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How to Get Bigger 
and Better Crops

with These Easy Tests
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The first radish compared with the 
other three is concrete evidence of the 
cold-cash benefits of Soil Testing.

Quick, Dependable Results
Owners of Sudbury S oil T e s t  K its are 

reporting phenomenal increases, like the 
farm er in Ohio who wrote "W ithout your 
Soil Test K it I would not be farm ing now. 
I t  boosted corn production 300% , oats 
500% , wheat 100% and hay 300% .’’ Indis
pensable for farm ers, a valuable adjunct to 
any laboratory, quickly pays for itself.

No Knowledge 
of Chemistry Needed

Simplicity and reliability are the keynotes 
of this leading Soil Test K it. For all prac
tical purposes these quick easy tests accom
plish as much as a soil test laboratory. 
You get the information you want “on the 
spot” ; the color charts tell you instantly 
ju st what formula is needed— no calcula
tions required. Costs less than 10c per te s t !

Over 3 0 0 ,0 0 0  Sudbury Kits Notv in Use
SUDBURY LABO RATO RY

B ox 5 5 0 ,  S outh  Sudbury. M ass._____

World’s Largest Makers of Soil Test Kits
D ealers: W rite fo r  Special O ffer

To feed our ever-increasing population, 
agronomists estimate th at by 1975 the 
yield of American farm s must be doubled. 
Prospects are bright for accomplishing 
this in greater yield per acre, not by ex
panding acreage. More intelligent use of 
fertilizer and improved soil management 
are the answers. Soil testing is necessary 
in both.

All over the country, ag. colleges, ex
periment stations, and soil specialists with 
leading fertilizer companies have shown 
tremendous increases in yield possible with 
proper fertilization.

These four ears 
of corn show the 
heavy losses farm 
ers can suffer from 
guesswork instead 
of soil testing. 
E a r  1 was grown 
in balanced soil. 
The stunted and 
d e fo r m e d  e a r s  
show deficiencies 
in (2 ) nitrogen, 
(3 )  p h o s p h a t e ,  
and (4 )  potash.

Farmers de Luxe Soil Test Kit
A delight to the soil specialist, yet so quick and 

easy to use it  fully meets the technical lim itations 
of every farm er. Always ready for use— in the 
home, office, barn, or out in the field. Shows right 
amounts of nitrogen, phosphate and potash, also 
degree of acidity or alkalinity (p H )— whether lime 
is needed, and how much. Stream line lifetim e welded 
steel chest, weighs only 12% lbs. 8 big bottles of 
testing solution ; 15 test tubes with colored co rk s; 
unique transparent color charts so both solution and 
chart are compared with transm itted lig h t; built-in 
rack ; fu nnels; filter paper. Additional solutions at 
modest cost. Charts show needs of 225 different 
crops. Complete, only $ 2 9 .9 5 !

Better Crops Guarantee
No one takes a risk in getting a Sudbury  

S o il T e s t  Kit because of the famous Sudbury 
B etter Crops Guarantee. Thousands of farm ers 
as well as professional users have bought Kits 
under this guarantee and no one has ever 
asked for a refund because of its failure to 
help increase yie'ds.

I----------------ORDER TODAY---------------
I At such a low price you’ll want one of ■ 
I these Kits for your own use— you’ll also I 
! want to tell farm ers who need them. |
I Order from your supplv house, or direct ■

from SU D BU R Y LA BO RA TO R Y. W e’ll •
. mail C.O.D. plus postage, or send check and | 
I we’ll pay postage, saving you from $1.26 to ■ 
I $2.93 in postal charges. '
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A look

Farm Budget Bathers

TH A T  old traditional “ladder” whereby the youngsters of other 
times in theory could advance upward rung by rung, from hired 

man to farm  tenant and then to part and full ownership by dint of 
thrift and good management, is a broken reed and a myth. How to 
finance young farmers is probably one of the gravest questions facing 
our generation. Money to “make the mare go” in the days of oats 
and harness has become mere chicken feed against the expensive 
equipment now required to plow and harvest.

You have doubtless seen those star
tling figures that compared the invest
ments and operating charges on a score
of New York State general farms today 
with the situation that existed during 
World W ar I. There are other reports 
just as disquieting and challenging. 
The values and financial investments 
for good farms have been mounting 
since 1940. Official estimates based on 
actual farm-management studies make 
one wonder just how huge the capital 
structure will get for the younger oper
ators to swing through their own cour
age and capital risks. Most surely these

figures tell us flatly that the days are 
gone forever when the member of the 
family who had the least grit and gump
tion was assigned to take over the in
herited acreage— leaving the city’s big 
business opportunities for the children 
with the shrewdness and ambition.

A typical farm growing feed crops, 
hogs, and beef cattle in the Midwest 
could have been bought for $20,500 
about 12 years ago, including the live
stock, equipment, and machinery. But 
a year ago the going value of this same 
type of farm stood at slightly under 
$70,000. Up in the Northeast a typical

3
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dairy farm that cost only about $ 10,000 
fully equipped in 1940 took $25,000 to 
buy in 1951. Down along the Pied
mont in the cotton area a farm that cost 
$5,000 in 1940 called for an investment 
of $13,000 in 1951— and so it goes, 
almost every section showing similar 
advances in the “extension ladder” 
needed to reach the pinnacle of owner
ship.

No doubt young farmers are not the 
only rural youth who grapple with the 
enormous budget it takes to acquire a 
farm. The businesses that cater to farm 
needs and supply, repair, and service 
farm equipment have risen also in rela
tive values. Prosperity and the high 
standards of living move in two direc
tions it seems— toward a fuller and a 
more abundant life on the one hand 
and toward steeper capital needs and 
risks and more shrewd sense and tech
nical skills on the other.

IN other words, we never get great 
benefits and advantages without 

complementary hazards and stiffer 
standards to meet. The attractive 
wench we call “good times” and yearn 
to embrace too often winds up with 
some earmarks of a nagging shrew. 
And the particular party in government 
power has relatively little to do with the 
case— as long as inflation roosts on our 
rooftree. Whether it’s the money policy 
of the government or the money mad
ness of the public that keeps the finan
cial gas bag full is another good winter 
topic for farm forums.

In all this quandary that sends good 
farmers in perplexity to consult farm- 
management experts, there is at least 
the present comforting thought that 
farming is a business without which 
most other enterprises except those of 
the doctor and the undertaker would 
perish. Some way must be found, there
fore, to sustain this keystone vocation 
of our national life so that the forth
coming generations of rural youth may 
be financed for production. The glad 
hands and applause and prizes bestowed 
upon the 4-H members and the Future 
Farmers in their brief hours of triumph

must not be a mockery when the time 
comes for them to settle down to notes 
and chattels and amortized mortgages. 
It’s too often been true that we had 
inspiring youth cheer leaders for all 
the “sporting events” on the rural 
calendar, but when it came to serious 
advice on getting credit and suitable 
terms for homes of their own, the en
thusiasm petered out. Perhaps that’s 
why we now see a lot more attention 
being paid to older farm youth in the 
early stages of married life.

In former times the fellow with small 
brains and good muscles and a liking 
for agriculture had as much chance to 
succeed in the furrow as the lad today 
who has good college training, good 
health, and farming experience. Ob
viously the reason was that old-time 
farm operating tools were few and 
simple, a large part of the job was for 
family sustenance alone, and the tre
mendous new world of science and 
commercial competition had not hit the 
hinterlands of somnolence and easy
going ways. W e have looked back
ward to those quiet times with natural 
nostaglia— and learned a lot thereby 
betimes— yet nothing will be accom
plished for a safe track ahead by look
ing out the rear door of the caboose. 
The job facing us now is to equip a 
skillful advance track-scanning crew to 
render wrecks less necessary.

TH ER E has been a continued trend 
toward fewer and larger farm units. 

Alongside it has come much greater 
capital invested per farm worker be
cause of the consumer demand and the 
better equipment on farms. The high 
level of farm prices maintained both 
by the law of supply and demand and 
the artificial action of government is 
another factor. Many farmers who got 
hold of farms they now own in the early 
postwar years are now getting old and 
want to quit. But they are heavily 
capitalized with equipment and other 
non-real-estate assets, which must be 
acquired and allowed for in transfers 
to younger men. These younger chaps 
in their own turn will expand their in
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vestments in other gadgets and improve
ments, and the land values will probably 
rise also. The debt-free burden will be 
getting heavier instead of lighter, and 
with it the increasing need for the 
ablest and keenest sort of farm manage
ment.

It’s only the most brilliant and ablest 
“Star” farmers and 4-H winners who 
bring any great accumulated original 
capital to the buying of a farm. Typi
cally the beginning farmer has only his

devotion to agriculture, his earnest ap
plied training, and a willingness to 
work hard. For this he seeks financial 
credit geared to his future needs. This 
is the place where the rural bank or 
other credit institution has to “go into 
a huddle” lest the signals be misunder
stood.

Shall the tyro in tillage be granted a 
loan for the full purchase price of the 
farm’s resources and equipment? Few 
there are who are very eager to take 
this leap into an unknown financial 
abyss— as both the lender and the bor
rower would be in a state of jitters while 
this thing lasted. Hence most begin
ners could not finance the outright pur
chase of a full-blown going farm. 
Neither could they adopt the old way 
of starting as a hired man with hopeful 
eyes to final ownership. O f course farm 
wages are more than treble what they 
were some years ago, but the saving of 
them is just as hard to accomplish now. 
Moreover, to rely upon possible inheri
tance of a going farm is often a long
time proposition which may not come 
true at a time when the youngster is 
ready to make his start.

Fortunately there are some young 
men who have grown up in a good 
farming community and are accepted as 
tiptop moral risks in any reasonable 
purchase deal. Sometimes they can 
arrange to borrow some pieces of equip
ment and have notes endorsed readily 
for the rest. T o  swing a real-estate deal 
comes hard enough but not so tough 
for these lads as for the majority who 
come into the game barehanded. An
other limited number of competent and 
ambitious youth, many of them vet
erans, secured loans on easy terms from 
the Farmers Home Administration in 
cases where no other avenue of credit 
could be found. Here and there a few 
religious groups and other societies 
extend help in critical times for young 
borrowers who want to get farms.

UU T  another dilemma bobs up too 
often. T hat’s the difficulty of get

ting a line on any suitable farms. 
Young beginners must have land 
enough to make farming profitable, as 
well as the kind of land that won’t re
quire a heavy expenditure at once for 
fertility and conservation measures. 
Farms of large size, with considerable 
cultivated land as well as buildings and 
meadows to maintain properly, may 
also be far beyond the scope of the new 
recruit to handle.

Purchase agreements that can be fixed 
up between tired or retired farm-owners 
on good land and a worthy young 
partner are becoming more popular as 
one other way to break the deadlock. 
The young man goes to this neighbor
ing landowner with little but his own 
eagerness and skill to recommend him. 
Perhaps the owner has no boys himself 
to look to for transfer of his property. 
So he agrees to dicker with the daring 
of his new-found friend.

They agree on a base wage to begin 
with, a sum that seems fair, to both as 
an assurance of good faith. What it 
figures to annually is their own business, 
depending on the type of farm and the 
ability of the youngster. Besides the 
basic wage the farm-owner is willing to 

( Turn to page 51)
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Phosphate and Potash Effects 
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our dairy farming should mark a good 
step in the near future.

Alfalfa was introduced in the Prov
ince some 40 years ago, but its progress 
has been rather slow, covering at 
present only a little over 2%  of the 
total area of our hay crops. Red clover, 
a short-lived legume, with timothy still 
forms the bulk of our hay production, 
with the result that our hay crops are 
short of legume content. But with the 
rapid expansion of the perennial ladino

TA LL-G RO W IN G  perennial leg
umes play a great part in modern 

grassland farming. W ith the introduc
tion of ladino clover on a rapidly in
creasing number of Quebec farms, and 
the general success met with this leg
ume, in many districts of the Province,

1 L. J .  Boulet, Grassland Researcher, Quebec 
Department of Agriculture, Faculty of Sciences 
(Department of Biology), Laval LTniversity, Quebec, 
Canada.

2 Lucien Choiniere, Chief, Provincial Soil Lab
oratory, Division of Soils, Field Crop Husbandry, 
Department of Agriculture, Quebec, Canada.
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clover, there are new and promising 
possibilities for hay and silage as well 
as for our pasture crops.

W ith these greater resources of tall- 
growing perennial legumes, an en
deavor to prolong the duration of our 
hay fields and pasture leys at a high 
yield of quality production is taking 
place. This effort is concentrating on 
a proper management and a systematic 
use of topdressing as well as “seeding- 
time” fertilizers. If this objective is to 
be fully attained, one must realize the 
nutrient requirements of these tall- 
growing perennial legumes and adapt 
the fertilization practices to these re
quirements and the nature of our soils. 
Considerable work has been done on 
this subject, of which a review of litera
ture is made herein.

During the last 25 years, many ferti
lizer trials including rates of phos
phorus, potassium, and lime have been 
conducted in the Province to improve 
our permanent swards by surface fer
tilization. This improvement was char
acterized and often measured by the 
abundance of wild white clover. These 
tests were more or less a study of the 
nutrient requirements of wild white 
clover and of the mineral deficiencies 
of our soils for this crop. W e have 
found that for the satisfactory growth 
of this low-growing clover, phosphorus 
fertilizer was generally beneficial, also 
potassium and lime on light soils.

But in the field of hay production 
and rotation pastures comparatively 
fewer fertilizer tests have been made 
up to date to study the specific nutrient 
requirements of our tall-growing for
age legumes and the mineral deficien
cies of our soils so that these legume 
hay crops could be maintained at high 
yields and quality for longer periods of 
time. A few fertilizer experiments 
conducted on rotation hay fields at the 
Central Experimental Farm (O ttaw a), 
at Macdonald College, and at Lennox- 
ville and Ste-Anne-de-la-Pocatiere Sta
tions have given interesting results. If, 
however, one summarizes all these re
sults and those obtained in the United 
States on the same subject, a need for

further studies on this matter is felt for 
Eastern Canada.

Two years ago, at Laval University, 
Quebec, a revised experimental project 
was started to study the mineral defi
ciencies (phosphorus and potassium) of 
our soils for the satisfactory growth 
and maintenance of ladino clover 
swards.

It may appear premature to publish 
our preliminary results at this time, 
but considering the very rapid exten
sion of ladino clover in Quebec and the 
striking results of some of our trials on 
ladino fertilization, we feel justified in 
publishing this article now. T o give a 
little idea of this revolutionary expan
sion of ladino in this Province, one seed 
firm situated in the Quebec City region 
has sold alone in 1951, 10,000 pounds 
of ladino seeds, while its sales in 1950 
were 6,000 pounds; in 1949, 4,000 
pounds; and in 1948, only 200 pounds.

In this experimental fertilizer project, 
we have two main objectives:

1) The effects of rates of phosphorus 
and potassium fertilization on ladino 
clover swards sown on different soils;

2) The relation between yield and 
quality of ladino swards with levels of 
available phosphorus and potassium in 
the soils.

This preliminary report deals mainly 
with the first objective.

R eview  of L iterature

Quite a lot of literature has been 
published in the United States on 
this matter. W e shall review some 
of it before summarizing results ob
tained in Quebec and Ottawa experi
ments on the fertilization of tall- 
growing legumes.

Tall-grow ing legum es are  heavy  
fe e d e r s  on K  and P.

“Ladino clover has a higher nutrient 
requirement for maximum yield than 
wild white clover, probably because of 
its much greater potential yield” (H ol
lowed, 1951). “It seems to need plenty 
of phosphoric acid and potash in the 
soil, and lack of them may be responsi
ble for some cases of early disappear
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ance” (Dickey, 1946). “Fertility seems 
to be the key to successful ladino clover 
pastures” (Lovvorn and Dolson, 1948). 
It is very similar to alfalfa and red 
clover in its requirements for phos
phate and potash. All these are heavy 
feeders on these two nutrients ( 1, 2 , 
5, 14, 20 ,21 , 24, 25).

R em arka b le  respon se from  K .

Outstanding responses to liberal ap
plication of potash fertilizer have been 
obtained with ladino clover, alfalfa, or 
red clover stands by various research 
workers. Here arc a few quotations on 
this particular point: “Much better 
stands and larger yields (o f ladino) 
were maintained where generous 
amounts of potash were applied” 
(Brown and Munsell, 1941). “Chemi
cal analysis, both of the soils and of 
the ladino grown on them (from 23 
widely distributed farms in New Jer
sey) indicated that insufficient K  was 
generally the reason for poor stands” 
(Stewart and Bear, 1951). “Potash is 
the fertilizer most likely to be deficient 
on ladino fields and remarkable re
sponse to liberal applications may be 
expected” (Brown, 1950). “. . . there 
is some evidence to show that increas
ing the level of potash increases the vol
unteering and persistence of (red) 
clover . . .” (Prince et al, 1947). “Our 
studies have led us to believe that the 
life-span of this plant (alfalfa) is fre
quently determined by the dosage of 
potassium applied in preparation for 
seeding . . .” (Bear, 1945).

F requ en cy  o f  K  and P  applications.

The frequency of fertilizer applica
tions, particularly of the potash ele
ment, also appears to be important for 
these tall-growing perennial legumes. 
According to Tysdal and Westover 
(1949), “alfalfa that is properly ferti
lized at seeding will not require top- 
dressing the first year. Thereafter, how
ever, it should be topdressed annually 
with applications of phosphate and pot
ash, depending upon the requirements

of the particular soil. In some cases, 
an annual application of 400-500 
pounds per acre of 0-9-27 is required. 
In some cases, more phosphoric acid 
and less potash can be used.” Bear 
(1945) states that “once the alfalfa 
plant gets well under way, it then be
comes highly important to give it 
regular and generous doses of potas
sium every year, to prevent the soil’s 
supply of this element from being ex
hausted to the point where its lack 
limits growth. Here again our experi
ence indicates a need to apply between 
500-1,000 pounds of an 0-12-12 fertilizer 
or its equivalent as a topdressing every 
year” . . . preferably after the first 
cutting. Tysdal (1951) reported that 
“alfalfa also does best when phosphate 
and potash are readily available. In 
some eastern states as much as 600-
1,000 pounds of 0-10-10 are applied per 
acre before seeding followed by an 
application of 200-400 pounds as top- 
dressing each year or every other year 
thereafter.”

According to Donaldson (1940) “an
nual topdressing with fertilizer is im
portant to keep ladino stands produc
tive.” Brown (1950) has found that 
“in contrast to limestone and super
phosphate, enough of which can be 
added to last for several years, potash 
(or stable manure) should be applied 
(to ladino stands) at least once every 
year. This necessity for more frequent 
addition of potash than lime and super
phosphate arises from the fact that 
plants absorb more potash than they 
need as long as it is available in the 
soil. Thus, with heavy infrequent ap
plications the first crops get too much 
and subsequent ones too little potash. 
. . . The experimental evidence indi
cates that 200 pounds of muriate of 
potash (60%  K 2O ) or 12 tons of stable 
manure every year will maintain good 
stands and yields of ladino. Tim e of ap
plication is not very important.” 

Stewart and Bear (1951) concluded 
from a recent experiment that because 
of its shallow root system, ladino needs
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a readily available supply of K  in the 
plow depth of soil. In light soils, heavy 
initial applications are likely to become 
leached beyond the reach of the ladino 
roots. At the end of three years ladino 
plots that had received annual top- 
dressing, the equivalent of 60 pounds 
K 2O an acre, yielded 14% more hay 
than other plots to which a single 
application of 300 pounds of K 2O an 
acre had been made at seeding time. 
The 100-pound an acre application of 
P^0 5 made prior to the first seeding 
of the ladino supplied sufficient P for 
the 4-year period of hay production on 
this soil. The evidence on topdressing 
ladino when grown for hay or silage 
as in this study indicates the desir
ability of using fertilizer grades with 
considerably higher percentages of 
K aO than P^.05. And Prince and his 
co-workers (1947) found that annual 
application of potash encourages (red 
and alsike) clovers remarkably.

D eclin e in so il fertility .

Jones (1947) stated that the “early 
disappearance of those perennial leg
umes is often due to a decline in the 
fertility of the soil and the subsoil. 
Many farmers complain that where 
alfalfa is seeded on old alfalfa land 
after a prolonged period of production, 
the performance or response with fer
tilizers as used in the previous crop 
has not been like it was with the first 
crop. It seems reasonable to think that 
the soil, particularly the subsoil, has 
been somewhat exhausted by the pre
vious crop.” According to Prince and 
his co-workers (1947), as the fertility 
declines, timothy and clovers disappear 
and their place in the sward is taken 
over by redtop and other bent grasses, 
. . . and poverty grass, plants which 
can survive at lower levels of fertility 
than those which were seeded.
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N itrogen fertilization  and nutrient 
com petition .

Ripley (1948) reported that “min
erals without nitrogen gave the highest 
yield of alfalfa on all soil types studied. 
Nitrogen depressed the yield of alfalfa 
below that of minerals on all soil types 
and below the check on the three 
heaviest soils where only nitrogen and 
potash were used.” Prince et al. (1947) 
stated that “a uniform annual appli
cation of nitrogen was found to have 
a deterrent effect on clovers. Some evi
dence also points to the fact that the 
effect of nitrogen, either from com
plete fertilizers or manure, counteracts 
the favorable effects of potash on the 
amount of clover in the stand. . . . 
Contrary to legumes, nitrogen is the 
chief stimulating element to grass. Of 
course, if available phosphoric acid or 
potash is deficient in the soil, a re
sponse is secured from applying a fer
tilizer carrying one or both of these 
elements depending upon which one 
is deficient. In a topdressing experi
ment in which timothy was seeded 
without clover, nitrogen exerted the 
greatest positive influence on yield, al
though better germination of seed was 
obtained on plots which had received 
superphosphate prior to seeding.”

Blaser et al. (1950) state that “nutri
ent competition among species may also 
be of help in explaining the degenera
tion of pasture and meadow mixtures 
from desirable to undesirable species. 
. . . This succession is commonly asso
ciated with depletion of fertility and 
with mismanagement. The rapidity of 
plant succession from desirable to un
desirable species is probably enhanced 
by competition for nutrients among the 
species. Evidence for this is indicated 
by the relative intake of potassium by 
different species, i.e., weeds absorbing 
more than grasses and grasses more 
than legumes. . . . Nitrogen fertilizers 
increased the growth of grasses and de
creased growth of the leguminous 
plants in a mixed association. As the 
growth of grasses was increased by

nitrogen fertilization, the amount of 
potassium removed by the grasses was 
increased. Hence the concurrent and/or 
after effect of nitrogen on reducing the 
leguminous associate was attributed to 
competition for potassium . . .  It should 
be stressed that competition for potas
sium is quite likely a factor in main
taining legumes only when the avail
able soil potassium is low . . . The 
cycle of good and poor clover which is 
frequently observed in the Northeast 
may be attributed in part to this nu
trient competition.”

Stewart and Bear (1951) found that 
“applications of N  had little effect on 
pure stands of ladino, but they greatly 
stimulated the orchard grass. Yields 
of orchard grass were increased 40%  by 
the N  when the grass was grown in a 
mixture with ladino and 44%  when 
it was grown alone. The ratio of la
dino to orchard grass was readily con
trolled by regulating the amounts of 
N and K  that were used for topdressing. 
When no N  was used the percentage of 
ladino in the mixture, on a dry-weight 
basis, was much higher than when N 
was applied. Reduction in dry weight 
yields of ladino in mixtures fertilized 
with N  results from the competition of 
the grass for K .”

From a greenhouse test conducted at 
Ottawa, Ripley and his co-workers 
(1951) found that “nitrogen itself has 
a slight depressing effect on the alfalfa 
but the oats by direct competition for 
nutrients or moisture have an even 
greater detrimental effect.”

F er t iliz e r  recom m endations.

Those relatively recent findings about 
the nutrient requirement of these tall- 
growing legumes have more or less all 
been taken into account in the ferti
lizer recommendations of some border 
states of Quebec, i.e., New York ( 8 ), 
Vermont (2 7 ), New Hampshire (1 5 ). 
If we compare their respective recom
mendations for the topdressing of al
falfa or ladino swards, or swards con
taining over 50%  legumes, New York 
recommends, if without manure, the
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equivalent of 120 pounds of P 2O s for 
a 4-yr. period on heavy soils and 150 
pounds annually of 0-20-20 fertilizer 
on light soils or other soils known to 
respond to potash. For soils in a low 
state of fertility where stable manure 
cannot be used, it is recommended that 
fertilizer applications for individual 
crops be increased 25%  to 50%  over 
the amounts suggested. Vermont and 
New Hampshire indulge in more gen
erous applications, recommending re
spectively 120 and 100 pounds of both 
P 20 5 and K 20  annually.

Robinson and Garber (1949), sum
marizing and discussing results from 
fertilizer experiments on pastures and 
meadows in the northeastern United 
States, state: “The initial rates of phos
phate feitilization generally recom
mended for depleted grasslands in the 
region range from 120-160 pounds of 
P 20 5 per acre. Thereafter from 30 to 
50 pounds of P 2O s per acre per year or 
two to three times this rate every second 
or third year are recommended. In

general, the higher rates are suggested 
for the higher-producing pastures and 
meadows such as those containing la- 
dino clover or alfalfa. In contrast to 
phosphate, potash should not be ap
plied in heavy application at infrequent 
intervals. High-producing grasslands 
require about 100 pounds of potash per 
acre per year.”

In Quebec not enough experimental 
results were found available to com
mand similar recommendations, i.e., re
garding frequency of application and 
fertilizer grades although some of our 
farmers growing ladino clover follow 
more or less the fertilizer practices as 
seen on farms of the border states. A 
summary of results obtained in Quebec 
and at Qttawa follows.

R ev iew  o f results from  Q u ebec and  
O ttaw a stations.

Ste-Marie et al. (1950) at the Len- 
noxville Experiment Station, working 
with a 4-yr. rotation (oats— clover— 
timothy— timothy) on a sandy soil,
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obtained results indicating that all fer
tilizers increased the yield but potash 
was the element which was in the 
shortest supply in this light sandy soil. 
The addition of 100 pounds of muriate 
of potash to 150 pounds of nitrate of 
soda and 320 pounds of superphosphate 
once in the rotation nearly doubled the 
yield. Potash not only increased the 
yield but also improved the quality of 
the crops. Without potash, the oat 
straw broke down, harvest was almost 
impossible, and the hay crops contained 
very little clover and many weeds.

At the same station (2 3 ), the results 
of another grain and hay experiment 
on fertilization, with also a 4-yr. rota
tion ( oats— barley— clover— timothy ) 
on a silt loam this time, have been sum
marized as follows: It would appear 
that a mineral fertilizer containing no 
nitrogen will give as good results as 
a complete fertilizer and, of course, will 
cost less. No mention is made if by 
“good results” one refers to yield or 
legume content of hay. Highest total 
yield is not always a good indicator 
of quality.

One must note that in these Len- 
noxville experiments no test was made 
of different rates of potassium ferti
lizer and no true tall-growing peren
nial legume like alfalfa or ladino clover 
was used. Alfalfa is grown with 
great difficulty in that district and 
ladino clover is there a rather recent 
introduction.

At Ste-Anne-de-la-Pocatiere-Station, 
also, some interesting long-time hay 
experiments have been conducted on 
heavy soils as well as on sandy loams, 
comparing farmyard manure, complete 
fertilizers, superphosphate, etc. (16 ). 
But to our knowledge, no particular 
study of the specific mineral soil defi
ciencies regarding tall-growing peren
nial legumes was published by this 
station, a study which would neces
sarily imply a comparison between the 
different fertilizer elements applied at 
different rates and frequencies, as it 
was often done with the fertilizer trials 
conducted on permanent pastures.

The response of oats and hay to fer
tilizer elements has been studied at the 
Central Experimental Farm, Ottawa, 
both in field experiment and green
house tests (1 9 ). On Caistor silt loam 
and North Gower clay loam, where 
oats in 1946 responded to phosphorus 
but not to potassium, appreciable in
creases in hay yields from phosphorus 
treatments and small increases from 
potassium were obtained in 1947. On 
Upland sand and Rubicon sand, where 
a slight response to phosphorus and to 
potassium in the oat crop occurred, the 
hay yields showed a distinct response 
to each of these elements. Nitrogen 
treatments which increased the grain 
yields in all tests resulted in lower hay 
yields in all tests. From the green
house tests it was found from the re
sults obtained in 1947 that in general 
oats responded to nitrogen and phos
phorus but not to potassium, whereas 
alfalfa yields showed increases from 
phosphorus and potassium but de
creases from nitrogen.

DeLong (1948) from Macdonald 
College, continuing the work of Mc- 
Kibbin on the most extensive soil type 
in the Eastern Townships, the Greens
boro loam covering about 25%  of Stan- 
stead and Compton counties, studied 
the oat and hay crop responses to lime 
and fertilizer elements. The use of 
10 tons of farmyard manure to an acre, 
applied broadcast on the oat stubble, 
was a common and basic treatment to 
all plots. He found that both phos
phorus and potassium, as single ferti
lizer elements, consistently give statis
tically significant yield increases. The 
P K  combination, however, is superior 
to either P or K alone both in respect to 
increases in yield of hay and in regard 
to contribution of desirable species to 
the total yield of this crop. Results ob
tained under two different 5-yr. rota
tions provide a clear indication of the 
importance of potassium in the man
agement of the Greensboro soil, espe
cially in promoting good legume stands 
in the second-year as well as in the 
first-year hay crops.
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T a b l e  I.— E f f e c t s  o f  R o t a t io n s  on 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  1945 
C lo v er  C ro p  a n d  on 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 iu m  in  t h e  S o il .

( D e L on g ’s  D a t a )

Treat

Rotation 1 
Oats for grain— clover—timothy 
and two crops of mixed grasses

Rotation 2 
Oats for fodder— oats for grain— 
clover— timothy—mixed grasses

ments
Yield of Per Exch. Yield of Per Exch.

hay. lbs. cent K hay. lbs. cent K
D.M./plot legumes lbs./A. D.M./plot legumes lbs./A.

P 18.05 20 105 11.60 3 71
P K 20.15 60 124 18.85 69 91

Table I deserves a close examina
tion. The legumes here included 
red clover, alsike, and volunteer wild 
vetch. Knowing the results obtained 
by Prince and his co-workers (1947) 
with annual applications of potassium 
on volunteering, persistence, and yield 
of red and alsike clovers, and the pos
sibility of maintaining the proper po

tassium level in the soil with such 
potassic fertilizer applications, it would 
be interesting to know if these out
standing differential effects “credited” 
to the rotations would have been so 
marked or appreciable to any extent 
with potassium fertilizer applied lightly 
and especially at more frequent inter
vals within the rotation particularly on

g g P g g
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Organic
Mechanical analysis P H

Lime
Name of farm matter

Clay Silt Sand
Soil class

1950 1951
require

ment

Guenette’s 
(Anc. Lorette) 13.8% 9 26 65 Sandy-loam 5 .9 5 .5 7,000

Demers’
(St-Nicolas) 7 .9 16 34 50

Loam to 
sandy-loam 6 .6 6.1 3,800

Roberge’s
(St-Jean Chrys.) 7 .1 8 17 75 Loamy-sand 5 .6 5 .6 7,650

Laval University 
(Quebec) 5 .8 25 38 37 Clay-loam 5 .5 5 .5 7 ,700

the legume hay crops. But this point 
is probably considered by implication 
in DeLong’s conclusion that the im
portance of potassium is clearly indi
cated in the management of the Greens
boro soil type.

Experim ental Procedures

The results obtained on four Quebec 
farms will be summarized in this ar
ticle. These four experimental sites 
were chosen for their different sets of 
soil conditions and it was hoped they 
would represent different levels of 
available phosphorus and potassium. 
Table II shows some characteristics of 
these soils.

On these four different farms, we 
have tried the same eight treatments 
which vary in rates of phosphoric acid 
and potash and are replicated four 
times on plots 25' x 10'  in size.

These treatments, annually repeated 
at the rate of 500 pounds per acre, are 
as follows:

Symbol of 
treatment

Treatment formula 
N — PiO. —  K jO

1 —  Check 0 —  0 — 0
2 —  P*K° 0 —  16 —  0
3 —  P»K* 0 — 0 —  16
4 —  P*K» 0 — 16 — 8
5 — P ‘K* 0 — 8 — 16
6 —  P«K* 0 —  16 —  16
7 —  P ‘K* 0 — 24 —  16
8 — P*K» 0 —  16 —  24

At the seeding time of these four 
series of plots, enough sulfate of am
monia was applied to encourage a satis
factory establishment from the nitrogen 
element standpoint. Liming was also 
practiced immediately before seeding 
these plots and the lime incorporated 
to the soil with the disc, at the rate of 
about two tons to the acre, except on 
the University farm series of plots 
where none was applied. These eight 
different fertilizer treatments were 
made at seeding time and mixed with 
the top inch of soil, or in the early 
spring of following year as topdressing. 
These rates of phosphorus and potas
sium were formed with superphosphate 
(20%  P 20 5) and muriate of potash 
(50%  K 20 ) .

The pasture seed-mixture used for 
all these four series of plots was the 
same:, two pounds of ladino clover, 
four of red clover, and eight of timothy 
per acre, along with oats as a nurse 
crop at the rate of two bushels per acre. 
On two farms the oat crop was har
vested as grain and measured. On the 
other two, the green fodder was cut 
and discarded.

The swards were cut, in general, 
four times a year with a Gravely trac
tor in the usual manner, trimming off.’1 
the borders of each plot first, then' 
taking the rest of the plot areas for 
total green weights and from these, 
two kilogram-samples were dried for 
total dry-weight calculations.

(Turn to page 39)
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Commercial Fertilizer 
Is a Sound Investment

!2 u  / ? .  W aA A on

Agronomy Department, Louisiana Stat

TH E total amount of available plant 
food used in Louisiana for the past 

season (September 1, 1951— August 31, 
1952) was 40,351 tons of nitrogen, 
26,923 tons of phosphoric acid, and 
17,907 tons of potassium oxide. While 
these amounts are not as great as those 
used in most other Southern States, it 
is to be considered that we only have 
some six million acres of cropland in
cluding open, plowable pasture. W ith
in the past three years we have in
creased our use of nitrogen by more 
than 50 per cent and within the past 
five years have increased the use of 
potash by more than 50 per cent.

The estimated annual needs in Lou
isiana for these available plant foods

University, Baton Rouge, Louisiana

are 75,000 tons of nitrogen, 50,000 tons 
of phosphoric acid, and 35,000 tons of 
potassium oxide.

Thus it is to be seen that we are 
only at about the halfway mark so far 
as meeting our fertilizer needs in this 
State. The potential for increasing pro
duction through adequate fertilization, 
on the land now in use, is very great. 
In fact, it is the easiest and by far the 
most profitable way to increase pro
duction up to the point where addi
tional plant food does not give a satis
factory return on the investment.

The following discussion is intended 
to show in some detail what can rea
sonably be expected from the proper 
use of fertilizers based upon Experi

15
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ment Station recommendations. It 
should be kept in mind that these rec
ommendations are field-proven and 
profitable. To some they may look ex
cessive but this is not the case. In most 
cases even greater amounts may be 
safely used at a good profit to the 
farmer.

Cotton
Data from the Northeast Louisiana 

Experiment Station show that on allu
vial soils each pound of nitrogen used as 
a fertilizer for cotton gives an average 
return of 18 pounds of seed cotton. 
These data cover a period of 20 years 
with a rate of application of nitrogen 
up to 40 pounds per acre.

At the present time, seed cotton has a 
value of from about 15 cents to 17 cents 
per pound. At this price the 18 pounds 
of seed cotton has a value of from $2.20 
to $3. Assuming a rate of application 
of 40 pounds of nitrogen per acre, the 
dollar and cents value of seed cotton per 
acre, due to the fertilizer, ranges from 
$108 to $ 122.

At current prices, the cost of one 
pound of nitrogen ranges from about 8 
cents to 22 cents, depending on the ma
terial used as a source of the nitrogen. 
An average would probably be around 
15 cents. Deduct this probable average 
cost from the dollar and cents value of 
the 18 pounds of cotton and it gives an 
average net return of from $2.55 to 
$2.91. On the same basis the net re
turn per acre with a 40-pound rate of ap
plication of nitrogen runs from $102 to 
$116.

On soils requiring a complete fer
tilizer, on the average, one pound of 
fertilizer gives an increase of about one 
pound of seed cotton. At present 
prices one pound of the “complete” fer
tilizer, recommended for cotton, costs 
around 314 cents. By deducting this 
from the value of the one pound of seed 
cotton it will give a return of from 1114 
cents to 1314 cents for each pound of 
fertilizer used.

On the same basis and assuming a 
rate of application of 400 pounds of 
fertilizer per acre, the net return per

acre from the use of fertilizer ranges 
from $46 to $54 over cost of the 
fertilizer.

C orn

Data from the Experiment Stations in 
Louisiana show that on alluvial soils 
each 2.7 pounds of nitrogen used as a 
fertilizer gives as a return about one 
bushel of corn. At present, corn is 
worth around $1.75 per bushel. On this 
basis one pound of nitrogen used as a 
fertilizer on corn gives a net return of 
about $1.35 over cost of fertilizer. As
suming a rate of application of 120 
pounds of nitrogen per acre, the net 
return per acre is $162 over cost of 
fertilizer.

On soils where a need for a complete 
fertilizer with additional nitrogen is in
dicated for corn, a fertilizer cost of from 
$15 to $20 per acre shows an average 
increased return of about 30 bushels of 
corn which have a value, at present, of 
around $52.

Sugar Cane
On soils where a need for only nitro

gen is indicated by Experiment Station 
data, the average returns have been 
about one ton of cane for each 6 pounds 
of nitrogen used as a fertilizer up to 
60 pounds per acre. With $8 as the 
value of a ton of cane, this gives a re
turn of $2.33 for each pound of nitrogen 
used. The net return over probable 
cost of fertilizer is $2.18 for each pound 
of nitrogen used. Assuming a rate of 
application of 60 pounds of nitrogen per 
acre, the net return per acre is about 
$130 over cost of the fertilizer.

On soils where a need for a complete 
fertilizer with additional nitrogen is rec
ommended, a fertilizer cost of from $25 
to $30 per acre shows a return of from 
$60 to $80 per acre.

R ice
Fertilizers based on Experiment Sta

tion recommendations and costing 
from $12 to $16 per acre show average 
returns ranging from $35 to $40 per 
acre.

(Turn to page 50)



Wisconsin’s Soil Bank Balances 
Are Bunning Low 

on Nitrogen and Potash

B y  C . J -
Soils Department, University of

IN E T E E N  hundred and fifty-two 
will go down in Wisconsin’s history 

as another great year for hay, corn, 
grain, and pasture. Our farmers har
vested 8*/2 million tons of hay, 140 mil
lion bushels of corn, grain totaling 
nearly 136 million bushels, and the 4 
million acres of pasture averaged at 
least V/2 tons per acre (dry-matter 
basis).

In the tabulation below, I have to
taled up the plant food taken out of 
our soils by both feed and cash crops. 
Based on my calculations it would ap
pear that Wisconsin farmers should be 
using a million tons a year of a 3 V4-5-17 
fertilizer in order to break even on 
their soil fertility budget.

K shcipm cin

Wisconsin, Madison, Wisconsin

Assuming that 40%  of the plant food 
taken up from the soil by feed crops is 
lost in the feeding transaction and the 
handling of stable manure and that 50%  
of the plant food required by special 
crops and sold for cash is also lost, we 
arrive at an astounding total of 126,664 
tons of nitrogen, 54,281 tons of phos
phate (PoO0), and 170,768 tons of pot
ash (K oO ). But to offset part of the 
nitrogen losses we gained 152,024 tons 
of this element by legume fixation from 
the air. Bear in mind, however, that 
this extra nitrogen contained in alfalfa 
and clover hay or in pea-vine silage is 
subject to the same 40%  loss which we 
show for non-legumes, in fact, the loss 
may be even greater by reason of the

1952 Crop Production
Nitrogen

Phosphate Potash

From air From soil
as P,Os as K 2O

Alfalfa—brome hay 4,627,000 tons.......... 65,935 43,956 24,870 102,950
57,532

5,185 
76,974 
64,000 

1,980

100,800

Clover—timothy 3,508,000 tons. . 43,359 28,905 14,032

1,220 
39 197

All other grass hays (tame and wild) 305,000 
tons............................... 3 ,736

Corn 139,954,000 bushels.. . 109,863
All grain 135,724,000 bushels. . 66,000 26,000
Soybeans 61,000 acres (at 15 bu. per acre). .  
Pasture (tame and wild) 4 million acres 

yielding 1J^ tons per acre.............................

730 

40,000

1,700

50,000

760 

24,000

Special Crops (850,000 acres) 
Canning peas, canning corn, potatoes, to

bacco, sugar and table beets, lima and 
snap beans, cabbage and onions. . 2,000 10,000 4,500 14,000

Grand T otal. . 152,024 314,160 134,579 423,421

17
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higher per cent of digestible protein 
contained in it. So actually our gain 
amounts to only 60%  of the 152,024 tons 
of nitrogen “fixed” by these legumes. 
This amounts to 91,214 tons. Subtract
ing this from 126,664 we arrive at a 
deficit of 35,450 tons of nitrogen for 
1952.

If  the above calculations are approxi
mately correct and the net losses of plant 
food are 35,450 tons of nitrogen, 54,281 
tons of phosphate (P 2O s), and 170,768 
tons of potash (K 20 ) ,  then I say we are 
losing plant-food equivalent to a million 
tons a year of a 3 V4-5-17 fertilizer. 
That’s a lot of plant food. Actually the 
tonnage of fertilizer purchased in Wis
consin in 1952, totaling something over
400,000 tons, averaged about 3 */2%  
nitrogen, 12% phosphate, 14% potash.

It would appear from these figures 
that we are using up nitrogen nearly 
two and one-half times as fast as we’re 
putting it back, not quite breaking even 
on phosphate, and depleting our sup
plies of potash at a little over a three to 
one rate. It’s true the fertilizer value 
of purchased feed shipped into Wiscon
sin will offset part of these losses, but 
of course as the tonnage of fertilizer 
goes up, the tonnage of purchased feed 
will come down and thus the plant food 
gained from this source will be re
duced. I argue that we need to do 
more than just break even on our soil 
fertility losses. We should be paying

back part of the debt we owe to our soil 
bank incurred in the past 75 to 100 
years of withdrawals and “going in the 
red.”

What evidence have we to show that 
it will pay farmers to use fertilizers in 
anything like the amount that we have 
shown are needed to break even on our 
soil fertility budget? First of all, our 
demonstrations for 1952, backed up 
with hundreds of similar tests in pre
vious years, have shown that it will pay 
the average farmer to double the 
amount of fertilizer he is applying at 
the time of seeding down. Further
more, we have shown that it will pay to 
use more potash in our fertilizer, espe
cially for seedings of legumes.

Average yield data shown in Table I 
prove without question that potash is 
especially needed for the legume hay 
crop. Increases in the yield of hay re
sulting from treatment with potash are 
much greater than those shown for the 
grain crop. Actually it is the hay crop 
that pays the largest dividend, not only 
on an investment in potash but on the 
heavier rates of fertilizer application.

Now what about nitrogen for grain? 
Yield data shown in Table II tell that 
story. Actually it was the nitrogen ap
plied to our grain plots that made pos
sible the full utilization of the mineral 
treatment with phosphate and potash. 
Where we show a profit of 92 cents per 
acre over and above cost of fertilizer for

T a b l e  I.— A v era g e  Y ie l d s  fo r  A l l  P l o t s  W h e r e  t h e  C o n v e n t io n a l  (250 l b s . )  
W a s  C o m pa r ed  w i t h  t h e  D o u b l e  R a t e  (500 l b s . )  an d  W h e r e  t h e  R e s id u a l  
C a r r y -over B e n e f it  to  t h e  H a y  C rop i n  1949, ’50, ’51, a n d  ’52 W a s  C h e c k e d ; 

A l s o  a  C o m p a r is o n  o f  0-20-0 w i t h  0-20-20.

Treatment
Average 1 

yield 
grain

Average
yield
straw

Average
yield
hay

Value o f1 
grain, 
straw, 

and hay

Cost of 
fertilizer

Net 
profit 

per acre

250# 0 -2 0 -0 .............
500# 0 -2 0 -0 .............
250# 0 -2 0 -2 0 ..........
500# 0 -20 -20 ...........

62 .8  bu. 
68 .0
68.9
68.9  
50.2

2,691#
2,853
2,848
2,875
2,033

6,231#
6,940
7,160
7,982

$23.73
36.39
41.14
51.52

$ 6 .24  
10.62 
9 .62  

17.37

$17.49
25.77
31.52
34.15

1 Includes plots both with and without nitrogen.
8 Grain figured at 85 cents per bushel—Straw at $8 per ton—Hay at $25 per ton.
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F ig . 1 . O n th e  W m . V ick erm an  farm  at M ilto n , W is., 5 0 0  lb s . p e r a cre  o f  1 0 - 1 0 - 1 0  ap p lied  as a 
top d ressing  in  A pril in creased  th e  yield  o f  p astu re  fo ra g e  fro m  7 5 0  to  4 ,5 0 0  lb s . (d ry -m a tte r  b a s is ) .  
F ig u rin g  the value o f  th is  e x tra  feed  at $ 5 0  p er to n , th is  e x tra  3 ,7 5 0  lb s . was w orth $ 7 2 .7 5  prod uced

at a cost o f  $ 1 8 .5 0 .

minerals only, there was a profit of 
$7.05 per acre where nitrogen was 
added. And, of course, it is not fair to 
charge the full cost of the phosphate- 
potash treatment against the grain crop.

In fact, 350 lbs. per acre are more than 
we would recommend for grain where 
no seedings of legumes and grasses are 
made.

But we have found that some nitro-

F ig . 2 .  H ere on the C laren ce C ru nd ahl fa rm  at E v an sv ille , Vi is., t lic  yield  o f  co rn  was increased  
fro m  6 2  to  1 2 8  bushels per a cre  by ap p lying 2 0 0  lb s. o f  am m onium  n itra te  as a sid cd rcssin g . T he 
e n tire  field  got 1 6 0  lb s. p er a cre  o f  4 - 1 6 - 1 6  s ta rte r . T h e  p o p u la tio n  (s ta lk s  p er a c r e )  was c lo se  to

20,000.



2 0 B e t t e r  C r o ps  W it h  P l a n t  F ood

F ig . 3 .  Tw o hu ndred  pounds o f  am m onium  n itra te  applied  as a sid edressing pushed co rn  yields fo r  
Ted  O tt, M o n tice llo , W is., fro m  7 4  to  l l O  bu shels p er a c re . T h e  e n tire  held  received  4 0 0  lb s . per 
acre  o f  4 *1 6 * 1 6  as s ta rte r . P o p u la tio n  (s ta lk s  p er a c r e )  was 1 2 *2 3 2 . T h e  p hoto  shows T ed  O tt

( l e f t )  and M. E . Jc g lu n i, C ounty A gent, ( r ig h t ) .

gen can be used with profit on a high fields are well supplied with minerals, 
percentage of our grain acreage in Wis- Alfalfa and clover seedlings get off to a 
consin, even where seedings of alfalfa stronger start on those plots receiving 
and clover are made, provided such the double rate treatment with high

F ig . 4 .  H erm an A ngcrstcin  and So n s, M ilw aukee C ounty, W as., coo p erated  w ith County A gent S . S . 
M athisen  in a d em o n stra tio n . T h e  yield  o f  o ats was in creased  from  5 4  to  9 5  bu shels p er a cre  
w here 5 0 0  lb s . o f  0 * 2 0 * 2 0  plus 1 0 0  lb s. o f  am m onium  n itra te  w ere ap p lied . T h e  yield  o f  a lfa lfa  
hay in  1 9 5 2  was in creased  fro m  7 ,0 6 8  to  1 0 ,7 9 0  lb s . on th is  sam e p lo t w ith a net p ro fit o f  $ 5 6 .2 6

p er a cre  over and above th e cost o f  th e  fe r t i lis e r .
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T a b l e  II.— A v er a g e  Y ie l d s  fo r  29G G r a in  P l o t s  (M o s t l y  O a t s ) — 1945 to  1952, 
W h e r e  a C o m p a r is o n  W a s  M ade o f  0-20-0, 0-20-20, an d  0-10-30 w i t h  a n d  w it h o u t  

N it r o g e n . (A m m o n iu m  N it r a t e  A p p l ie d  a s  a T o p d r e s s in g ) .

Treatment (Average of all plots) 
(Mostly oats, some barley 

and wheat)

Yield
grain

Yield
straw

Value of 
increase, 

grain, 
and straw

Cost of 
fertilizer

Net 
profit 

per acre

350# 0-20-0, 0-20-20, 0-10-30 . 
350# 0-20-0, 0-20-20, 0-10-30 

plus 100# ammonium nitrate.

57 .7  bu.

67 .0
47 .6

2,518

3,199
2,096

$10.27

$20.90

$ 9 .35  

13.85

$ .92 

7 .05

potash fertilizer. There is less danger 
of lodging now with the new stiller 
strawed varieties of grain and this, like
wise, lessens the danger of smothering 
the seedlings of legumes and grasses 
where nitrogen is used.

10-10-10 Pasture R esults Spectacular

Perhaps most spectacular of all our 
demonstrations in 1952 have been the 
results of our 10-10-10 fertilizer trials 
on pasture where for an average appli
cation of 500 lbs. per acre, the total pro
duction in terms of dry matter was 
6,018 lbs. per acre as compared to 3,176 
lbs. for the unfertilized or an increase 
of 2,842 lbs. Figuring the value of this 
increase at $50 a ton (actually it is equiv
alent in feeding value to a 16% or 
18% protein dairy feed) we have pro
duced an extra $71 worth of feed at a 
cost of about $18.50. This leaves a net 
profit of better than $52 an acre over 
and above the cost of the fertilizer. 
And there will be some residual bene
fit from the phosphate-potash residues 
showing up the following year, too.

Thousands of Farm ers Sidedressed 
Corn with Hxtra Nitrogen

Here were the practices which we said 
last spring were needed to produce 100 
bushels or more per acre:

1. Fit the land properly.
2. Use an adapted strain of hybrid 

seed.
3. Step up stands to 15,000 to 18,000 

per acre.

4. Apply plenty of plant food.
5. Control weeds.

The farmers who followed these prac
tices this past year harvested excellent 
crops of corn. Some 200 farmers joined 
up with the local county 100-bushel corn 
clubs, had their soils tested, and fol
lowed a prescription or formula. But 
thousands of others just proceeded on 
the assumption that plenty of plant 
food and stepping up the population 
would turn the trick— and it did.

On fields where no manure was avail
able, there was no clover sod to plow 
under, the soil was in a rather low state 
of fertility, and the farmer knew his 
land wouldn’t make better than 40-50 
bushels per acre, we made the follow
ing recommendations. We said, “Plow 
under 800 to 1,000 lbs. per acre of an 
8-8-8 or 10-10-10, drill or hilldrop seed 
with a population of 15,000 or 18,000 
stalks per acre, apply 300 to 400 lbs. 
of a starter fertilizer such as 4-16-16, 
3-12-12, or 5-20-20. When your corn is 
knee-high, sidedress with 200 lbs. of 
ammonium nitrate or other high nitro
gen fertilizer to supply the equivalent of 
from 50 to 60 lbs. of elemental nitro
gen.” That treatment did pay off with 
yields of 100 bushels or more.

We set up 50 demonstrations on corn 
to prove that sidedressing with extra 
nitrogen would pay. The average in
crease in yield for 40 comparisons of 
“W ith” and “W ithout" extra nitrogen 
was 21 bushels. Here then was $30 
worth of corn at a cost of $9.
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In a few cases increases in yield were 
amazing. For instance, on the Clarence 
Grundahl farm at Evansville, the appli
cation of 200 lbs. of ammonium nitrate 
as a sidedressing shot yields from 62 to 
128 bushels per acre ( 22,000 stalks per 
acre).

Looking Ahead

Based on our 1952 results and backed 
up by thousands of demonstrations con
ducted in previous years, I make the 
following recommendations for 1953:

1. Farmers can profitably apply fer
tilizer at somewhat heavier rates per 
acre than are now being used on Wis
consin farms. We are recommending 
400 to 500 lbs. per acre at the time of 
seeding down. On low fertility land in 
the Spencer Soils area, Professor Emil 
Truog and others are recommending 
from 800 to 1,000 lbs. per acre for grain 
and alfalfa seedings as an initial soil 
bank investment.

2. Wisconsin soils need potash in in
creasing amounts for maximum yields 
of clover and alfalfa. Results in 1952 
indicate that benefits from potash show 
up more on the clover and alfalfa crops 
the year following its application than 
on the grain crop the year that seedings 
are made. We have found that both 
the 250 and the double rate 500 lbs. 
per acre treatment with 0-20-20 gave 
substantial increases in legume hay 
yields over the 250 and 500-lb. treat
ments with 0-20-0.

3. The topdressing of old established 
fields of alfalfa with high potash mix
tures, such as 0-10-30 or 0-9-27B, is 
strongly recommended. Our big crop 
of hay in 1952 pumped a tremendous 
amount of plant food out of these fields 
this past year and if we expect them to 
make good yields this year it will be 
necessary to supply additional plant food 
next spring. Boron deficiencies were 
widespread last spring, especially in the 
sandy soils area of central Wisconsin. 
Topdressing with 0-9-27B (a  fertilizer 
containing 150 to 200 lbs. of fertilizer 
borate per ton) or with 30 to 40 lbs. per 
acre of this borate or borax may be

found highly profitable.
4. For grain on soils where there is 

little or no danger of lodging, we are 
recommending 25 to 30 lbs. per acre 
of nitrogen. It can be supplied in ap
plications of 400-500 lbs. per acre of 
5-20-20 or a 4-16-16 or 100 lbs. of am
monium nitrate, 150 lbs. ammonium 
sulfate, 215 lbs. nitrate of soda, or cyna- 
mid as a supplement to 0-20-20 or 
0-10-30. (Treatm ent with liberal 
amounts of phosphate-potash fertilizer 
and the liming of soils up to a pH of 
6.5 to 7.0 (slightly acid) is prerequisite 
to our recommendations of nitrogen for 
grain where seedings of alfalfa are 
made.)

5. The lack of nitrogen was the bot
tleneck that held down yields of corn on 
thousands of acres in Wisconsin this 
past year. W e are recommending the 
sidedressing of corn with from 150 to 
200 lbs. per acre of ammonium nitrate 
or its equivalent in other forms of nitro
gen fertilizer at the time of the second 
cultivation, especially on fields where 
corn follows corn, where corn follows 
grain, or where timothy or other grass 
sod is plowed down and where little 
or no manure is available. Higher rate 
applications of starter fertilizer should 
be applied with an attachment on the 
planter where it is planned to sidedress 
with nitrogen.

6. Heavy rate applications (800-1,000 
lbs. per acre of 10-10-10 or similar mix
tures) are recommended for corn on 
low fertility fields as a substitute for 
stable manure. This fertilizer should be 
applied broadcast and plowed under or 
applied with an attachment on the plow. 
Additional nitrogen applied as a side
dressing may be found profitable.

7. The topdressing of permanent 
grass pastures with 10-10-10 or other 
high nitrogen fertilizer looms up as a 
great opportunity for low unit cost milk 
and meat production on Wisconsin 
farms. I am convinced that there are 
thousands of acres of pasture land in 
Wisconsin where the application of 10- 
10-10 at rates up to 500 lbs. per acre

(Turn to page 51)



The Relation Between 
Chemical CempDsitinn nf Herbage 

and Livestock Production

E)W. £  W cC u lto u 9 kW . £
Georgia Experiment Station, Experiment, Georgia

TH E expanding livestock industry 
in the Southeast, with its emphasis 

on grassland products as a source of 
feed, has intensified the search by agri
cultural workers for species and va
rieties of plants suitable to the area. 
The number of forage plants available 
for study is so large that a program 
of elimination is required if those de
serving a chance are to be singled out 
and adequately studied for general rec
ommendation to the livestock farmer. 
Obviously, it is neither desirable nor 
economically feasible to study each 
plant on a large scale basis in which 
large animals serve as the measuring 
device. At the same time, past experi
ence has taught both the agronomist 
and the animal workers the inadvisa
bility of recommending plants that 
have not been adequately studied under 
the existing conditions.

At present, the agronomist looks at 
his plots of forage plants and wonders 
what their performance would be in 
terms of meat, milk, or wool. The 
animal worker looks at the same plot 
and ponders the question of whether 
or not he should change from his pres
ent forages to some new forage that 
looks promising from an agronomic 
point of view but has not been tried in 
production tests with livestock.

In many instances both groups turn 
to some general method of analysis 
hoping to find the answer. The 
method most frequently used is the 
one commonly referred to as the “proxi

mate analysis” scheme in which the 
plant substance is divided into five 
segments: protein, crude fiber, ether 
extract, nitrogen-free-extract, and ash.

The “proximate analysis” technique 
is in such general use that no discus
sion of the technique itself need be 
made. From a purely nutritional point 
of view, however, it might be worth
while to see what each of the terms is 
supposed to signify.

C ru de protein . As the term implies, 
this portion of the plant is supposedly 
composed of the nitrogen-bearing com
pounds usable by the animal as a 
source of protein. In general, about 
90%  of the nitrogen is protein nitro
gen. The remaining 10% is in the 
form of free amino acids, of inorganic 
salts, and of a number of relatively 
minor products such as amines, glyco
sides, chlorophyll, and other nitrogen
ous compounds. When the forage is 
being consumed by ruminants this 
particular term in the analysis is prob
ably adequately descriptive of the 
nitrogen-supplying ability of the forage.

C ru de fiber. When Henneherg and 
Stohmann first introduced this frac
tion nearly a century ago, they had as 
one of their objectives the estimation 
of the indigestible material of the feed
stuff. This was supposedly in con
trast with the nitrogen-free-extract 
fraction intended to represent the car
bohydrates which are highly digestible.

In recent years many investigators 
have expressed considerable doubt

23
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about the use of crude fiber as a meas
ure of the indigestible portion of pas
ture forages. Armstrong (1 ) ,  in an 
extensive study of the change in the 
lignin and cellulose contents of the 
dry matter of seven herbage species, 
found that in alfalfa the crude fiber, at 
any stage of growth, contains a much 
higher proportion of lignin than does 
the crude fiber of grass. He further 
concluded from his studies— “It there
fore follows that to compare, on the 
basis of crude fiber content, samples of 
any one species at two stages of growth, 
is no more legitimate than to compare 
two distinct species on the same basis.”

Crampton (2 )  reviewed the results 
of several digestion trials with pasture 
forages and found that in many cases 
the crude fiber was the most digestible 
fraction of the pasture herbage. Com
paring the digestibility of the crude 
fiber and N .F.E . of dry roughages, 
concentrates, and pasture forages, he 
found that the crude fiber was as 
highly digested as the N .F.E. in 39%  
of the cases with the roughages, 10%  
with the concentrates, and 67%  with 
the pasture herbage.

N itrogen -free-extract. In general, 
this fraction has been given little at
tention in forage analysis since it 
merely accounts for substances not in
cluded in the other terms. As seen in 
the discussion of crude fiber, the com
position of N .F.E . is of indefinite com
position and is of no greater reliability 
than the crude fiber fraction.

E th er  extract. This composes a 
very small fraction of the dry matter 
of forages and is generally considered 
of little importance except for a few 
substances it (incidentally) includes. 
Included are the sterols which on ex
posure to ultraviolet irradiation assume 
vitamin D activity. Also probably in
cluded in this group are members of 
the carotinoid group, particularly alpha- 
and beta-carotene which are the pre
cursors of vitamin A.

A sh. The ash content is determined 
for two reasons: first, to give a meas
ure of the mineral content; and second,

in order to compute the N .F.E . The 
composition of the ash is more impor
tant than the quantity, both of which 
depend upon the species, stage of 
growth, and soil. Calcium is one of 
the most variable mineral constituents, 
being higher in legumes than grasses. 
Phosphorus, on the other hand, is 
present in about equal quantities in 
grass and legumes, and its content in 
the herbage seems to depend on that 
present in the soil more than on any 
other factor.

The above discussion is not intended 
to discredit the role that the “proxi
mate” analysis of feeding stuffs has 
played in feeding. It seems, however, 
that there are definite limits to the 
nutritional significance which can be 
placed on the fractions isolated by this 
procedure when applied to pasture 
herbage.

Chem ical Composition and Anim al 
Perform ance

In general it is much easier to cor
relate a change in chemical composi
tion with a corresponding change in 
the digestibility of a ration than to a 
definite change in animal response. 
Thus Swift ( 6 ) found that the addi
tion of crude fiber to a balanced ration 
reduced the total amount of protein 
and ether extract digested, while the 
addition of a readily available carbo
hydrate reduced the digestibility of 
protein and crude fiber.

Whether or not such a change in 
digestibility and its resulting change 
in the quantity of nutrients available 
to the animal are nutritionally signifi
cant depends largely upon the avail
able quantity of each nutrient in rela
tion to the quantity needed by the 
animal.

The protein content of good forages 
represents a good example of this situ
ation. Carefully controlled studies 
have demonstrated that, for dairy cows, 
rations containing between 12 and 18% 
protein are most efficient (4 )  (5 ) . By 
these standards, average forage fed to 

(Turn to page 48)



F ig . 1 . Fescu e  and lad in o  c lo v er p lan ted  la te  O cto b e r  1 9 5 0 .  A rea on le ft  had 8 0 0  pounds 6 *8 -8  
fe r t iliz e r  p er a cre  a t p la n tin g . A rea on rig h t receiv ed  no fe r t i liz e r . Seed in g  ra tes  and a ll o th e r  

trea tm en t were th e  sam e. P ic tu re  m ade A pril 3 ,  1 9 5 1 .  B . W . N orris fa rm .

People and Grass
(B y  D . 2 ) .  -A ltd re d q e  

District Conservationist, Soil Conservation Service, Columbus, Mississippi

PEO PLE working together in Clay 
County, Mississippi, have formed 

a partnership with “grass” which is 
changing the local scenery and attract
ing national attention.

Five short years ago farmers here 
were growing about 18,000 acres of 
cotton. Last year they planted a little 
over 11,000 acres to this crop. Most of 
these extra cotton acres, along with a 
lot of idle acres, have “gone to grass.” 

In checking with the people of the 
county we found many reasons for this 
rapid change from row crops to grass. 
Some of these reasons are shortage of 
labor to grow row crops, insect damage, 
prices received for crops, and adverse 
weather conditions at planting time. 
All of these played a part, but it boiled 
down to two main reasons: (1 )  A real

ization by the people that the soils of 
the county are especially adapted to 
grassland farming; ( 2 ) a getting to
gether of the people to promote grass
land farming.

The heavy prairie and lighter coastal 
plain soils are good producers of grasses 
and legumes, provided the proper plants 
are used in the right places along with 
good management. The climate too is 
very favorable for grassland farming. 
Annual rainfall is approximately 54 
inches. The average monthly tempera
ture for January is about 45 degrees 
Fahrenheit, and for July approximately 
81 degrees. This combination of soils 
and climate makes it possible to have 
the fields covered in green almost the 
year round.

In 1945 a few farmers started making

25
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soil and water conservation plans on 
their farms. This meant making the 
best use of the land and giving it the 
treatment it needed. Naturally more 
land was planted to grass. Soon these 
farms were taking on a better appear
ance, soil erosion was being slowed 
down, and the word got around that 
they were making a little more money.

Other farmers became interested. 
Soon the banker and other businessmen 
in town were talking about this new 
type of farming. Now just about every
body is taking an active part.

The two banks in West Point are 
making loans to farmers for grassland 
development and purchase of livestock. 
These loans are made for a period of 
years, not like the one-year loans for 
cotton production. Of course, the 
farmers must have sound farm plans 
to obtain this type of loan. Last year 
the banks gave prizes to the county 
winners in the Save-Our-Soil contest.

The Soil Conservation District Com
missioners, in addition to setting good 
examples on their own farms in the 
grassland farming program, own and 
operate a dragline and bulldozer. This 
equipment is being used to assist 
farmers in drainage, where necessary 
for good land use, and the construction 
of stock ponds. Approximately eight 
miles of drainage ditches and 56 stock 
ponds were constructed on 90 farms last 
year.

Local civic clubs, Kiwanis, Rotary, 
and Lions, are helping change the land
scape in the county. The clubs joined 
together and had a field day for farmers 
and members of the clubs. They visited 
three farms with this “new look.” At 
each farm the owner explained what he 
was doing, how he was doing it, and 
why. The civic clubs furnished the 
noon-day barbecue.

The West Point Chamber of Com
merce is offering $1,500 in prizes this 
year for pasture development. The slo
gan for the contest is, “An Improved 
Pasture on Every Clay County Farm .” 
This contest places emphasis on winter 
grazing of a permanent type.

Clay County has four well-organized 
community clubs. These clubs meet 
once every month. Here they swap 
ideas and information on the grassland 
program. Very often they have one of 
the local agricultural workers meet with 
them.

Tall fescue is one of many plants 
being used in the Clay County grass
land farming program. It is one of the 
newer plants here. The story of its 
rapid expansion serves to illustrate how 
people working together are making 
Clay County green.

Joe Strickland in the Pheba commu
nity planted 10 acres of tall fescue and 
white clover on poorly drained, flat- 
woods land in 1948. He applied two 
tons ground limestone, 1,000 pounds of 
basic slag, and 500 pounds of phosphate 
per acre. One acre of the field had 200 
pounds muriate of potash applied in the 
spring before preparation was started. 
Joe’s pasture turned out so well that not 
only people from Clay County but peo
ple from other counties came to see his 
pasture and to talk to him about it. 
Joe has been planting more fescue each 
year. He always puts down 1,000 
pounds of basic slag and 200 pounds 
potash per acre. Then he topdresses 
with nitrate as soon as the plants are up.

As a result of Joe’s 10 acres of fescue, 
approximately 500 acres were planted 
in 1949. Then in 1950 the Clay County 
Soil Conservation District Commission
ers sponsored the 10,000-acre Kentucky 
31 Fescue Club. Business people in 
West Point took an active part and ran 
a page advertisement in the local news
paper. Membership cards were printed, 
and information furnished on why, 
where, and how to grow fescue. The 
goal was to get 10,000 acres planted by 
the fall of 1952. It appears that this 
will be met as approximately 3,500 
acres were planted in 1950 and 4,500 
in 1951.

H. R. Compton is a farm machinery 
dealer and a farmer. He says he was 
first a machinery dealer and started 
farming a little as a hobby. It was a 

(Turn to page 47)
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A b o v e : A p e a c e fu l, g reen  C a lifo rn ia  valley* 

B e lo w : M ost anyw here in  th e  snow  cou ntry*



1
Ĵhe Editors

Our Cover Green peas, complement of steak, chicken, or most any 
other meat course on the American dinner table, rank 

T J*  § high in favoritism among the vegetable crops. In fact,
f ^ l L I U l c  they rate so high that in acreage devoted to their pro
duction they are surpassed only by tomatoes and, in some years, by sweet corn.

It has been said that the pea is the only vegetable that can with certainty 
be traced back to the Stone Age. Many allusions to its ancient history have 
been published. Thompson in his book Vegetable Crops has this to say, 
“The garden pea is of very ancient origin and its wild prototype has never 
been found. The pea was grown by the ancient Romans and Greeks, and 
some historical writers believe that it was an ancient Egyptian plant. The 
plant was grown at the time of Cato, 149 B. C. Hedrick et al (1928) state 
that the ancients did not distinguish carefully between peas, beans, vetches, 
chick peas, and lentils. This makes it difficult to determine from written 
accounts what plants were being discussed. From evidence available it seems 
fairly certain that the pea Pisum sativum  had its origin in Europe and western 
Asia. The garden pea was grown in middle and northern Europe in the 
Dark and Middle Ages. In England it was an important crop in the eleventh 
century.” It is believed that peas were introduced into the United States early 
in the seventeenth century.

Peas are a cool climate crop. Since they contain relatively large amounts of 
nitrogen, phosphate, and potash, they should be grown on soils well supplied 
with these plant-food elements. Although for some time it was thought by 
some investigators that potash toughened the skin of peas, work at the Geneva 
Experiment Station in the early 1920’s disclosed the contrary— that potash is 
associated with tenderness and should be adequately supplied to the growing 
plant.

In the cover illustration against a background field of well-fertilized peas is 
an inset showing what happens when a plant cannot get enough potash. Such 
symptoms were well described by Baur and Tremblay of the Western Wash
ington Experiment Station in an article Potash Pays for Peas at Chehalis, 
Washington, appearing in the February 1947 issue of this magazine:

“Potash-deficiency symptoms on peas on the Chehalis soils usually appear 
most pronounced toward the later part of the growing season. The charac
teristic symptom is a scorch of the lower leaves. The leaves lose their 
normally light green color, soon wither and dry, and may in severe cases 
fall from the plant. These symptoms always appear on the lower leaves first 
and progress upward from the base of the plant. The growth of the entire 
plant and its component parts, particularly the leaves, was much less on the 
potash-deficient plots. While applications of 60 pounds of potash in combina
tion with phosphoric acid have given splendid increases in yield, all of the 
potash-deficiency symptoms were not eliminated by such applications in 1946.

31
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Although no certain evidence is available, it appears that potash deficiency is 
more evident and more serious during dry seasons than in years when 
precipitation is more plentiful.”

W e are indebted to Dr. J. B. Hester, Soil Technologist, Campbell Soup Co., 
Riverton, New Jersey, for the kodachromes from which the color plates for the 
cover illustration were made.

e ^ s

A T n n L  ^  new year beginning, a new administration in Washington, 
JjUUti decreasing farm prices, increasing farm costs— no wonder our 

/1 1 1 n a i l  farmers are looking ahead with a little more than the usual
/ i X l t jd l l  anxiety. Volumes could be written on the published opinions
of accredited analysts concerning what lies ahead for agriculture. However, 
in looking for and briefing the optimistic side, upon which the progress of 
all American industries has always been built, we find first the concensus 
expressed by the 30th Annual Agricultural Outlook Conference held in Wash
ington. This in effect is that the over-all picture is good. With an increasing 
population and a high level of employment, the demand for farm products 
should result in a gross farm income in 1953 about the same as in 1952.

Gilbert Gusler, Veteran Farm Analyst, opines that net farm income may 
be off, perhaps by five per cent or more. Still, 1953 will be a year in which 
the better farmers will be able to save money and add to their net worth.

Mr. Gusler has nine ways to suggest to a farmer for making 1953 a better 
year than 1952. These, as they appeared in the January 1 issue of Western 
Farm Life magazine, follow his statement: “Any change in your income in 
1953 will depend more on the weather during the growing season and on 
your effort and management than on any change in economic conditions.”

“ 1— Have a more efficient-sized unit by buying or renting additional 
land to get the full advantage of mechanization and handling more acres 
per man.

“2—Grow a larger acreage of high-value crops and boost yields by 
increased fertilizer use.

“3— Keep only high-producing livestock and feed to obtain good returns 
per dollar’s worth of feed.

“4— Avoid new equipment purchases unless the expenditure is fully 
warranted by amount of use on your farm or sure opportunities to do 
custom work.

“5— Have a basic soil fertility and improvement plan and stick to it 
through good and bad times.

“6— Increase efficiency in use of both hired and family labor by better 
daily planning to reduce production costs.

“7— Plan production of livestock so as to sell an increased proportion 
of the output during the high-price periods of the year.

“8— Shop around in making substantial purchases of equipment or sup
plies.

“9— Be cautious in purchases on credit. Aim to have a lower debt by 
the end of the year.”
W e believe this sound advice, the substance of which can be, and undoubtedly 

is being passed on by agricultural advisers to farmers seeking their advice. 
While 1953 will present the customary and perhaps some unexpected problems, 
on this note of optimism, we are hoping that the year continues the succession 
of good years for American agriculture and in fact proves to be better than 
1952.



Season Average Prices Received by Farmers for Specified Commodities *
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Sweet
Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Potatoes
Cents

Corn
Cents

Wheat
Cents

H ay*
Dollars

Cottonseed
Dollars True!

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

Av. Aug. 1909- 
July  1 9 1 4 . . . 12.4 10.0 69 .7 87 .8 64 .2 88 .4 11.87 22 .55

1926.................... 12 .5 17.9 131.4 117.4 7 4 .5 121.7 13.24 22 .04
1927.................... 20 .2 2 0 .7 101.9 109.0 85 .0 119.0 10.29 34 .83
1928.................... 18 .0 2 0 .0 5 3 .2 118.0 84 .0 9 9 .8 11.22 34 .17
1929.................... 16 .8 18.3 131.6 117.1 79 .9 103.6 10.90 30 .92
1930.................... 9 .5 12 .8 91 .2 108.1 59 .8 67 .1 11.06 22 .04
1931.................... 5 .7 8 .2 4 6 .0 72 .6 3 2 .0 3 9 .0 8 .6 9 8 .97
1932.................... 6 .5 10.5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933.................... 10 .2 13.0 82 .4 69 .4 52 .2 74 .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 .0 0
1935.................... 11.1 18.4 59 .3 70 .3 65 .5 83 .2 7 .5 2 30 .5 4
1936.................... 12 .4 23 .6 114.2 9 2 .9 104.4 102.5 11.20 3 3 .36
1937.................... 8 .4 20 .4 5 2 .9 7 8 .0 5 1 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 5 5 .7 6 9 .8 48 .6 5 6 .2 6 .7 8 21 .79
1939.................... 9 .1 15.4 6 9 .7 73 .4 56 .8 69 .1 7 .9 4 21 .17
1940.................... 9 .9 16.0 54.1 8 5 .4 61 .8 68 .2 7 .5 9 21 .73
1941.................... 17 .0 26 .4 8 0 .8 92 .2 75 .1 94 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 91 .7 110.0 10.80 45.61
1943.................... 19 .9 4 0 .5 131.0 206.0 112.0 136.0 14 .80 52 .10
1944.................... 20 .7 42 .0 150.0 190.0 109.0 141.0 16.50 52 .70
1945.................... 22 .5 3 6 .6 143.0 204.0 127.0 150.0 15 .10 51.10
1946.................... 3 2 .6 3 8 .2 124.0 218 .0 156.0 191.0 16 .70 72 .00
1947.................... 3 1 .9 3 8 .0 162.0 217 .0 2 16 .0 229 .0 17 .60 85 .90
1948.................... 30 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 2 8 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43 .40
1950.................... 40.1 5 1 .7 91 .7 173.0 153.0 200 .0 16 .70 86 .50
1951.................... 37 .9 51 .2 163.0 306 .0 168.0 211 .0 19.50 69 .30
1952 

Jan u ary . . . . 38 .70 46 .2 207 .0 347 .0 168.0 220 .0 20 .75 70 .10
February. . . 37 .25 3 3 .8 205 .0 357 .0 166.0 218 .0 20 .65 67 .10
M arch........... 36 .72 23 .5 216 .0 383 .0 165.0 220 .0 20 .35 61 .50
A pril.............. 37 .3 0 15 .0 231 .0 416 .0 168.0 218.0 20 .05 60 .8 0
M ay ............... . 36 .08 4 3 .5 264 .0 433 .0 170.0 213 .0 18.65 60 .80
Ju n e ............... 38 .02 4 4 .0 310 .0 436 .0 173.0 206 .0 17.05 61 .90
Ju ly ................ 37 .02 4 2 .0 274 .0 446 .0 173.0 198.0 17.25 71 .00
August.......... 37 .92 4 8 .8 278 .0 410 .0 173.0 204 .0 19.35 69 .80
September. . 39.11 5 1 .0 222 .0 335 .0 171.0 209 .0 20 .25 69 .60
October......... 36 .77 5 0 .9 211 .0 294 .0 153.0 207 .0 20 .85 70 .70
November. . 34 .05 4 7 .6 217 .0 311 .0 145.0 213 .0 21 .25 69 .70
Decem ber.. . 31.71 49 .6 199.0 362 .0 150.0 212 .0 21 .65 68 .5 0

1926.................... 101
Index Numbers (Aug. 1909- 

179 189 134
-Ju ly  1914 =  100) 

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 89 81 109 74 87 110
1938.................... 69 196 80 79 76 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943.................... 160 405 188 235 174 154 125 231 245
1944.................... 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946.................... 263 382 178 248 212 209 141 319 182
1947.................... 257 380 232 248 336 259 148 381 226
1948.................... 245 482 222 253 201 226 155 298 214
1949.................... 231 459 184 244 193 213 139 192 201
1950.................... 323 517 132 197 238 226 141 384 185
1951.................... 306 512 233 349 262 239 164 307 239
1952 

Ja n u a ry .. . . 312 462 297 395 262 249 175 311 337
February. . . 300 338 294 407 259 247 174 298 217
M arch........... 296 235 310 436 257 249 171 273 265
April.............. 301 150 331 474 262 247 169 270 308
M ay ............... 291 435 379 493 265 240 157 270 285
Ju n e ............... 307 440 445 497 269 233 144 275 250
Ju ly ................ 299 420 393 508 269 224 145 315 287
August.......... 306 488 399 467 269 231 163 310 229
Septem ber.. 315 510 319 382 266 236 171 309 182
October......... 297 509 303 335 238 234 176 314 189
November. . 275 476 311 354 226 241 179 309 238
D ecem ber.. . 256 496 286 412 234 240 182 304 256
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Wholesale Prices of Ammoniates
Fish scrap. Tankage High grade

dried 11% ground
11-12% ammonia. blood.

ammonia. 15% bone 16-17%
Niitrate Sulphate Cottonseed 15%  bone phosphate, ammonia,
of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk,
unit N unit N per unit N bulk per unit N per unit N per unit N

1910-14.................... $2 .68 $2.85 $3 .50 $3.53 $3.37 $3.52
1926.......................... 3 .06 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 .32 5 .7 0
1928........................... 2 .67 2 .3 0 7 .0 6 6 .63 4 .92 6 .0 0
1929.......................... 2 .57 2 .04 5 .6 4 5 .0 0 4.61 5 .72
1930........................... 2 .47 1.81 4 .78 4 .9 6 3 .7 9 4 .5 8
1931........................... 2 .34 1.46 3 .1 0 3 .9 5 2.11 2 .4 6
1932........................... 1 .87 1.04 2 .18 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 .52 1.20 4 .4 6 3 .1 5 2 .67 3 .2 7
1935........................... 1 .47 1.15 4 .59 3 .1 0 3 .0 6 3 .6 5
1936.......................... 1 .53 1.23 4 .17 3 .4 2 3 .5 8 4 .2 5
1937........................... 1 .63 1.32 4.91 4 .66 4 .0 4 4 .8 0
1938.......................... 1 .69 1.38 3 .6 9 3 .7 6 3 .1 5 3 .5 3
1939.......................... 1 .69 1.35 4 .02 4.41 3 .87 3 .9 0
1940.......................... 1 .69 1.36 4 .64 4 .3 6 3 .3 3 3 .3 9
1941.......................... 1 .69 1.41 5 .50 5 .32 3 .7 6 4 .4 3
1942........................... 1 .74 1.41 6.11 5 .77 5 .04 6 .7 6
1943........................... 1 .75 1.42 6 .30 5 .77 4 .8 6 6 .62
1944.......................... 1 .75 1.42 7 .6 8 5 .77 4 .8 6 6.71
1945.......................... 1 .75 1.42 7.81 5 .77 4 .8 6 6.71
1946.......................... 1 .97 1.44 11.04 7 .3 8 6 .6 0 9 .3 3
1947.......................... 2 .50 1.60 12.72 10.66 12.63 10.46
1948.......................... 2 .86 2 .03 12.94 10.59 10.84 9 .8 5
1949.......................... 3 .15 2 .29 10.11 13.18 10.73 10.62
1950.......................... 3 .00 1.95 11.01 11.70 10.21 9 .3 6
1951.......................... 3 .16 1.97 13.20 10.92 10.18 10.09
1952

12.16Janu ary ............... 3 .34 2 .07 14.27 11.28 10.39
February............ 3 .34 2 .07 14.27 11.28 11.61 11 .08
M arch.................. 3 .34 2 .07 14.26 11.28 9.71 9 .04
April..................... 3 .34 2 .07 14.26 11.28 8 .8 0 8 .0 5
M ay ..................... 3 .34 2 .07 14.25 11.28 7 .7 5 7 .3 6
Ju n e ..................... 3 .34 2.07 14.27 11.28 8 .3 8 8 .3 8
Ju ly ...................... 3 .34 2 .07 14.26 11.28 8 .19 7 .5 9
August................. 3 .34 2 .07 14.26 11.28 9 .7 8 7 .8 9
September.......... 3 .34 2 .07 13.39 11.25 11.11 10.02
October............... 3 .34 2 .07 13.39 11.24 10.62 9.41
November.......... 3 .34 2.07 13.31 11.24 10.32 9 .71
December........... 3 .34 2 .2 6 13.20 11.24 9 .9 5 9 .1 7

Index Numbers (1910-14 =  100)
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 64 137 141 112 130
1931.......................... 88 51 89 112 63 70
1932.......................... 71 36 62 1 62 36 39
1933.......................... 59 39 84 1 81 97 71
1934.......................... 59 42 127 189 79 93
1935.......................... 57 40 131 r s s 91 104
1936.......................... 59 43 119 f 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.......................... 93 56 363 302 374 297
1948.......................... 107 71 370 300 322 280
1949.......................... 117 80 289 373 318 302
1950.......................... 112 68 315 331 303 266
1951.......................... 118 69 377 310 302 287
1952

Janu ary ............ . 122 73 408 320 308 345
February.......... . 125 73 408 320 344 315
M arch................. 125 73 407 320 288 257
April.................... 125 73 407 320 261 229
M ay ................... 125 73 407 320 230 209
Ju n e ................... 125 73 408 320 249 238
Ju ly .................... 125 73 407 320 243 216
August.............. 125 73 407 320 290 224
September 125 73 383 319 330 285
Ootober............. 125 73 383 318 315 267
November.......... 125 73 380 318 306 276
December........... 125 79 377 318 295 261
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Wholesale Prices

Super* Florida

of Phosphates a
Tennessee Muriate 
phosphate of potash 

rock, bulk,

nd 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.
B a lti 68%  f.o.b. mines, c.i.f. At c.i.f. At c.i.f. A t 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............. $0 ,536 $3.61 $4.88 $0 ,714 $0,953 $24 .18 $0,657
1926.................... .598 3 .2 0 5 .5 7 .596 .854 23 .5 8 .537
1927.................... .525 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928.................... .580 3 .1 2 5 .5 0 .669 .957 26 .4 6 .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 .5 0 .662 .864 25 .10 .601
1934.................... .487 3 .1 4 5 .6 7 .486 .751 22 .49 .483
1935.................... .492 3 .3 0 5 .6 9 .415 .684 21 .44 .444
1936.................... .476 1.85 5 .5 0 .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 .517 .730 24 .75 .573
1941.................... .547 1 .94 5 .6 4 .522 .780 25 .55 .367
1942.................... .600 2 .13 6 .2 9 .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 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... .764 4 .2 7 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6 .2 2 .397 .703 14.14 .195
1950.................... 3 .8 3 5 .4 7 .371 .716 14.33 .195
1951.................... 3 .9 8 5 .4 7 .401 .780 15.25 .200
1952 

Ja n u a ry .. . . .820 3 .9 8 5 .4 7 .420 .827 16.00 .210
February .820 3 .9 8 5 .47 .420 .827 16.00 .210
M arch........... .832 3 .9 8 5 .47 .420 .827 16.00 .210
A pril.............. .840 3 .9 8 5 .4 7 .420 .827 16.00 .210
M ay .............. .860 3 .9 8 5 .47 .420 .827 16.00 .210
Ju n e .............. .860 3 .9 8 5 .47 .353 .708 13.44 .176
Ju ly ................ .860 3 .9 8 5 .47 .386 .768 14.72 .193
August.......... .860 3 .9 8 5 .47 .386 .768 14.72 .193
September. . .860 3 .9 8 5 .4 7 .389 .768 14.72 .193
October......... .860 3 .9 8 5 .4 7 .391 .768 14.72 .193
November. . .860 3 .9 8 5 .47 .391 .768 14.72 .193
December .860 3 .9 8 5 .4 7 .427 .827 16.00 .210

1926.................... 112
Index Numbers (1910*14 =  100)

88 114 83 90 98 82
1927.................... 100 86 113 90 97 106 89
1928.................... 108 86 113 94 100 109 92
1929.................... 88 113 94 101 110 93
1930.................... 101 88 , 113 95 102 111 94
1931.................... 90 88 113 95 102 111 94
1932.................... 88 113 95 101 111 94
1933.................... 86 113 93 91 104 91
1934.................... 87 110 68 79 93 74
1935.................... 91 117 58 72 89 68
1936.................... 51 113 65 74 95 7 7
1937.................... 51 113 71 79 102 85
1938.................... 51 113 73 81 104 87
1939.................... 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.................... 55 121 73 82 105 83
1944.................... 120 58 125 73 82 105 83
1945.................... 61 128 73 82 105 83
1946................... 125 67 133 71 81 102 82
1947.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 831949.................... 108 128 67 74 58 83
1950.................... 106 112 68 75 59 83
1951.................... 110 112 72 82 63 831952

January 153 110 112 75 87 66 85
85February. . . 153 110 112 75 87 66

M arch.......... 155 110 112 75 87 66 85
April............. 157 110 112 75 87 66 85
M ay .............. 160 110 112 75 87 66 85
Ju n e .............. 160 110 112 65 74 56 80
Ju ly ............... 160 110 112 70 81 61 82
August. . . . , 160 110 112 70 81 61 82
September. . 160 110 112 70 81 61 82
October........ 160 110 112 70 81 61 82
N ovem ber.. 160 110 112 70 81 61 82
Decem ber... 160 110 112 75 87 66 85
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid 
by farmers Wholesale

Farm
for com
modities

prices 
of all com Fertiliser Chemical Organic SuperphosI-

prices* bought* inoditiest material t ammoniates ammoniates phate Potash**

1926................ 146 150 146 119 94 135 112 86
1927................ 141 148 139 116 89 150 100 94
1928................ 149 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99
1933................ 70 104 96 70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 123 130 127 86 56 130 102 77
1942................ 158 149 144 93 57 161 112 77
1943................ 192 165 151 94 57 160 117 77
1944................ 196 174 152 96 57 174 120 76
1945................ 206 180 154 97 57 175 121 76
1946................ 234 197 177 107 62 240 125 75
1947................ 275 231 222 130 74 362 139 72
1948................ 285 250 241 134 89 314 143 70
1949................ 249 240 226 137 99 319 144 70
1950................ 256 246 236 132 89 314 142 72
195 1 .............
1952

302 271 263 139 93 331 152 76

January. . . 300 275 258 144 98 347 153 78
February. . 289 276 255 146 98 365 153 78
March 288 275 251 144 98 336 155 78
April........... 290 276 251 142 98 322 157 78
M ay........... 293 276 252 142 98 306 160 78
June........... 292 273 250 141 98 316 160 69
Ju ly ............ 295 273 250 141 98 313 160 73
August.. . . 295 274 252 144 98 337 160 73
September. 288 271 250 145 98 349 160 74
O ctober.. . 282 269 248 145 98 341 160 74
November. 277 268 252 144 98 336 160 74
December.. 269 267 250 140 101 329 160 79

* U. S. D. A. figures, revised Janu ary  1950. Beginning Janu ary  1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t  Department of Labor index converted to 1910-14 base.
tT h e  Index numbers of prices of fertilizer m aterials are based on original study 

made by the Department of Agricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

1 B eg in n in g  J u ly  1040, baled h a y  p rice s  red u ced  by $4.75 a  to n  to  be co m p arab le  
to  loose h ay  p rices  p rev io u sly  quoted .

aAll p o tash  s a lts  now  quoted F .O .B . m ines o n ly ; m an u re  s a lts  sin ce  Ju n e  1041, 
o th e r  c a r r ie r s  s in ce  Ju n e  1047.

* * T h e  w eig h ted  a v e ra g e  o f p rice s  a c tu a lly  paid fo r  p o tash  is lo w e r th a n  th e  
an n u al a v e ra g e  b ecau se  sin ce  1020 o v e r  00%  o f th e  p o tash  used in a g r ic u ltu re  h as  
heen c o n tra c te d  fo r  d u rin g  th e  d isco u n t p eriod . T h e m axim u m  d isco u n t is  now  
10 % . A pplied to  m u ria te  o f  p o ta sh , a  p rice  s lig h tly  ab o v e  $.353 p er u n it KiO th u s  
m ore n e a rly  a p p ro x im a te s  th e  an n u al a v e ra g e  th an  do p rice s  based  on a r ith m e tic a l  
a v e ra g e s  o f m on th ly  q u o ta tio n s .



T h is  sec tio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tica l and  im p o rta n t b u lle tin s , and  lis ts  
a ll re ce n t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E x p erim en t S ta tio n s , 
and C anada, re la tin g  to  F e r tiliz e rs , S o ils , C rop s, and  E co n o m ics . A file  o f  th is  d ep a rtm en t o f 
B E T T E R  C R O P S W IT H  P LA N T FO O D  would p ro v id e  a com p lete  in d ex  co v erin g  a ll p u b lica tio n s  
fro m  these sou rces on th e  p a rtic u la r  su b je c ts  nam ed.

F ertilizers

“Nitrogen Fertilizers for Corn," Agr. Exp. 
Sta., Iowa State College, Ames, Iowa, Bui. 
PI 14, fuly 1952, L. Dumenil.

“Phosphate Fertilizers," Agr. Ext. Serv., 
Iowa State College, Ames, Iowa, Pamp. 184, 
Apr., 1952, H. B. Cheney and H. R. Meldrom.

“Lime and Its Use," Coop. Ext. Serv., Mich. 
State College, East Lansing, Mich., Ext. Bui. 
314, June 1952, J. A. Porter, P. /. Rood, and 
E. D. Longneckfr.

“Sources o f Nitrogen in Crop Production," 
Agr. Exp. Sta., N. C. State College, Raleigh, 
N. C., Tech. Bui. 96, Dec. 1952.

“North Carolina Fertilizer Report for 1951- 
1952," N. C. Dept, o f Agr., Raleigh, N. C., 
Bui. 128, Oct. 1952.

“Adjusting Lime and Fertilizer Recommen
dations Through Soil Tests for North Caro
lina," Soil Test. Div., N. C. Dept, o f Agr., 
N. C. State College, Raleigh, N. C., Nov. 1952.

“A Comparison of Blast Furnace Slag and 
Limestone as a Soil Amendment,” Agr. Exp. 
Sta., Wooster, Ohio, Res. Bui. 708, Nov. 1952, 
G. W. Volk., R. B. Harding, and C. E. Evans.

“Analysis, C o m m e r c ia l  Feeds, Livestock 
Remedies, Fertilizers, and Agricultural Liming 
Materials, fanuary-June 1952," Dept, o f Agr., 
Columbus, Ohio.

“Lime for South Carolina Soils," Clemson 
Agr. College, Clemson, S. C., Cir. 376, Sept. 
1952, H. A. Woodle and E. C. Turner.

"Lime, Fertilizer and Manure," Agr. Ext. 
Serv., Univ. o f Tenn., Knoxville, Tenn., Pub. 
336, Sept. 1952, W. Pendergrass.

"Fertilizers Pay," Agr. Ext. Serv., Univ. of 
Tenn., Knoxville, Tenn., Leaf. 126, Sept. 1952.

"Fertilizers for Western Washington," Ext. 
Serv., State College o f Wash., Pullman, Wash., 
Ext. Bull. 386, May 1952, F. T. Tremblay and 
C. B. Harston.

“The Fertilizer Situation for 1952-1953," 
PMA, USDA, Wash., D. C., Sept. 1952.

"Fertilizer Resources and Requirements of 
the United States," Fert. Committee, USDA, 
Wash., D. C., NSRB 6658, Feb. 1952.

“Bibliography of Literature on the Release 
and Fixation of Native and Fixed Nonex
changeable Potassium and Ammonium of Soils 
and Silicate Minerals," USDA, Plant Industry

Sta., Beltsville, Md., June 1952, R. F. Reite- 
meier.

"Cooperative Fertilizer Plants," Farm Credit 
Admin., USDA, Wash., D. C., Cir. C-145, May 
1952, E. G. Grab, W. M. Hurst, and C. L. 
Scroggs.

Soils
“Agricultural Conservation Program Hand

book for 1953 for: Arizona, Montana, National 
Bulletin USDA, Nevada, New Mexico, North 
Dakota, Puerto Rico, South Dakota, Tennessee, 
Utah," USDA. PMA, Wash., D. C., 1953.

“Ontario Soils, Their Use, Management, and 
Improvement," Ont. Dept, o f Agr., Parliament 
Bldgs., Toronto, Can., Bid. 492, Sept. 1952, 
L. R. Webber, F. F. Morwick, T. /. Heeg, 
N. /. Thomas, and N. R. Richards.

"Irrigation and Other Cultural Studies with 
Cabbage, Sweet Corn, Snap Beans, Onions, To
matoes and Cucumbers," Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Bui. 495, fune 1952, 
V. F. Nettles, F. S. Jamison, and F. E. fanes.

“Fertility o f Georgia Soils," Exp. Sta., Univ. 
of Ga. College o f Agr., Athens, Ga., Cir. 2, 
Aug. 1952, /. Giddens and H. F. Perkins.

"Productive Soil,” Ext. Serv., Univ. o f Ky., 
Lexington, Ky., Ext. Cir. 468, Rev. Mar. 1952, 
P. E. Karraker.

“Pave Your Waterways with Grass," Ext. 
Serv., Mich. State College, East Lansing, Mich., 
Ext. Fldr. F-171.

“Preliminary Soils Investigation o f the Co
lumbus Area, New Mexico," Agr. Exp. Sta., 
N. M. College o f Agr., State College, N. M., 
Press Bui. 1072, Aug. 1952, D. E. Buchanan.

"Soil and Water Resources, An Appraisal 
o f the Problems and a Statement o f Recom
mendations," Fed. Coop. Ext. Serv., Oreg. 
State College, Corvallis, Oreg. Agr. 20, Aug. 
1952.

"Soil Management in a Young Montmorency 
Sour Cherry Orchard," Agr. Exp. Sta., Penna. 
State College, State College, Penna., Bui. 557, 
Sept. 1952, H. K. Fleming and R. B. Alderfer.

"Farm Ponds," Agr. Ext. Serv., Univ. of 
Tenn., Knoxville, Tenn., Pub. 333, Sept. 1951, 
M. T. Gowder and D. P. Schwab.

"Soil Survey, King County, Wash.," USDA, 
Wash., D. C., Series 1938, No. 31, Sept. 1952.

37
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Crops

"60th and 61st Annual Reports, January 1, 
1949-December 31, 1950," Agr. Exp. Sta., 
Ala. Polytechnic Inst., Auburn, Ala., June 
1952.

"Peanut Production Practices in Southeast
ern Alabama," Agr. Exp. Sta., Ala. Polytechnic 
Inst., Auburn, Ala., Cir. 108, June 1952, J. H. 
Blackjttone.

"Rice Breeding and Disease Control Studies 
in Arkansas, 1940 to 1950," Agr. Exp. Sta., 
Univ. o f Ark-, Fayetteville, Ark.., Bui. 525, 
June 1952, C. R. Adair and E. M. Cralley.

"Origin and Performance o f Principal Cot
ton Varieties in Arkansas," Agr. Exp. Sta., 
Univ. o f  Ark-, Fayetteville, Ark., Bui. 527, 
June 1952, J. O. Ware.

"Honeybees and Other Factors in Florida’s 
Legume Program," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 497, June 1952, 
G. B. Killinger and J. D. Hayne.

"1950 Annual Report," Agr. Ext. Serv., 
Univ. o f Ga., Athens, Ga., Bui. 567, Jan. 1951.

"Home Garden for the Coastal Plain of 
Georgia," Ga. Coastal Plain Exp. Sta., Tifton, 
Ga., Mimeo. Paper 12, Rev. June 1952, O. 
Woodard and S. A. Harmon.

"Factors Affecting the Growth o f Sugar 
Cane," Agr. Exp. Sta., Univ. o f Hawaii, Hono
lulu, Hawaii, Tech. Bui. 18, Sept. 1952, H. 
Clements, G. Shigeura, and E. K. Ak&mine.

"Dahlias for the Amateur," Agr. Ext. Serv., 
Purdue Univ., Lafayette, Ind., Ext. Bui. 374, 
1952, C. E. Hoxsie.

"Growing Rice in the Mississippi Delta," 
Agr. Ext. Serv., Miss. State College, State Col
lege, Miss., Pub. 219 (3M ), June 1952.

"Forage Grasses for Hay and Pasture 11. In
termediate Wheat grass Varieties," Cir. 2, May 
1952: "Forage Grasses for Hay and Pasture 
111. Slender Wheatgrasses, Timothies and Other 
Rapid-Growing Short-Lived Grasses" Cir. 3, 
July 1952; Agr. Exp. Sta., Univ. o f Nev., Reno, 
Nev., J. M. Robertson.

"Tulips in the Garden," Agr. Ext>. Sta., 
Rutgers Univ., New Brunswick, N. J., Cir. 549, 
Sept. 1952, H. M. Biekart.

"Atlantic Alfalfa," Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. J., Bui. 765, Sept. 
1952, W. R. Battle.

"Pumpkins and Squashes in New Jersey," 
Ext. Serv., Rutgers Univ., New Brunswick, 
N. J.. Leaf. 9, Aug. 1952, C. H. Nissley.

"Growing Alfalfa in New Jersey," Ext. 
Serv., Rutgers Univ., New Brunswick, N. J., 
Leaf. 94, Sept. 1952, R. A. Briggs.

"Dandelion as a New Jersey Crop," Ext. 
Serv., Rutgers Univ., New Brunswick, N. J., 
Leaf. 96, Sept. 1952, C. H. Nissley.

"Grazing Crops for Poultry," Ext. Serv., 
N. C. State College, Raleigh, N. C., Ext. Fldr. 
94, Sept. 1952, C. F. Parrish and S. H. Dobson.

"Cabbage Production Guide," N. C. State 
College, Raleigh, N. C., Ext. Fldr. 89, May 
1952.

"Fall and Winter Pastures," Ext. Div., Okla. 
A &r M College, Stillwater, Okla., Cir. 575.

"Home Lawns for Oregon," Agr. Exp. Sta., 
Oreg. State College, Corvallis, Oreg., Sta. Bui. 
516, H. L. Schudel and H. H. Rampton.

"Establishing the New Lawn," Agr. Ext. 
Serv., Penna. State College, State College, 
Penna., Cir. 407, Sept. 1952, A. E. Cooper.

"Mulching Strawberry Plants for Winter 
Protection," Agr. Exp. Sta., S. D. State Col
lege, Brookings, S. D., Bui. 420, May 1952,
S. A. McCrory and W. Lazaruk•

"Forage Crop Yields at the Winter Garden 
Station, 1930-46," Agr. Exp. Sta., Tex. A & M 
College, College Station, Tex., Misc. Pub. 86, 
June 23, 1952, E. Mortensen.

"Broomcorn Production in South Texas." 
Agr. Exp. Sta., Tex. A & M College, College 
Station, Tex., Progress Rpt. 1468, June 17, 
1952, R. A. Hall.

"Abstracts o f Recent Research o f Factors In
fluencing Quality o f Apples, Juice, and Proc
essed Fruit Products," Agr. Exp. Sta., Va. Poly
technic Inst., Blacksburg, Va., July 1952, L. L. 
Davis.

"Diseases, Insects, and Other Factors in Re
lation to Red Clover Failure in West Virginia," 
Agr. Exp. Sta., Univ. o f W. Va., Morgantown, 
W. Va., Bui. 351T, Apr. 1952, E. S. Elliott.

"Christmas Trees, The Tradition and The 
Trade," Ext. Serv., USD A, Wash., D. C., Agr. 
Inf. Bui. 94, 1952, A. M. Sowden.

Econom ics

"Lemon Management Study," Univ. o f 
Calif., P. O. Box 126, Santa Barbara, Calif., 
1951, A. D. Reed, G. E. Good all, and G. S. B. 
Ferguson.

"Agricultural Statistics for Ontario, Year
1951," Statistics & Pub. Br., Ont. Dept, of 
Agr., Parliament Bldgs., Toronto, Can.

"Nineteen Years o f Citrus Costs and Re
turns in Florida, 1931-1950." Agr. Ext. Serv., 
Univ. o f Fla.. Gainesville, Fla., AE Series No. 
52-3, Mar. 1952, Z. Savage.

"Substitution Relationships, Resource Re
quirements and Income Variability in the 
Utilization o f Forage Crops," Agr. Exp. Sta., 
Iowa State College, Ames, Iowa, Res. Bui. 390, 
Sept. 1952, E. O. Heady and R. O. Olson.

"Farming in Rhode Island," Ext. Serv., 
Univ. o f R. I., Kingston, R. I., Cir. 74, Feb.
1952. G. E. Bond.

"Facts About Dairying in South Carolina,” 
Agr. Exp. Sta., Clemson Agr. College, Clem- 
son, S. C., Cir. 83, Jan. 1952, J. F. Miles.

"The Composition of Farm Income in South 
Carolina, 1924-50," Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., Cir. 85, Apr. 
1952, W. H. Peterson and G. H. Aull.

"Indexes o f Agricultural Production in 
South Carolina," Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., Bui. 398, Oct. 
1951, C. D. Evans.

"Rates and Dates o f Planting Tennessee
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Farm and Garden Crops,” Agr. Ext. Serv., 
Univ. o f Tenn., Knoxville, Tenn., Pub. 337, 
Oct. 1952.

" Wisconsin Economic Changes Affecting 
Farm Fertilizer Use,” Wis. Dept, o f Agr.,
Madison, Wis., Spec. Bui. 24, May 1952,
C. D. Caparoon and V. C. Struck- 

"Economic Use o f Forages in Livestock. 
Production on Corn Belt Farms,” USD A,
Wash., D. C., Cir. 905, July 1952, R. O.
Olson and E. O. Heady.

"The Agricultural Research Center o f the 
United States Department o f Agriculture,”

USDA, Wash., D. C., Agr. H andbook 43, 
June 1952.

"To Keep Your Plate Full,” USDA, PMA, 
Wash., D. C., Sept. 1952.

"Foreign Agricultural Situation," Ofc. 
Foreign Agr. Relations, USDA, Wash., D. C., 
Oct. 1952.

"Agricultural Outlook Charts, 1953," Bur. 
Agr. Economics, USDA, Wash., D. C., Oct. 
1952.

"Crops and Markets," Bur. o f Agr. Eco
nomics, USDA, Wash., D. C., [1952 Edition] 
Vol. 29.

Phosphate and Potash Effects . . .
(From  page 14)

Soil samples were taken in October, 
from every replication of the eight 
treatments in 1950 and from only six 
of them in 1951. The sampling, using 
an Oliver soil-sampling tube, consisted 
in taking about 15 “columnettes” from 
the surface four inches of soil, mixing 
the whole to make a composite sample 
for each plot. Available phosphorus 
and potassium, using Bray’s method (4 ) ,  
were determined on each composite 
sample.

Experim ental R esults and D iscussion

All data gathered on the effects of 
eight different fertilizer treatments on 
four ladino swards, and on oat yields 
have been summarized in Tables III, 
IV , V , and V I. In Table V III, the 
available phosphorus and potassium 
contents of soil samples taken under the 
different treatments (the four replica
tions separately) from the four farms 
have been confronted with their re
spective herbage yields.

T a b l e  I I I . — Y ie ld  o f  O a ts ,  P r o d u c t io n  o f  S w a r d s , a n d  P e r c e n t a g e  G ro u n d  
C o v ered  b y  C lo v e r s  S o w n  i n  t h e  S p r in g  o f  1 9 5 0 , a s  A f f e c t e d  b y  t i i e  A n n u a l  
A p p l ic a t io n  o f  D i f f e r e n t  R a t e s  o f  P h o s p h o r u s  a n d  P o t a s s iu m  F e r t i l i z e r s

on G u e n e t t e ’s  F a rm

Fertilizer treatment 
500 lbs. annually

Percentage ground 
covered by clovers Yields 

of oats—

Production of 
swards— 1951

1950
Treatment N— P jO t— K jO Fall Fall bu./A. Lbs. D.M . Check

symbol formula 1950 1951 per acre taken as 100

Check 0— 0— 0 17 6 11.35 1,965 * 100.0
PJK« 0— 16— 0 27 5 12.24 2,135 108.7
P°K* 0— 0— 16 37 39 14.6 3,605 183.5
P»K» 0— 16— 8 35 30 19.5 3,737 190.2
P ‘K« 0—  8— 16 36 54 24.5 4,205 214.0
P*K* 0— 16—16 45 56 24.7 4,309 219.3
P*K» 0—24— 16 47 50 27.2 4,657 237.0
P»K* 0— 16—24 47 65 26.2 4,834 246.0

For the production data of swards, the required “ F ” values at the 5%  and 1% levels arc 2.43 and 
3.SO. The observed “ F ” value at S% level (19 to 1 odds) is 25.3. The difference required between 
treatment means at 5% level is 742 lbs. of dry matter per acre.
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T a b l e  IV .— Y ie ld s  o f  O a ts ,  P r o d u c t io n  o f  S w a r d s , a n d  P e r c e n t a g e  G ro u n d  
C o v ered  b y  C lo v e r s  S o w n  in  t h e  S p r in g  o f  1950 , a s  A f f e c t e d  b y  t h e  A n n u a l  
A p p l ic a t io n  o f  D i f f e r e n t  R a t e s  o f  P h o s p h o r u s  a n d  P o t a s s iu m  F e r t i l i z e r s

on  D e m e r s ’ F a rm

Fertilizer treatment 
500 lbs. annually

Percentage ground 
covered by clovers Yields 

of oats—

Production of 
swards— 1951

Treatment N—PtO»— KiO Fall Fall
1950

bu./A. Lbs. D.M. Check
symbol formula 1950 1951 per acre taken as 100

Check 0— 0— 0 15 15 15.80 2,791 100.0
P*K* 0— 16— 0 21 10 23.80 3,000 107.5
P»K* 0— 0— 16 24 54 26.10 5,082 182.1
PJK> 0— 16—  8 36 54 27.10 5,386 193.0
P'K* 0— 8— 16 33 66 30.00 6,092 218.3
P’K» 0— 16— 16 42 65 30.10 6,154 220.5
P»K» 0—24— 16 42 65 27.75 7,200 258.0
P»K« 0— 16—24 36 79 25.20 7,256 260.9

For the production data of swards, the required “ F ” values at the 5% and 1% levels are 2.43 and 3.50. 
The observed “F ” value at 5%  level (19 to 1 odds) is 11.6. The difference required between treatment 
means at 5% level is 1,620 pounds of dry matter per acre. Compared to Guenette series, the Demers 
experimental site is not so level or uniform.

Significant differences between treat
ment yields were obtained only with 
the first two series of plots, these being 
from Guenette’s and Demers’ farms.

The soil at the Roberge (St-Jean 
Chrysostome) experimental site was 
previously used for a row crop (corn) 
where heavy applications of farmyard 
manure were made, leaving this soil in 
a relatively good state of fertility.

The University series of plots was 
sown on a clay loam, naturally high in 
fertility, especially in available potas
sium (see Table V III) . Our data on 
its available phosphorus show this soil 
to be apparently poor in this nutrient. 
But its pH is still rather low (5 .8 ) and 
its fixing capacities, being a soil much 
heavier than the other experimental 
sites, is presumably higher. It is well

T a b l e  V.— P r o d u c t io n  o f  S w a r d s  a n d  P e r c e n t a g e  G ro u n d  C o v ered  b y  C lo v e r s  
S o w n  in  t h e  S p r in g  o f  1950 , a s  A f f e c t e d  b y  t h e  A n n u a l  A p p l ic a t io n  o f  
D i f f e r e n t  R a t e s  o f  P h o s p h o r u s  a n d  P o ta s s iu m  F e r t i l i z e r s  o n  R o b e r g e ’s  F a r m

( S t . - J ea n  C h r y s o s t o m e )

Fertilizer treatment 
500 lbs. annually Percentage ground 

covered by clovers

Fall 1950

Production of swards— 1951

Treatment
symbol

N—PiO»— K jO 
formula

Lbs. D.M. 
per acre

Check taken 
as 100

Check 0— 0— 0 38 5,068 100.0
P»K* 0— 16— 0 30 5,108 100.8
p«K» 0— 0— 16 34 5,331 105.2
P«K* 0— 16— 8 37 5,605 110.6
P ‘K* 0— 8— 16 31 6,355 125.4
P»K* 0— 16— 16 34 5,959 117.6
P*K* 0—24— 16 38 5,970 117.8
P*K» 0— 16—24 34 5,894 116.3

The “ F ” test of the treatment mean yields is not significant on this series of plots at the 5%  level 
(P .< 0 .0 5 ). The nurse crop has been cut as fodder and discarded.
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T a b l e  V I .— P ro d u c tio n  o f  S w a r d s  an d  P e r c e n t a g e  G ro un d  C overed  b y  C l o v e r s  
S o w n  in  t h e  S p r in g  o f  1 9 5 0 , a s  A f f e c t e d  b y  t h e  A p p l ic a t io n  o f  D if f e r e n t  
K a t e s  o f  P h o s p h o r u s  an d  P o t a s s iu m  F e r t il iz e r s  on L a v a l  U n iv e r s it y  F a r m ,

Q u e b e c

Fertilizer treatment 
500 lbs. annually Percentage ground 

covered by clovers

Fall 1951

Production of swards— 1951

Treatment
symbol

N— PiO»—K jO 
formula

Lbs. D.M. 
per acre

Check taken 
as 100

Check 0— 0— 0 80 3,046 100.0
PJK° 0— 16—  0 81 2,880 94 .6
P°K3 0— 0— 16 81 2,889 94.9
PJK ‘ 0— 16— 8 85 3,419 112.3
P ‘K» 0— 8— 16 81 2,911 95 .6
P»K3 0— 16— 16 81 3,178 104.4
P»KS 0—24— 16 84 3,236 106.3
PJK> 0— 16—24 84 3,038 99 .8

The “ F ” test of the treatment mean yields is not significant at 5% level (P .< 0 .0 5 ) on this series of plots. 
The nurse crop of oats has been cut as fodder and is not included here in the yields which do represent 
only the two clippings of “grass.”

known that liming an acid soil in
creases the effectiveness or the avail
ability of the soil phosphorus and vice 
versa for acidifying a neutral soil. On 
this series there are no significant dif
ferences between the percentages of 
clovers on the different plots or between 
their herbage yields. But these data 
are those of the seeding year only and 
furthermore include only two cuttings 
of clover. On Demers’ and Guenette’s 
farms, there were however broad dif
ferences even at the end of their seed
ing year (Table V III) .

The treatment effects on the ladino 
swards of both Guenette’s and Demers’ 
series of plots have been very similar, 
from the herbage yield standpoint espe
cially. This similarity of increment in 
yields due to the different fertilizer 
treatments over the check plots is evi
dent from a comparison of the last 
column in Tables III and IV . On both 
of these soils the nutrient factor lim
iting the production on the check plots 
is firstly potassium and that by far 
above the phosphorus element. Both 
these soils are poor in available potas
sium (Table V III) .

If we now look at the increment in 
yields due to the P3K 2 and P-’K.8 treat

ments over the P 2K 2 treatment on both 
these soils, we think it would have 
been interesting to have another treat
ment such as P3K 3 in these trials. A 
better idea of the optimum fertilization 
of these soils for ladino culture would 
have been gained.

The clover establishment during the 
seeding year is illustrated also in 
Tables III, IV , V , and VI. It was 
normally successful with only the better 
treatments on Guenette’s and Demers’ 
sites, while it was particularly good and 
uniform on all the plots of the U ni
versity series and rather erratic on Ro
berge’s soil. In the second year, 1951, 
on Guenette’s and Demers’ plots, the 
percentages of clovers in the swards 
were in general increasing concur
rently with the herbage yields and ac
cording to treatments.

In Figures 1-4, some of these strik
ing differences or similarities in the 
clover proportions can be readily seen.

If we now look at the oat yields given 
in Tables III and IV  for Guenette’s and 
Demers’ farms we still find at both 
places a better response from potash 
fertilizer than from phosphorus; but 
on Demers’ series of plots, phosphorus 
appears to be relatively more important



T
a

bl
e 

V
II

.—
R

e
su

l
t

s 
fr

om
 

th
e 

A
n

a
l

y
si

s 
of

 
S

ev
er

a
l 

H
u

n
d

r
ed

s 
of

 
S

oi
l 

S
a

m
p

l
e

s 
A

n
a

ly
z

ed
 

in 
19

50
-1

95
1 

at
 t

h
e 

P
r

o
v

in
c

ia
l 

S
o

il
L

a
b

o
r

a
t

o
r

y
, 

S
t

e
-A

n
n

e
-d

e
-l

a
-P

o
c

a
t

ie
r

e
, 

G
r

o
u

pe
d

 
in

to
 

T
h

re
e 

C
l

a
ss

e
s 

of
 

A
v

a
il

a
bl

e 
P

o
ta

ss
iu

m
 

an
d 

P
h

o
sp

h
o

r
ic

 
A

ci
d 

C
o

n
t

e
n

t
s

.
T

h
es

e 
D

at
a 

A
re

 
G

iv
en

 
by

 
C

o
u

n
ty

 
an

d 
R

eg
io

n
 

an
d 

R
e

p
r

e
se

n
t

 
o

n
ly

 
a

 
P

ar
t 

of
 

A
ll

 
th

e 
A

n
a

l
y

se
s 

D
on

e 
on

 S
a

m
e 

P
o

in
t

s
. 

D
a

t
a

O
b

ta
in

ed
 

fr
om

 
th

e 
P

r
o

v
in

c
ia

l 
S

oi
l 

L
a

b
o

r
a

t
o

r
y

C5
a
UO
a
•prto
rtoo

o
£

crt
w

o

toa

ouort
oa
poLbfi
coo

srt
O

00

£  73
_  O OOOh h ^ h O h O h w O N 05 CO O  01 o  o  o 00Oi o r t pH pH

z* x <N b£
^3 H
O A

43p
05
r t
rt CO

JO 45
rt <n  .rt ^ H i O C ^ O O C O O » - H O O O O O <N lO <-H o  o  o  o CO O  05

<M  r t <N CO pH rt
n H  ^

4■n N
o
cC 0> i-0) 1- o
3
3 s a
rt I sa  05 NCO^OOCOHO^OCOOJHOO CO CO CO 00 05 l>* CO CO O 01lO U JCO H H ^H C I H W o S  rt CO H  i-H CO CO CO

CO rt
£  5

H  ^H CO pH

UtiO oIs- o
V a

o-C

rtrt&0t-O

W
o
rt

-2
‘3

CO

£  '■Ooo  g. 

A

O  . 3  
O  rt
f-H
I©lO

o
£)

P

CO
7^2 0 )

O /**)
CO

«PH £
O rt

CO

00 (M N  00 h  iO O <N

h  c o O i N O  CO co c*

lO O iO ' O <NCO

<MiO 05 <N CO or>.

c* 00

iO  00 CO

r>» co oo 05 co ooio »o *-h co io W N o»o 00 !>• *-H CO Ol pH 00
05

CO 00 S  H 
00 *0 CO ’-H N h ^ i o N h h O r>- N H  O 05 N CO o pH lO’t  H  M W Cl H iOCO

r t  ^  ^H pH
rrt

001 CO 05

rto
*3)o

3o
O

C5 rt ,
o

co rtO oC5 prt Oo

\<D
1-3
1 *2 ®£ rt ^ o o

d ® S ® *•
rt rt „
h u  S |

Ui s  g k tj d «  «  s  <5 C

O' °
S o c 35O .8

o
H

H
02
U

H
t>
Ox

rt

BcS
Ml

A £U rt *05 rt rt 
rto _ 

PQ H i

oc
CO

£>a>.

0 
H
1H

x
-sj
w
EG
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to the oat grain crop than to ladino 
culture, while on Guenette’s farm it 
takes a combination of both elements 
to produce a considerable increase in 
grain yield.

From these preliminary results on 
fertilizing ladino swards with different 
rates of phosphorus and potassium fer
tilizers, it can be concluded that some 
of our soils are really low in available 
potassium, and some others high; that 
some of our soils really need, at least 
for the satisfactory establishment and 
first seasons of ladino pastures, heavy 
applications of mineral fertilizer as 
rich in potash (if  not richer) as in 
phosphoric acid, if applied without 
farmyard manure; that some fertilizer 
grades of 0-1-1 ratio such as 0-14-14, 
0-16-16, preferably 0-20-20 for topdress
ing tall legumes and (5-10-10 for the 
seeding year, without manure) could 
thus be useful on some of our soils— 
now that ladino is spreading very 
rapidly in Quebec and apparently is 
here to stay.

In our trials, two soils have been 
found very responsive to generous pot
ash dosage. Whether similar results 
will be found on a good proportion of 
our light soils (loam and sand), it re
mains to be seen by extensive repetition 
of similar trials, though we know 
through the improvement of permanent 
pasture by topdressing with commercial 
fertilizers that quite a lot of our soils 
are responsive to a potash application. 
An important question is then: How 
much of our light soils will respond re
markably to liberal application of P 
and K on tall-growing legume stands?

To get a rough idea of the available 
phosphorus and potassium contents of 
Quebec soils and their relative poverty 
in these elements, we have grouped 
into three classes for both these ele
ments the analyses made on over 1,000 
soil samples at the Provincial Soil Lab
oratory, Ste-Anne-de-la-Pocatiere, and 
gathered from some 30 counties of 
the Province. These data will be 
found in Table VII and they form 
only a representative part of the analy

ses made in 1950 and 1951 on the same 
matter.

From these data, it would appear 
that quite a lot of our soils are poor 
to very poor in available potassium as 
well as in readily soluble phosphorus. 
This is particularly true for the Quebec 
counties forming the Eastern-Town- 
ships and Beauce regions (i.e., South
east Quebec) and neighboring the 
three states of Vermont, New Hamp
shire, and Maine where generous an
nual doses of potash and phosphoric 
acid fertilizers are recommended on 
ladino stands. It is also in that region 
that we find the important soil type, the 
Greensboro loam, where according to 
DeLong’s conclusion (9 ) the need of 
potassium is clearly indicated, espe
cially for promoting good legume 
stands. In Chambly County one finds 
mostly heavy soils and the soil analyses 
as a matter of fact reveal quite a dif
ferent picture; only a relatively small 
percentage of the soils analyzed appear 
in the “poor class” of available potas
sium (Table V II) . Of course, it 
would be necessary to supplement these 
rapid tests by field tests, but these data 
are nevertheless indicative of the gen
eral level of fertility of quite a lot of 
our soils. We can presume that some 
generous (annual, at least for potas
sium) doses of phosphatic and potassic 
fertilizers would be necessary in a good 
proportion of them to get a satisfac
tory growth and maintenance of our 
tall-growing forage legumes.

In Table V III, the levels of available 
phosphorus and potassium of four ex
perimental soils are given for each 
treatment on the four farms. At this 
stage of these trials and with only that 
small number of soils studied (7, 28) 
no discussion can be made of the rela
tion between these levels and the yields 
and quality of ladino swards. With 
two successive annual applications of 
500 pounds of 0-24-16, the soil reserve 
of available potassium has not been 
changed apparently on Demers’ farm, 
was raised just slightly on Guenette’s 
series, but still more in Roberge soil.
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This might be an indication of the fre
quent generous doses of potash needed 
in these two first soils to produce good 
ladino yields and keep the soil reserve 
above the optimum limiting growth 
level.

These preliminary results and those 
of other experiments conducted in this 
Province show the great importance of 
doing similar trials on a wide scale, 
not only with ladino swards but also 
on alfalfa stands or on all our tall-grow
ing forage legumes. Frequent failures 
to establish or maintain alfalfa stands 
in many districts of Quebec might be 
partially explained in a parsimonious 
application of phosphorus and especially 
of potash, all the other ordinary factors 
(liming, drainage, etc.) being favorable 
or having been improved adequately. 
W ith systematic use of topdressing fer
tilizers, one might be able to prolong 
the life-span of our perennial forage 
legumes at a high level of quality pro
duction and maybe also encourage con
siderable volunteering of red and alsike 
clovers (1 7 ).

Summ ary and Prelim inary 
Conclusions

1. In 1950, our fertilizer trials were 
revised so that the two following points 
could be studied: (a ) Effects of rates 
of phosphorus and potassium fertiliza
tions on ladino clover swards sown on 
different soils; (b ) the relation between 
yield and quality of ladino swards with 
levels of available phosphorus and po
tassium in the soils. This preliminary 
report deals with the first objective 
only.

2. Eight annual fertilizer treatments 
were tried on four different soils which 
were sown with similar ladino mix
tures in 1950 or 1951. These soils are 
classed as being a clay loam, a loamy 
sand, and two others as sandy loams. 
The treatments were replicated four 
times on plots 25' x 10/ in size.

3. Oat yields (on two soils), herbage 
production, and clover percentages were 
taken in 1950 and 1951. The available 
potassium and phosphorus in the soil

under the different treatments were 
analyzed for the four farms.

4. Tw o soils out of four were found 
to be very low in available potassium. 
This element of fertility was in these 
two cases by far above the available 
phosphorus as the limiting factor of 
the establishment and yield of ladino 
clover stand, and also to some extent of 
oat grain crop. A fertilizer formula 
such as 0-16-16 or 0-20-20 used liberally 
would appear, according to our pre
liminary results, to form the basis of 
an optimum fertilization, if no farm
yard manure is applied, for the satis
factory establishment and first seasons 
of ladino swards on some of our soils. 
On a clay loam soil, rich in available 
potassium, no response was obtained 
during the seeding year on the estab
lishment of ladino clover from an appli
cation of various rates of potash and 
phosphoric acid.

5. A good proportion of the thousand 
soil samples analyzed at the Provincial 
Soil Laboratory for their available po
tassium and phosphorus contents were 
found to be poor or very poor in both 
these elements, especially those samples 
gathered in the Appalachian Counties.

6 . These preliminary results, added 
to those of DeLong’s obtained on the 
Greensboro loam and those of the fed
eral experiment stations, show the 
great importance of conducting similar 
trials, including rates of phosphorus 
and potassium, and possibly frequencies 
of application, on a wide scale, not only 
with ladino swards but also on alfalfa 
stands or on any of our tall-growing 
forage legumes. Such experiments 
would show the possibility of prolong
ing the life-span of our hay crops at 
a high level of quality production, thus 
reducing the cost of herbage production 
and of dairy products.
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People and Grass . . .
( From page 26)

costly hobby while farming row crops, 
then he got into grassland farming. 
He now has more investment in his 
farming than in his machinery business. 
He planted 25 acres of fescue and white 
clover last fall, and says, “I will make 
more profit on that 25 acres this year 
than I made in all of the five previous 
years in row crops. I could plow up 
the grass after this year and still have 
a profit above the cost of establishing 
it.” However, Mr. Compton does not 
plan to plow up his grass; he is going 
to plant more. When asked why the 
change from row crops to grass, Mr. 
Compton said, “W e have found out this 
is a grass country and we’re working 
together to put it in grass.” While we 
were talking he patted a new farm trac
tor he was leaning against, and re
marked, “Of course there’s a little self
ish interest too; the more money there 
is around, the more of these I ’ll sell.” 

Nearly all cars traveling U. S. High
way 45 slow down and a good many 
stop one mile north of West Point at

the B. W . Norris farm. Mr. Norris has 
120 acres entirely covered in good green 
grass and legumes. He has tall fescue 
and ladino clover, tall fescue and wild 
winter peas, and rye grass and reseeding 
crimson clover. One 19-acre field was 
planted to Kentucky 31 fescue and 
ladino clover in 1950. Seeding rates 
were 20 pounds fescue and 3 pounds 
clover per acre. This planting received 
800 pounds 6-8-8 fertilizer per acre at 
time of seeding and 200 pounds nitrate 
of soda as topdressing when plants were 
up to a stand. In 1951 an application 
of 1,000 pounds 12-10-12 fertilizer was 
made. Another field of 17 acres re
ceived the same treatment but the clover 
did not come through. However, wild 
winter peas had been grown in this field 
and a good volunteer stand of peas has 
come in each fall.

Many visitors to this farm have asked 
Mr. Norris how he can afford to use so 
much fertilizer. His reply is, “I sell 
feed and I sell fertilizer. I have tried

Fig: .  2 .  T h i s  1 7 - a c r e  f i e ld  o f  K e n t u c k y  3 1  f e s c u e  a n d  w ild  w i n t e r  p e a s  l i a s  b e e n  c a r r y i n g :  a n  a\ e r a j j c  
o f  3 8  h e a d  o f  c a t t l e  s i n c e  N o v e m b e r  1 ,  1 * 1 5 1 .  P i c t u r e  m a d e  F e b r u a r y  ( i ,  l 4) . * - .
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it both ways. I have tried feeding my 
cattle out of the sack, or putting out 
fertilizers to grow grass to let them feed 
themselves. I have found from expe
rience that I can’t afford not to use 
enough fertilizer.”

In the last three years 17 farmers from 
other states who have bought land in 
Clay County have come to Johnny 
Moak, Soil Conservation Service tech

nician, and asked for assistance. These 
men have come from Tennessee, Indi
ana, Texas, Iowa, Illinois, Wisconsin, 
Minnesota, and Alabama. All of them 
have wanted help in planning for grass
land farming.

This is the pattern of the old “better 
mousetrap” story. Clay County, Mis
sissippi, is growing better grass, and a 
lot of people want to get in on it.

The Relation Between . . .

(From  page 24)

dairy cows cannot be considered as 
deficient in protein. Thus a change in 
protein content within this range may 
be reflected in a change in digestibility 
but not in production. Since rations 
are usually balanced for a given class 
of livestock within a range rather than 
at a fixed point, difference in chemical 
composition great enough to present a 
nutritional deficiency may be needed 
to result in a measurable difference in 
animal production. This concept of 
a balanced ration means that in a 
group of say five cows it is possible 
to have five different levels of protein 
(or any other constituent) required to 
provide the needed protein. Thus a 
difference of 5%  in the protein content 
of two feeds fed these cows may very 
well fail to show any difference in their 
milk production so long as neither 
cow experienced a protein deficiency.

Crampton (3 )  conducted feeding 
trials with non-ruminants (rabbits) to 
determine the relationship between the 
fractions isolated from forages by 
“proximate” analysis and weight gains. 
He was able to account for 86.3% of 
the variation in gains by the five frac
tions isolated. Of the 86.3% of the 
variations accounted for, some 35.6% 
were traceable to variations in protein 
content, 22 .6%  to ether extract, 22%  
to ash, 7.1%  to crude fiber, and 12.7% 
to nitrogen-free-extract.

Recent work at this Station has made 
possible a similar computation for dairy 
cows (rum inants). In Table I the 
“proximate” composition, dry matter 
intake, and 14-day persistency of milk 
production are listed for 11 different 
forages. These data were used to 
compute the correlations and regression 
shown in Table II. Two points are of 
particular interest: first, the frequent 
erroneous conclusions that may be 
drawn from simple correlations and 
regressions; and second, the apparent 
lack of a true significant relationship 
between the fractions isolated and the 
production of the cows. Using simple 
correlations, crude fiber appeared to 
have a significant effect in reducing the 
persistency of milk production. When 
crude fiber was considered in relation 
to the other fractions (partial regres
sion) rather than from a cause and 
effect standpoint, its effect was not only 
reduced but positive in nature.

Although none of the fractions were 
significantly related to the persistency 
of milk production (on the basis of 
partial regression), it is interesting to 
note that crude protein, crude fiber, 
and N .F.E. apparently exhibited com
parable effects. The data strongly 
suggest a deficiency of energy (or at 
least energy as a limiting factor) in the 
forages under study. The high diges
tibility of crude fiber frequently found
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T a b l e  I . — C h e m ic a l  C o m p o s it io n  o f  t h e  F o ra g es  a n d  t h e  C o rr ec ted  
P e r s is t e n c y  o f  M i l k  P ro d u ctio n

Forage
Crude
protein

Ether
extract

Crude
fiber N .F.E. Ash

Cor
rected

per
sistency*

Average daily 
intake of the 

forage dry 
matter**

% % or7 0 % % % lb.
Starr M illet......... 25.47 4.87 22.70 35.80 11.15 100.72 19.6
B. Top Millet. . . 17.46 4 .04 24.46 44.30 9 .74 81.12 15.3
Tift Sudan........... 18.94 4 .12 25.37 41 27 10.29 73.83 13.7
Bermuda.............. 12.58 2 .96 29.32 48.48 6 .75 68.82 12.6
Dallis..................... 15.03 2.59 32.88 42.43 7.07 77.02 14.4
Starr M illet......... 21.03 3.02 27.77 39.16 9 .02 71.55 13.2
Fescue................... 11.38 3 .92 25.97 50.35 8 .38 62.44 11.2
Fescue................... 14.83 3 .70 26.39 46.38 8 .70 87.96 16.8
Fescue................... 18.84 3 .50 23.43 45.43 8 .80 104.36 20.4
Fescue................... 21.50 3 .84 22.36 43.41 9 .00 87.96 16.8
B. Top Millet. . . 16.58 4 .04 22.38 49.76 7.24 112.57 22 2

Average................ 17.60 3 .69 25.73 44.24 8.74 84.39 16.0

*  14-day persistency of milk production corrected for forage intake. 
* *  Determined by the use of Chromic Oxide technique.

in such forages probably accounts for 
this positive relationship.

Finally, it must be admitted that at 
present we have no single measure 
which can be applied to a given sample 
of forage to determine its value in the 
production of meat, milk, or wool.

Great caution should be exercised in 
predicting the usefulness of a forage 
plant unless it has been adequately 
tried in controlled animal experiments.

L iteratu re C ited
1. Armstrong, D . G., H. Cook, and B. 

Thomas. The Lignin and Cellulose Con

T a b l e  I I . — C o r r e l a t io n s  B e t w e e n  P e r s is t e n c y  o f  M i l k  P ro d u ctio n  a n d  
F r a c t io n s  I so la ted  b y  “ P r o x im a t e  A n a l y s i s ”

Corrected persistency of milk production

Proximate principle Simple 
correlation 

coef. (r)

Regression
coef.

Partial 
regression 
coef. (b)

Multiple
correlations

Standard analysis:
Crude protein.....................
Ether extract......................
Crude fiber..................
N-free-extract..................................
Ash...................

+  459 
+  .424  
— .6 3 7 *  
-  .062  
+  .128

+  1 .7 8  
+  1 0 .4 7  

—3 .0 9  
—0 .2 2  
+  1 .5 4

+ 2 .7 6  
+ 0 .2 2  
+  1 . 19  
+ 2 . 6 1  
+ 0 . 5 2

ll2 = . 515 
R =  . 718

•Significant at the 5%  level of probability.
Note:

Simple correlation measures the simple relationship of milk persistency to each of the other variables. 
It  does not account for any interaction between fractions.
Partial Regression measures the change in milk persistency to be expected per unit change in a 
forage fraction with the influence of other fractions eliminated.
Multiple Correlation the squared R (.515) measures the percentage of the variation in milk per
sistency accounted for by the five forage fractions.
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Commercial Fertilizer . . .
(From  page 16)

tilizer and lime averaged about $20 per 
acre per year. The net returns over 
cost of fertilizer and lime ranged from 
$36 to $68 per acre.

4. The Livestock and Dairy Station 
in Washington Parish on its cut-over 
pine land had a net income from milk 
of $107.50 per acre on 136 days of 
winter pasture and $ 122.86 net per acre 
on 196 days of summer pasture. It is 
not known just how much of this net 
was due to fertilizer and lime, but it 
would have been at least 75 per cent.

Thus it is to be seen that as an in
vestment, the dividends on proper and 
adequate fertilization vary from about 
$2 to $10 for each $1 invested. The 
safest loan a farmer can make is a fer
tilizer loan, for there is no other in
vestment on the farm which promises 
more returns to the farmer or more se
curity for the lender. Present food, 
feed, and fiber production in Louisiana 
can be just about doubled if every farm
er carried out full research recommen
dations.

The real farm challenge of the fu
ture will be to use every acre to its 
maximum productive capacity. There’s 
no other way with the ever-increasing 
demand for food, feed, and fiber. To 
do this job, plant food is the most es
sential need. County Agricultural 
Agents have all the information neces
sary. Growers should see them about 
investing wisely in fertilizers and enjoy
ing larger profits from the land they 
till.

Fig . 2 .  Im proved  p astu re  on le f t  was fertiliz ed  
w ith 8 0 0  lb s . o f  6 -8 -8  p er acre  plus lim e. 
N ative p astu re  on rig h t was n o t fe rtiliz e d .

M ississippi D elta  so il.

Improved Pastures

1. The average of a 5-year test on thin 
cut-over pine land in West Louisiana 
gave 344 pounds of beef per acre due 
to use of fertilizer and lime.

2. On bluff soils in northeast Lou
isiana the 5-year average was 226 
pounds of beef per acre due to use of 
fertilizer and lime.

3. On prairie soils of southwest Lou
isiana the results were 351 pounds of 
beef per acre due to use of fertilizer and 
lime.

a. In each case the cost of the fer
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Wisconsin’s Sail Bank . . .

(From  page 22)

will be found highly profitable. The 
results of 323 acre-scale 10-10-10 pasture 
plots carried out in 1951 and 1952 in
dicate that this is true. The average 
acre yield calculated as dry matter for 
all of the 10-10-10 plots harvested was 
6,116 lbs. The unfertilized yielded 
2,874 lbs., or a gain of 3,242 lbs. This 
extra forage was equivalent to a 16% 
or 18% dairy feed which at $50 per ton 
would amount to $81.05. The cost of 
500 lbs. of 10-10-10 last spring was 
$18.50. Thus, there was an average net

profit of $63.55 over and above the cost 
of the fertilizer for all of the plots 
where yield data were taken.

Prices for farm produce are high. 
Fertilizer prices are comparatively low. 
Farmers have been asked for all out 
production of meat, milk, and food 
products. The liberal application of 
commercial fertilizers in 1953 can be 
expected to pay off with as great a re
turn per dollar invested as we have ever 
known.

Farm Budget Bothers . . .

(From  page 5)

pass over a certain share of the gross or 
the net farm income to the beginner. 
This start in the form of a simple wage, 
as to a hired man, plus a share of the 
returns, as with a renter, gives both 
parties to the deal a working plan that 
could lead to partnerships and leases— 
provided the beginner is thrifty and 
salts down some of his share of the in
come. Naturally there are also some 
arrangements made on addition of new 
stock and equipment, all calling for 
consultation with authorities who know 
all the ins and outs of proper farm 
financing.

We know of several families with 
numerous children who tried out the 
well-known father-and-son operating 
agreements with three or four of the 
sons in series. Each boy stayed long 
enough on the home-farm agreement 
basis to accumulate enough capital and 
managerial experience to launch his 
enterprises in a regular lease-and-pur- 
chase deal or an outright purchase loan 
from a bank or a landowner elsewhere.

The home farm and the agreement with 
dad were proving grounds for them to 
reach for heavier responsibility. Father- 
and-son deals have had the spotlight for 
a long time. Many of them have 
founded real dynasties of competent 
and successful farmers, one layer upon 
another. Some of them have turned 
sour, however, usually on the old 
human side of things— for which few 
bankers and farm-management special
ists can guarantee a sweet solution.

In the eyes of many wise bankers 
who know country finance well, it is 
often hard to tell exactly whether some 
farm operators suffer from want of suit
able, easy-term credit whenever they 
ask for it; or whether some of their 
dilemma is due to their own hard luck. 
That is, a farmer may turn out to be a 
poor manager or have bad judgment in 
feeding cattle or choosing rotations and 
cash crops. This accompanied by price 
slumps and the ever-present high cost 
of materials and farm facilities can put 
him in the doghouse as far as future
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sources of long-term credit go. The 
short-term credit afforded by the coop
erative units supervised by the govern
ment also have these same things to 
meet and right now their loans are 
being examined more carefully than 
usual under a cautious admonition from 
the Department of Agriculture.

EV EN  the best trained young farmer 
is open to error in some of his 

routine operations. A lot of keen old 
“checker players” in country places 
who never saw the inside of a college 
classroom can “hist” their “men” into 
the king-row along with the most skill
ful moves, and they possess a rare dis
cernment for both pitfalls and pre
miums. So we have to face the hard 
fact that money advanced as ample 
credit by no means insures the success 
of a given enterprise. And with the 
rigorous conditions that farmers face 
in the realm of hazards and uncertain
ties due to weather and pest and disease 
ravages, we conclude that a call for 
more credit may not be the way to 
salvation. As a matter of fact, it is 
probable that farmers as a class have 
about as wide and deep a reservoir of 
existing credit at their command as any 
other occupational segment here. But 
when it is improperly placed or eco
nomic backgrounds turn bad, the 
clamor is loud enough to obscure the 
truth.

Loaning capital credit for farms of 
inadequate size often makes it hard to 
provide a necessary margin to service 
the debt and save for the future. This 
very situation over a period of years 
accounts for the increase in the size of 
farms, often made up of smaller units 
that failed. Too liberal use of credit 
for beginners can work to their own dis
advantage. Aside from the direct 
burden to them and their need to keep 
absolutely healthy and alert to meet 
payments, a broad use of easy and extra 
ample credit bids up the whole farm 
field and adds to the capitalization 
figures that have already become menac
ing to the industry in some respects.

W e have enjoyed but little scientific 
research on ways and means to make 
farming a more remunerative occupa
tion in relation to the risk and experi
ence devoted to it. Certainly we have 
not had this benefit as compared to the 
advances in the purely productive parts 
of agriculture. It may be presumed 
that one reason for this is the variability 
of human judgment and the almost in
flexibility of countless costs and charges 
laid upon the doorstep of the young 
farmer from areas where he has not the 
slightest control. Taxes, insurance, and 
interest charges, and even the going 
wages asked by competent farm labor, 
are often beyond the farmer’s control 
in this complex inter-acting economy. 
Strikes and walkouts, shifts in materials, 
and all kinds of outside influences mess 
up the well-laid plans of the farmer to 
pay his debts and get square with the 
world.

A P R E D IC T E D  falling-off of the 
purchase abroad of some of our 

so-called “surplus” farm commodities 
can give the specialized wheat, cotton, 
and tobacco farmer and his like a pretty 
bad time of it— regardless of how be
nign and considerate his banker may 
be or how adept the farmer is in all 
the arts of husbandry. A sudden cur
tailment or dislocation of the supplies 
of steel, copper, aluminum, and other 
scarce facilities may throw him for 
another setback in his ambitious plans 
for progress and production. Verily, the 
days we were raised in back there were 
tame and easy times— for the farmer 
was not commercialized and blue
printed and the farm was not operated 
on such a tight and intricate schedule.

The tune they play for the 1953 farm 
business overture sings out that it is 
not a general drop in average farm 
prices received that bothers the bucolic 
planners. On the contrary, the steely 
eyes of the cautious creditors will be 
riveted directly on the management 
skills of the farm debtors as they 
struggle against production costs al
ready at an all-time high.
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Even if the government buoys up 
slightly sagging farm prices with pur
chase agreements, loans and subsidies, 
as well as diversion of the slow-moving 
surpluses here and there, the main limit
ing factor to a comfortable margin for 
the farmer still remains in his operating 
costs, both seen and unseen, and his 
own managerial flexibility. As a result, 
few are looking for a genuine old-style 
depression, but many are advocating a 
refresher course in tight-rein manage
ment for many young beginners who 
have never known anything but boom
time conditions.

W E  have spoken at some length 
about the problems that perplex 

the beginner seeking farm security in 
his youth. Too few realize that the 
farm oldster about to get himself a 
storm cellar in which to retire and 
watch television is also pondering over 
what little there is left of the maybe- 
years ahead. Not long ago the social 
security people made some house-to- 
house inquiries among farmers of W is
consin and Connecticut, asking them, 
among other things, if they favored 
adding farm operators to the legal list 
of self-employed persons to receive re
tirement benefits. The majority of 
those with frank opinions said that as 
things stand the farmer at retirement 
is not well enough heeled to withstand 
a long siege against the brutal forces of 
inflation and rising living expenses.

They believe that the self-employed 
farmer should be made a regular con
tributor and beneficiary of the federal 
social security system, like numerous 
professions in towns which are already 
covered. This is said in a purely repor- 
torial way, and not with an eye to in
fluencing legislation. But it shows that 
agriculture is none too secure at both 
ends— farms cost too much for begin
ners and savings are not sufficient for 
safe retirement.

It is against the grain of all born farm 
folks to be obliged to measure the suc
cess and satisfaction of agriculture with 
a business slide rule. In a financial way

under modern conditions such delib
erate niceties and reckonings are essen
tial. They can be carried on without 
clouding the vision of the farm family 
to the natural environment that has al
ways meant so much to country 
dwellers. But he who wants to live on 
beauty and sentiment amid the scenes 
and delights of rural life usually has to 
get completely clear of the commercial 
and competitive aspects and become a 
sort of Muir and Thoreau in his own 
right.

It still remains a fact that the city 
wage-earner and his folks must carry 
their financial worries in a murky 
sphere of smoke and a barren realm of 
bricks and concrete, while the country 
family has the location as well as the 
occupation to fight for— a double rea
son to exercise the best judgment and 
the safest precautions in financial 
planning.

CIT Y  people in recent years have 
begun to learn the facts of life in 

regard to the countryman. In earlier 
days these city families knew the 
farmers well by comparison. Then a 
wedge gradually formed and deepened 
even against the forces of better com
munication, and the clashes of classes 
were frequent. Today, we sense a 
swing backward again to a place where 
mutual experiences and burdens will be 
shared and out of it will grow, we trust, 
a belief that each segment of our society 
must gain strength and stability if the 
whole nation is to move in that direc
tion steadily.

Proper financing for the food and 
fiber producer is not merely a job for 
some farm lawmaker or managerial ex
pert to uphold and improve. It is 
deeply rooted and affects us all— maybe 
not right now so much as in the future. 
W e have a growing population to feed, 
no more good land to rely upon like the 
settlers did, and only 15 persons in every 
100 engaged in agriculture. Figuring 
out systems to maintain that minority 
in a solvent and stabilized economy is 
a topic pretty close to all of us.
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FREE LO A N  O F E D U C A T IO N A L  FILM S

T h e A m erican  P o tash  In s titu te  will be pleased to  loan to  ed u catio n al  
o rg an izatio n s, ag ricu ltu ral advisory grou p s, responsible fa rm  asso cia
tio n s, an d  m em b ers o f th e  fertilizer trad e  th e  m o tio n  p ictu res  listed  
below. T h is service is free excep t for shipping ch arg es.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From  Desert to Farm

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon.
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: National Film Board, Ottawa, Ontario, Canada.

IMPORTANT

R eq u ests should be m ad e well in advan ce and should include in fo rm a
tion  as to  group before w hich th e  film is to  be show n, d a te  o f  exhibition  
(a ltern ativ e  d ates if  possible), and period o f loan .

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

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

Circulars
T o m ato es (G e n e r a l)  B e tte r  C orn (M id w est)
A sparagus (G e n e r a l)  T h e  Cow and  H er P a stu re  (G e n e r a l)
V ine Crops (G e n e r a l)

Reprints
F -3 -4 0  W hen F e r tilis in g , C on sid er P la n t-fo o d  

C on ten t o f  Crops 
S -5 -4 0  W h at I t  th e  M atter w ith Y o n r S o il?  
Y -5 -4 3  V alu e  & L im ita tio n s  o f  M ethods o f 

D iagnosing P la n t N u trien t Needs 
A - l- 4 4  W h at's  in  T h a t  F e r ti l is e r  B ag ? 
Q Q -1 2 -4 4  L e a f A nalysis— A G uide to  B e tte r  

Crops
P -3 -4 5  B a lan ced  F e r tility  in  th e  O rch ard  
Z -5 -4 5  A lfa lfa — T h e  A risto cra t
0 0 - 8 - 4 5  P o tash  F e r tilis e rs  A re N eeded on 

M any M idw estern Farm s
Z Z -1 1 -4 5  F irs t  T h in g s  F irs t in  S o il F e r tility  
T -4 -4 6  P otash  Losses on the D airy  Farm  
Y -5 -4 6  L earn  H unger S ig n s o f  Crops
1-2 -4 7  F e r tilis e rs  and H um an H ealth
T  -4 -4 7  F e r ti l is e r  P ra c tic e s  fo r  P ro fita b le  

T o b a cco
A A -5-47  T h e  P otassiu m  C on ten t o f  Farm  

Crops
T T -1 1 -4 7  How D ifferen t P la n t N u trien ts  In 

fluence P la n t Grow th 
V V -1 1 -4 7  A re Y ou P a stu re  C o n scio u s?
R -4 -4 8  Needs o f  th e  C orn  Crop
X -6 -4 8  A pplying F e r tilis e rs  in S o lu tio n  
A A -6-48  T h e  C hem ical C om position  o f  A gri

c u ltu ra l P otash  S a lts  
G G -1 0 -4 8  S ta rre d  P la n ts  Show T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  Use o f  S o il  Sam p lin g  T u b es 
K K -1 0 -4 9  An A p p rored  Soyb ean  Program

fo r  N orth C arolina  
S S -1 2 -4 9  F e r tilis in g  V eg etab le  Crops 
F - l - 5 0  A S im p lified  F ie ld  T est fo r  D eter

m ining P otassiu m  in P la n t T issu e
1 -2 -5 0  B o ro n  fo r  A lfa lfa
K -3 -5 0  M etering Dry F e r tilis e rs  and S o il 

A m endm ents in to  Ir r is a tio n  System *
0 - 4 - 5 0  B ird s fo o t T re fo i l— A P ro m isin g  F o r 

age Crop
V -5 -5 0  P otassiu m  Cures C herry C url L eaf 
X -5 -5 0  F e r tilise rs  H elp M ake H um us 
B B -8 -5 0  T re n d s  In S o il M anagem ent o f 

P eaeh O rch ard s 
1 1 -1 1 -5 0  T re e  Sym ptom s and L ea f A nalyst* 

D eterm ine P otash  Needs 
A - l-5 1  S o il-testin g  R ed uces Guessw ork
1-2 -5 1  S o il T re a tm e n t Im p roves Soybeans 
K -3 -5 1  In creasin g  C otton  Y ield s In North

C arolin a
M -3-51  A L ook at A lfa lfa  P ro d u ctio n  In 

th e  N ortheast
0 - 4 - 5 1  M ore C orn at No E x tra  Cost 
P -4 -5 1  T h irty  T o n s o f  T o m ato es p er A cre

S -5 -5 1  T h e  D ev elop m ent o f  th e  A m erican  
P o tash  Ind u stry  

W -6 -5 1  D oes P o tash  F e r ti l is e r  R ed u ce P ro 
te in  C on ten t o f  A lfa lfa ?

X -8 -5 1  O rch ard  F e r tilis a t io n  G round and 
F o liag e

B B -1 0 -5 1  H ealth y  P la n ts  M ust B e  W ell N our
ished

C C -1 0 -5 1  P ro d u cin g  S m a ll G rain  M ore Effi
c ien tly

D D -1 0 -5 1  F e r ti l is e rs  fo r  V eg eta b le  C rops, 
R ates, P la cem en t, and R atio s 

E E -1 0 -5 1  R o ta tio n  F e r tilis a tio n  
G G -1 1 -5 1  F e r ti l is e r  R eco m m en d atio n s Based 

on S o il T ests
1 1 -1 2 -5 1  P a stu re  Im p ro v em en t W ith  1 0 -1 0 -  

1 0  F e r ti l is e r  
J J - 1 2 - 5 1  S o il F e r tility  and P astu res 
K K -1 2 -5 1  P otassiu m  in A nim al N u trition  
A - l- 5 2  R esea rch  P o in ts  th e  W ay to  H igher 

Levels o f  P ean u t P ro d u ctio n  
C -2 -5 2  P o ta sh  Needs M ove W est 
D -2 -5 2  B o ro n  fo r  F o ra g e  Crops 
E -2 -5 2  L ad ino  C lo v er— Its  M ineral R e q u ire 

m ents &  C h em ical C om p osition  
G -3 -5 2  A lab am a's  E xp erien ce  W ith A lfa lfa  
H -3 -5 2  T h e  R e la tiv e  M erits o f  In o rg a n ic  & 

O rg an ic  S o u rces  o f  P la n t N u trients 
J - 3 - 5 2  In v en to ry in g  S o il Im p rov em ent 
K -3 -5 2  P astu res  P ay  P ro fits  in  L o u isian a  
L -4 -5 2  E fficien t Use o f  F e r ti l is e r  in the  

S o u th ern  R egion  
M -4 -5 2  T h e  In o rg a n ic  S id e  o f  L ife  
N -4 -5 2  Use o f  a S o il T est Sum m ary in 

A gron om ic P ro g ram s
0 - 4 - 5 2  T o m ato  P ro d u ctio n  fo r  the C anning 

Ind u stry
P -4 -5 2  So y b ean s Need F e r ti l is e r  on Many 

A rkan sas R ice  Farm s 
Q -5 -5 2  P o tassiu m -n itro g en  B a la n ce  fo r  High 

C orn Y'ields 
R -5 -5 2  W hy P la n ts  D iffer in F e r ti l is e r  Need 

and M ineral C om p osition  
S -6 -5 2  B e tte r  P o ta to  Y ield s in W estern 

M aryland
T -8 -5 2  F e r tilis e rs  Used in  1 9 5 1  by New Y ork 

T o m ato  G row ers 
U -8 -5 2  M ore and B e tte r  P ro te in s  M ake B e t

te r  Food and Feed 
V -8 -5 2  Grow ing B e tte r  T u rn ip s  
W -8 -5 2  M agnesium  and P otassiu m  N utrition  

fo r  Sw eet P o ta to es  in the  C oastal 
P la in

X -1 0 -5 2  T h e  M ineral U p take by th e  Sw eet 
P o ta to

TIIE AMERICAN POTASH INSTITUTE 
1102  16TH  S T R E E T , N. W . WASHINGTON 6 , D. C.



56 B e t t e r  C r o ps  W it h  P l a n t  F ood

s
J l ** d ^ tm r . 

W M m d e J
Teacher: “Johnnie, what does f-e-e-t 

spell?”
Johnny: “I don’t know.”
Teacher: “Well, I will try to help 

you. What is it that a cow has four 
of and I have only two?”

Johnny’s answer could have been cor
rect, but he stayed after school just the 
same.

*  *  *

The Chief Yeoman, a new man at 
his heels, stepped up to the big battle 
wagon’s Skipper and saluted smartly.

“Sir,” he announced, “I thought the 
captain would like to know about this 
new inductee we’ve just drawn from 
boot camp. He’s Elmer Q. Puddintop, 
author of the book, ‘Our Navy Is Run
by Half-Wits.’ ”

*  #  *

She wanted to impress the Holly
wood magnate with whom she sat at 
dinner, and remarked, gushingly: “I 
love Keats.”

“Dot’s fine,” he replied. “I ’m always 
glad to meet a young lady vot lofs 
children.”

*  *  *

A druggist met an old customer on 
the street and asked, “Well, Tom , did 
that mudpack I suggested improve 
your wife’s appearance?”

“It did for a couple of days,” replied 
Tom mournfully, “but then it wore 
off.”

*  *  *

Doctor: “The pain in your right leg 
may be due to old age.”

Aged Patient: “Rot. Old age,
nuthin’. T ’other leg, he’s the same age 
and he’s all right.”

Two men were sitting in a discussion 
group in an Army camp and the con
versation somehow drifted to the topic 
of reincarnation. A certain private, a 
firm believer in the subject, was giving 
his views to the most disliked sergeant 
in the camp.

“Yes,” he said, “when we die we 
always return as something or someone 
else.”

“Rubbish,” snapped the sergeant, “do 
you mean to say that if I died I might 
come back as a worm?”

“Not a hope,” interjected one of the 
men, seizing an opportunity. “You’re 
never the same thing twice!”

The dignified old lady, a pillar of the 
congregation, shook hands with the 
pastor after services. “Wonderful ser
mon!” she exclaimed. “Everything you 
said applies to somebody or other I 
know.”

# # *

Father: “Well, son, did you kiss your 
bride?”

Jerk: “No, dad, but I believe she’d 
let me.”

*  *  *

A complacent golfer teed his ball, 
looked away to the next green and de
clared: “That’s good for one long drive 
and a putt.”

He swung the driver, tore up the 
sod, and managed to move the ball a 
few feet off the tee.

Stepping forward, the diplomatic 
caddy handed him the putter and sug
gested, “Now for one hell of a putt.”



restores lost boron to soil

• Agricultural authorities agree that boron is an essential 
plant food just as are nitrogen, potash and others. A boron  
deficiency in soil causes dwindling crops and puny plants . . .  but 
borax restores lost boron. Users of our fertilizer borates* report 
increased yields of alfalfa, pasture crops and many vegetable, 
field and fruit crops, plus greatly improved quality.

j j S  FERTILIZER BORATE (iequiva lent to approxim ately 93% borax) and 

FERTILIZER BORATE—HIGH GRADE (eq u iva len t to approxim ately 121%  
borax) offer you low-cost, econom ical sources of boron . . .  in 
fine mesh for addition to mixed fertilizer, or coarse mesh for 
direct application where required. County Agents or State 
Experimental Stations should be consulted for detailed 
recom mendations. Write today for literature and quotations.

AIANUE AC E U P E t S  O f  FA M O U S "2 0  MULE TEAM PACKAGE P P O O U C F S

A G R I C U L T U R A L  O F M C I S

• P.O. Box 229 
East Alton, Illinois

• 1st Nat’l Bank Bldg. 
Auburn, Alabama

PACIFIC COAST BORAX CO.
D I V I S I O N  O F . B O R A X  C O N S O L I D A T E D .  L IM IT E D

1 0 0  PARK AVENUE  
NEW YORK 17, N.Y.

2 2 9 5  LUMBER STREET  
CH IC A G O  16, ILL IN O IS

6 3 0  S H A T T O  P L A C E  
LOS ANGELES 3, CALIF.



partial aerial view of 
Naugatuck Chemical 
test fields and lab at 
Bethany, Connecticut

MercS vi/her© sales are sown I
Here's where Naugatuck chemicals begin —where 
Sp ergo n ®. P h ygon® and A ram ite* first  showed 
signs of becoming the nationally famous products 
they are today.

H e re ’s w here N a u g a tu ck  C h e m ica l's  seed 
protectants, spray fungicides and insecticides of 
tomorrow must meet the tests of effectiveness,

economy, plus ease and safety of use.
Yes, and here's where sales are sown! When the 

benefits of the Naugatuck chemicals developed 
here eventually reach the grower, they also reach 
the supplier and distributor in the form of new sales 
and new profits.

•U.S. Pat. No. 2,529,494 ^

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y .
Naugatuck Chemical Division, Naugatuck, Conn. 

producers of seed protectants, fungicides, miticides, insecticides; 
Spergon, Phygon, Aramite, Synklor J
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CH
T R O N A - E S T O N  

E M I C A L S  I NC L UDE :
T R O N A - BRAND  

Lithium  C hem icals  
M uriate of Potash chem ical 
and a gricu ltu ra l grad es) 
Sulphate  of Potash  
Potassium  Pentaborate  
S a lt C a ke
Desiccated Sodium  Sulphate  
Soda Ash
Sodium  Pentaborate  

THREE ELEPHANT BRAND*  
B orax, Technical [coarse and  
fine granular-pow dered  
Boric A cid ,Technical and U.S.P. 
P Y R O B O R ' Dehydrated  
B o rax, Technical [coarse and  
fine g ran ular)
Pentahydrate Borax [refined. 
TR O N A B O R* Pentahydrate  
Borax [crude)

ESTON BRAND  
A LK R O N *  [parathion  
form ulations  
BROM OFUM E* [soil 
fum igants)
ESTO M ITE’  (residual type  
m iticide)
ESTO N A T E*  (D DT dust 
concentrates and  
em ulsifiable  solutions) 
ESTO N O X *  (toxaphene  
form ulations)
O rg a n ic  brom ides  
TETR O N * 'Tetraethyl 
pyrophosphate form ulations) 
TU M BLEAP1 defo liants) 
TU M B LE-W EED 1 herbicides) 
*T red e  Merle R eg istered  
t Trade Merle Am ericen  
Potesh  4- C hem icel Corp.

Nett? Light
ON OLD SUBJECTS...
Agriculture and Industry are as old as 
written history; old subjects, it is true, but 
through the years chemistry has altered 
esta b lish e d  form u las and ra d ic a lly  
changed the accepted methods of both.

American Potash & Chemical Corpora
tion has. since its earliest beginnings, sup
plied basic chemicals for both industry 
and agriculture. It now adds to these the 
Eston brand of fumigants, insecticides, 
herbicides, defoliants and refrigerants. 
Thus American Potash broadens its line 
of agricultural and industrial chemicals. 
It will continue to do so as other Trona, 
Three Elephant, and Eston brand products 
follow to meet customer requirements and 
market demands.

Keep an eye on American Potash.

P R O V E D  C H E M I C A L S  
A N D  A G R I C U L T U R E

F OR  I N D U S T R Y

American Potash Chemical Corporatioii
Offices • 3030 West Sixth Street, Los Angeles 54, Calif., 122 East 42nd St., New York 17, N. Y.

• E S T O N  C H E M I C A L S  D I V I S I O N ,  3100 East 26th Street, Los Angeles 23, Calif. 
Plants • Trona and Los Angeles, California
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The backgrounti for .
Information's Harvest

IN  our widespread rural observance of fifty years of service in farm  
demonstration work, we are in reality reaping the harvest of a prac

tical, down-to-earth reform and perfection of all the methods of in
formation. There has been more advancement in agriculture during 
the era between the turn of the century and the present than this 
nation’s farmers saw or their ancestors realized in the entire span of 
time since country dwellers emerged from  serfdom in the Middle Ages.

When fellows of my generation went 
to public schools and colleges between 
1900 and 1910 nobody ever thought of 
holding classes in farm improvement. 
The roads were poor; the soils begin
ning to falter in their fertility; the boys 
were looking vainly toward the cities 
for security and wealth they could not 
find on farms; and their sisters faced 
rather narrow and unpromising out
looks and opportunities to achieve that 
goal of gracious homemaking that 
every young woman treasures as her 
heart’s desire.

I think at that period at least three 
things retarded us from the progress we

enjoy today. For one thing, we lived 
when there was yet a little “new land” 
to be had for the homesteading:, and 
those who grew poor and stagnant and 
restive on local farmsteads merely 
sought the golden west as the solution 
of their problem. For another thing, 
education had not yet cleared the 
hurdle of bookish dullness and slavish 
precedent. Our schools did not see the 
need for manual and physical lessons 
to make those mathematical problems 
come to life. Few, if any, classes in 
home economics (domestic science) or 
shop practice were found to inculcate 
that zeal for achievement with the

j
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hands which enriches and balances the 
fruits of the mind. And finally, such 
science as we had had been so absorbed 
in the marvelous revolutionary dis
coveries of the Edison age on a broad 
front that the benefits it might do for 
soils, crops, and domestic animals re
mained to be explored.

We cannot look back there to 1903 
and say that we were ignorant and 
complacent and unaware of our duties 
and responsibilities. All that ailed us 
was lack of imagination to apply to 
farming and rural life some of the 
science and the teaching that had been 
so successful in making America the 
Mecca for immigrants and the scene 
of the world’s greatest industrial in
ventions. Thus the stage was set and 
the curtain was ready to rise on the 
first fifty years of the twin actors—  
“Find-How” and “Tell-How.”

W H IL E  most of the current observ
ances center on the introduction 

of farm demonstration work to the 
Gulf States and Texas by Dr. Seaman 
A. Knapp of the U. S. Department of 
Agriculture’s Bureau of Plant Industry, 
it is important to remember that similar 
pioneer reforms in research and infor
mation were going on in several key 
states where agriculture was awakening 
and shaking off its lethargy.

Because Dr. Knapp was so promi
nent and had so many warm admirers 
and followers, the channel of progress 
then emerging as a tiny rivulet under 
his watchful eye becomes the main 
stream on which we trace the course of 
rural education that is now a torrential 
flood— which sometimes even overflows 
its banks. Like the skeptic who 
sneered at the steam engine and said 
“You’ll never start her,” we also bow 
in resignation as he did later, exclaim
ing “You’ll never stop her!”

Seaman A. Knapp was born in the 
Adirondack Mountains of New York 
in December 1833. His folks had 
moved in and settled there before the 
Revolution. His grandfather was a 
rural doctor of the old school. After

the usual district school training, young 
Knapp entered an academy at Poult- 
ney, Vermont. Here he met the 
woman he married in 1856. It was in 
that year he graduated with honors 
from Union College at Schenectady.

Upon their marriage the young 
couple started teaching at Fort Edward 
Institute. The two of them received 
$300 a year with board for their knowl
edge of Latin, Greek, and art. With 
savings from his wages and a little 
share in the Institute, the young Phi 
Beta Kappa professor bought an old 
academy at Troy and made it into the 
Ripley Female College. He was well 
on the road to prosperity here when an 
accident on the baseball field put him 
at a great physical disadvantage until 
the early seventies, when he recovered 
and was again able to walk freely.

W e next see the young folks settled 
in a Methodist parsonage in Vinton, 
Iowa, thence to be supervisor of the 
Iowa College for the Blind which he 
made solvent and where he added a 
musical conservatory to boot. There
upon he blazed himself a new trail, one 
that culminated in his agricultural 
leadership. He bought and operated a 
diversified farm near Vinton, Iowa. He 
meanwhile found time to do a little 
writing and editing for the Western 
Stock Journal and Farmer. Thanks to 
his acquaintance with the big guns in 
agriculture of those days— like Tama 
Jim Wilson and Uncle Henry Wallace 
— Dr. Knapp occupied the first chair 
of agriculture at Iowa State College 
and graduated its first class in 1883, at 
the age of 50 years. The next year he 
became president of the institution and 
thereupon received a promising offer 
from the South. They wanted a man 
with experience in farm leadership to 
head up the extension work for the 
Rice Growers Association. Dr. Knapp 
introduced rice culture in Texas and 
Arkansas. This soon led to his ap
pointment as a plant explorer and 
foreign agricultural scout for the 
Bureau of Plant Industry.

The boll-vveevil threat faced the
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South. Secretary Wilson handed the 
tough task of educating plantation 
owners on rotations and practices that 
might help to check the weevil to Dr. 
Knapp and associates. He got some 
early encouragement and financial aid 
from Rockefeller’s General Education 
Board and the Texas Midland Rail
road. In January 1903 Dr. Knapp and 
several local farmers and businessmen 
met at Terrell, Texas, and drew up a

cooperative agreement to establish a 
demonstration farm. The local people 
were entrusted with all of the financial 
guarantees and were expected to find 
the right farm. If any profits might 
accrue, the farm operator was to get 
the benefit in lieu of rent and labor. 
Not a penny of Federal government 
money was spent. The farm chosen 
was owned by Walter C. Porter. The 
idea was to devote 70 acres to the 
demonstrations.

This acreage was about equally di
vided between cotton and corn. Half 
of it was farmed in the customary ways 
and half by the newer methods— better 
varieties, balanced fertilizers, and spe
cial planting and cultivation. At the 
close of the year’s records it was found 
that Mr. Porter had netted about $700 
greater profit from the area managed 
in modern style than on the acreage 
treated in ordinary ways. Thus there 
was no drain on the purse which the 
committee had collected to repay Mr. 
Porter in case of financial loss. Bear 
in mind that this committee was com
posed of neighbors, and you know what 
that means when a farmer is out to 
perform miracles or introduce new

methods.
This and succeeding ventures with 

demonstration plots and farms soon 
gave Dr. Knapp the informal title of 
“Schoolmaster of American Agricul
ture.” He branched out beyond the 
land demonstration feature. He helped 
organize and promote boys’ corn clubs 
and girls’ canning clubs. Some of the 
present-day leaders in state colleges of 
agriculture as well as the U. S. Depart
ment of Agriculture were members of 
those first clubs. Thus in a broad way 
Dr. Knapp is the forerunner and John 
the Baptist for the 4-H clubs as we 
know them today. He died at Wash
ington, D. C., in April 1911 at the age 
of 78 years. Those who cross the 
eastern ramp that connects the two 
agricultural buildings in Washington, 
D. C., are reminded of the early era 
of “find-how” and “tell-how” by the 
oil portrait of Dr. Knapp on the cor
ridor wall.

PERH A PS some day we shall start 
a portrait hall of fame for other 

subsequent leaders and founders of 
agricultural information and extension 
education. No better place than along
side of the Knapp portrait could be 
found to display the faces of those men 
and women who have since contributed 
nobly to the work Dr. Knapp en
visioned. A committee of authorities 
could be named whose duty it would 
be to study all the recommendations 
received for such nominations and pick 
the ones to be thus distinguished and 
immortalized.

Along the other, or western arch, 
causeway that connects the agricultural 
buildings, where the portrait of Secre
tary Wilson hangs, it would be equally 
worth while to install a similar eallervo  J

of the portraits of eminent research 
scientists in agriculture and animal hus
bandry whose outstanding work made 
possible the “find-how” that precedes 
the “tell-how.”

For there is always grave danger of 
overdoing one instance, one program, 

( T urn to page 51)
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In the second aftermath growth the 
grass yields on the plots treated with 
potash alone or with a nitrogen-potash 
mixture were similar. However, there 
was about twice as much clover in the 
sod in plots treated with potash as com
pared with plots treated with nitrogen 
and potash.

By referring to Fig. 3, it can be seen 
that the grasses were much higher in 
potassium content than the legumes 
and the weeds were higher in potash 
than the grasses. Ladino clover was 
critically low in potash, .72%  as com
pared with 1.70% for grasses in the 
silage harvest.

CUTTING 1948 FIRST SECOND THIRD
Fertilized in June 1947 Fertilized Alter the 1948 Siloge Cut

F ig . 3 .  T h e  p ercen tag e  p otash  (K z O ) co n ten t 
o f  lad in o  c lo v e r , grasses, and w eeds w hen grown 
to g eth er on a sod . T h e  resu lts  are  averages fo r  

a ll p otash  and n itro g en  trea tm en ts .

It is known that grasses such as tim
othy, quack, and bluegrass grow at 
lower temperatures than ladino clover. 
For this reason the grasses start grow
ing earlier in the spring than ladino 
clover. Since this soil was very low in 
available potash, the early growing 
grasses apparently absorbed most of 
the available potash, thus explaining 
the small amount of potash absorbed by 
the ladino clover in the spring.

Potash or the nitrogen-potash mixture 
applied after the silage cut in the spring 
increased the amount of summer feed. 
Nitrogen increased the grass produc
tion and potash the clover production.

Potash fertilizer also increased the 
amount of potassium in both the clover 
and grass during the summer. The 
grasses were much higher in potassium 
content than the clover for each harvest 
shown in Fig. 3. Weeds, analyzed in 
one harvest, were higher in potash than 
the grasses.

Fertilized in June 1947 Fertilized After the 1948 Siloge Cut

F ig . 4 .  P o tash  ( K 2O ) in  the harvested  herbage 
o f  a grass-lad in o  c lo v er sod trea ted  w ith n itro 
gen and p otash  fe rtiliz e rs . (S e e  F igs. 2  and 3  
fo r  dry m a tte r  y ields and potash  ( K 2 O ) con ten t 
o f  p la n ts .)  (N  =  5 0  pounds n itro g en  p er acre  
and K  — 5 0  pounds o f  potash  ( K 2O ) p er a c r e .)

The amount of potash removed 
separately by grasses and ladino clover 
for each harvest in 1948 is given in 
Fig. 4. For the nitrogen-potash treat
ments, the herbage cut for silage had 
26 pounds of potash (K 20 )  on an acre 
basis. Of this 26 pounds the ladino 
clover growing with the grass absorbed 
only 0.9 pound per acre. This high 
absorption by the grass is attributed to 
the high KoO content in the grass and 
the large amount of grass in the clover- 
grass mixture, see Figs. 2 and 3. Look
ing at Fig. 4 again, the herbage treated 
with 50 pounds and 100 pounds of 
K 20  during the previous year removed 
34 and 44 pounds of K aO per acre, 
respectively. Here again the grasses 
had absorbed most of the potash.

The nitrogen and potash fertilizer 
mixtures applied after the silage har
vest in 1948 stimulated the grass and 
clover growth. Fig. 2 shows that with 
nitrogen fertilization the herbage was 
two-thirds grass. In the absence of 
nitrogen (potash alone) the mixture 
was made up of about two-thirds clover.
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Because of the grassy sod in the nitro- 
gen-potash treatment and the high 
potash absorption by grasses, the mowed 
herbage removed 28 pounds of KoO 
in the first aftermath harvest. Of 
this 28 pounds the grass removed 21.3 
pounds. This left 22 pounds of the 
potash applied in the fertilizer for the 
second aftermath harvest. However, 
the clover in the grass-clover mixture 
treated with nitrogen and potash de
creased even though the grass yield in 
the mixture of the second aftermath 
was low (see Fig. 2 ). The grass stubble 
and roots as stimulated by nitrogen ap
parently absorbed most of the available 
fertilizer potash. At any rate, in the 
second aftermath the clover in the grass- 
clover mixture as well as the total yield 
of herbage for the potash treatments 
was higher than for the combined nitro- 
gen-potash treatment.

Since grasses absorb more potash 
than ladino clover and because nitro
gen fertilizers stimulate grasses, a criti
cally low potash supply for ladino 
clover was created in this soil low in 
potassium. It may be stated that the 
grasses and clovers compete for potas
sium and in this respect grasses are 
aggressive toward clover. Grasses are 
“piggish” since they absorb much more 
potassium than they need for normal 
growth. For normal growth the grasses 
have a lower potash requirement than 
ladino clover, yet grasses absorb more 
potash than ladino clover when the two 
are grown in a mixture.

Experim ent II
Since nitrogen fertilizer with light 

rates of potash reduced the stand and 
growth of ladino clover, a study was 
made on the possibility of maintaining 
ladino clover in a sod by applying 
plenty of potash. To do this a second 
experiment was put out on an adjacent 
area of the same sod. Three rates of 
nitrogen fertilizer (0, 50, and 100 
pounds of N per acre) were applied 
with each of three rates of potash ( 0 , 
75, and 150 pounds per acre). Uni
form phosphate applications were made 
to all plots.

6000

3000

2000

1000

GRASSES IN MIXTURE

LADINO CLOVER IN 
MIXTURE

I a
N G N 50 N-100 

K O —NONE
N-0 N 50 N-100 N-0 N 50 N-100

K.O —75 POUNDS K 0 — 150 POUNDS

F ig . 5 .  An estab lish ed  m eadow m ix tu re  (la d in o  
c lo v e r, tim o th y , b lu egrass, and q u a ck g ra ss) was 
trea ted  u n ifo rm ly  with phosp horu s and w ith 
d ifferen t n itro g en  and p otash  fe r t iliz e rs . T he 
yields and am ou nts o f  grasses and c lo v er in  the 
m ix tu re  w ere changed  by  fe r t iliz a tio n . (N  =  
n itro g en  and K 2O =  p otash  given in pounds 

p er a c r e .)

For this experiment, the yields for 
1948 are given in Fig. 5. As more 
nitrogen fertilizer was applied, the 
yield of mixed herbage was increased. 
Nitrogen fertilizer gave the largest in
creases in growth in plots without pot
ash where the clover in the sod was 
poorest. However, the highest yield 
per acre was made possible with the 
combination of high nitrogen and pot
ash treatments. Considering each of 
the three nitrogen fertilizer treatments 
separately, the total yield and clover 
yield were increased as more potash 
was added. With heavy nitrogen fer
tilizer there was more clover in the sod 
as more potash was added. For ex
ample, with 100 pounds of nitrogen 
fertilizer the yields of ladino clover 
were: with no potash— 110 pounds; 
with 75 pounds of potash— 864 pounds; 
and with 150 pounds of potash— 1,227 
pounds of clover. The adding of pot
ash to plots liberally fertilized with 
nitrogen made grasses less aggressive 
toward clover because the clover was 
less starved for potash.

The reason for this effect of nitrogen 
and potash fertilization on the clover 
growth is again related to potassium
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T a b l e  I I . — L a d in o  C lo ver  A b so r bed  
L e s s  P o t a s h  T h a n  G r a s s e s  and  
W e e d s  W h e n  t h e  T h r e e  S p e c ie s  
W e r e  G r o w n  T o g e t h e r . P o t a s h  an d  
N itr o g en  F e r t il iz a t io n  I n f l u e n c e d  
K  A b s o r p t io n .

Fertilizer 
lbs. per acre

Potash (K20 ) content

Ladino
clover Grasses Weeds

K20 —none* .96 1.96 2 16
K20 — 75 lbs.* 1.80 2.78 3 .10
K20 — 150 lb s* 2.47 3 .18 3 .99
N—none** 1.88 2.82 3 .29
N—50 lbs.** 1.70 2 .60 3.02
N— 100 lbs.** 1.64 2.51 2.93

* Averages for all three nitrogen rates. 
**  Averages for all three potash rates.

absorption (see Table I I ) . As more 
potash was added, potassium absorp
tion by the plants was increased. For 
any one rate of potash fertilization, the 
grasses were higher in potash than the 
ladino clover and weeds were higher 
than the grasses. The treatment and 
potash absorbed were: without apply
ing potash— ladino clover .96%  KoO, 
grasses 1.96% K 20 ,  and weeds 2.16%  
KoO; with 150 pounds of KoO per 
acre— ladino clover 2.47%  K .O, grasses 
3.18%  KoO, and weeds 3.99%  KoO. 
As more nitrogen fertilizer was added, 
the potash content of the plants became 
less. The potash content of ladino 
clover was: with no nitrogen 1.88% , 
50 pounds nitrogen 1.70% , and 100 
pounds nitrogen 1.64% KoO. This 
again shows that the stimulated yields 
of grasses and weeds due to nitrogen 
fertilization along with their high ab
sorption of potash left a lower supply 
of potash in the soil for the ladino 
clover.

The clover growth was not as good 
with high as with low applications of 
nitrogen fertilization, even though 
heavy applications of potash were used. 
It is quite possible that the highest 
rates of potash were not high enough 
to maintain clover when nitrogen was

used. But the aggressive nature of 
grasses toward clover should not be 
attributed to the competition of potas
sium alone. Factors other than com
petition for potassium among grasses 
and legumes are important.

Pasture Management

Stands of low-growing clovers like 
ladino and white clover are often lost 
in sods because the tall and erect grass 
growth shades out the clover. Grazing 
to remove grasses improves the light at 
the level where clover is growing. This 
method of grazing usually improves 
the amount of clover in the sod. Spring 
management is especially important in 
maintaining clover. The northern 
grasses grow earlier in the spring than 
ladino clover, thus early spring grazing 
to set back the grasses helps maintain 
clover.

Nitrogen topdressing improves the 
early spring and summer growth of 
sods. When nitrogen is used in the 
spring it is especially important to graze 
early to reduce the aggressiveness of 
grasses. With summer nitrogen appli
cations, which will become more popu
lar because nitrogen improves the sum
mer feed supply, the grasses are not 
as competitive as in the spring.

Ladino clover is more apt to be in
jured by low and high temperatures 
and drought than grasses in the same 
sod. The shoot and root buds of ladino 
clover located on the surface runners 
are easily damaged by dry and hot 
weather under closely grazed condi
tions. In the absence of snow cover, 
these buds may be killed by low tem
peratures. Diseases and insects gen
erally injure the stand and growth of 
legumes more than the stand of grasses.

Better and more information is 
needed to understand why meadows 
and pastures shift to a grassy or a 
leguminous sod. In this story we have 
shown that grasses and weeds are ag
gressive toward ladino clover, because 
these plants develop a potash shortage 
in a soil low in potash. The clover is 

( Turn to page 47)



F ig . 1 .  V erm o n t w ith its  up lan d  farm s and valley  fa rm s, its  good land  and its  p o o r la n d , is a 
fe r t i le  field  fo r  th e  p ra e tica l a p p lica tio n  o f  sound a g r icu ltu ra l con serv atio n  p ra c tice s . H ere i s  

a p anoram a o f  ty p ica l V erm o n t land  reso u rces in B en n in g to n  C ou nty, Vt.

Sixteen Years of 
on Vermont

B y  O h  om as J 4 .
Production and Marketing Ad

SIX T E E N  years of “on the farm” 
application of Agricultural Conser

vation practices have brought results to 
Vermont farmers. During that time 
an average of 11,639 Vermont farmers 
have enrolled annually in the program 
and these farmers represent 89 per cent 
of the commercial farms and over three- 
fourths of the cropland in the State. 
(1950 Census data used.)

Since the Agricultural Conservation 
Program started in 1936 and through 
the year 1951, over one million tons of 
ground limestone have been used. In 
addition over 500,000 tons of 20 per 
cent superphosphate equivalent and

Soilbuildinq 
Farms
E L ,

istration, Burlington, Vermont

some 35,000 tons of 50 per cent muriate 
of potash equivalent have reached Ver
mont soils through the ACP practices.

Even with these amounts being ap
plied, the job, according to the needs 
of the soil, has only partially been ac
complished. This statement is based 
on Vermont Experiment Station find
ings which indicate annual needs ot
300,000 to 400,000 tons of ground lime
stone, 200,000 tons of superphosphate, 
and 90,000 tons of 50 per cent muriate 
of potash equivalent.

Soil test results reported by the 
State’s soil testing laboratory show defi
nite indications that progress is being

11
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F ig . 2 .  R eclaim ed  cro p lan d  on the farm  o f  C h arles Sw an, Je r ic h o , V t, T h e  field  on righ t is ju st 
th ree  years rem oved fro m  th at on le ft .  T h e  ACP p astu re  im provem ent p ra ctice  m ade th is  p o ssib le .

made with our liming program. This 
fact is borne out through the increase 
in the pH on tests which have been 
taken within the past year. There is 
also an increasing number of farmers 
requesting soil tests, and liming ma
terials are being used more in accord
ance with what the soil tests show.

Therefore, much has been accomplished 
when farmers are deciding in greater 
numbers that soil tests can he a good 
guide to follow in both liming and fer
tilizing operations.

Vermont farmers have not confined 
themselves to just a lime and fertilizer 
program. These were, however, the

T he w ork on th is  d iv ersion  d itch  u n d er co n stru ctio n  on the C arlos Dunn fa rm . E ast Ryegate, 
V t ., is  b e in g  done by th e County S o il C on servation  D istr ic t.
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F ig . 4 .  C recn  lad in o  p astu res were m ade p o ssib le  throu gh  ACP lim e, su p erp h osp h ate, anti potash 
p ra ctice s  on th e  fa rm  o f  E ld red  F re n ch , I lin esb u rg , V t. D u rin g 1 9 4 7 * 5 2 , M r. F re n ch  has used 
1 3 6  to n s o f  ground lim esto n e , 1 0 0  to n s o f  su p erp h o sp h ate, and 1 8  tons o f  0 * 1 4 * 1 4  and 0 *2 0 * 2 0  
m ixed  fe r tiliz e r . He had to  p u rch ase  $ 1 ,6 0 0  w orth o f  hay to  help  ca rry  3 8  head  o f  c a ttle  during 
th e  1 9 4 9 * 5 0  season . T od ay he is grow ing am p le roughage fo r  6 0  head  and has som e to  sp are .

first things that needed to be done. As 
the soils have been rebuilt and put in 
order gradually (but still with much to 
be done), farmers have become inter
ested in those practices of a more per
manent nature. Farmers have also be
come encouraged because they could get 
help with their woodlands, sugar or
chards, and tree planting. They have 
been able to reclaim many acres of 
good nearby pasture and cropland to 
provide for increasing cow numbers, 
and they have been able to make pres
ent acres more suitable for cropping 
through ditching and farm drainage. 
In addition, a more adequate farm land 
water supply has been made possible 
by the conservation of water through 
building farm ponds.

W hat H as Been Done

A glance at some of the accomplish
ments in the more permanent type prac
tice field shows that in the 16-year pe
riod of ACP, 8,100 acres of land have 
been planted to forest trees. This 
means that at the rate of 1,000 trees 
per acre, more than 8 million forest 
trees have been started on their way to

produce timber for future farm owners. 
In addition to tree planting, 7,900 acres 
of present farm woodlands have been 
improved under the guidance of county 
foresters, and since 1936 over 51,000 
rods of fence have been built to protect 
Vermont woodlands and sugar orchards 
from excessive cattle grazing. These 
forestry practices serve as an answer to 
those that may feel little, if anything, 
is being done to preserve our forests and 
woodlands.

W ith an increase in the State’s cow 
numbers and the need for better pas
tures, every one of the 14 counties have 
taken part in the clearing land practice 
which has been available since 1941. 
Since that time, well over 18,000 acres 
of land have been improved so as to 
make them fit better into the farm 
roughage picture. Much of this im
proved land has made possible a thriv
ing Green Pastures program that has 
so well served Vermont farmers for the 
past five years. These new acres and 
those acres which have been rebuilt 
through the use of lime, superphos
phate, potash, and mixed fertilizers have 
made it possible to bolster production of
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T h is  w ell-m anaged  w oodlot is on th e  farm  o f  E dgar S m ith , S ta rk sb o ro , V t, 
years he has tak en  ad vantage o f  th e  AGP w oodland im provem ent p ractice .

good legumes and assist in increased 
dairy products production.

Vermont has many acres that need 
farm drainage. There are many acres 
where open ditching will do the job; 
other acres where tile drainage is neces
sary; and others where diversion

ditches will better serve. With these 
practices, over 650,000 cubic yards of 
open drainage ditches were dug since 
1947; some 50,000 feet of tile drainage 
have been laid; and since 1949, over 
4,600 rods of diversion ditches have been 

{Turn to page 46)

F ig . 6 .  A w ell-b u ilt and w ell-kep t (arm  pond on th e  W a lter D oenges (a rm , W illisto n , V t., con serv e! 
th e  w ater supply and d istrib u tes  liv esto ck  grazing.



Palatability of Plants 

as Influenced by Sail Treatment 

and Variety Differences
W . 3 u n c L u

Dean Emeritus, School of Agriculture and Agricultural Experiment Station, 
Alabama Polytechnic Institute, Auburn, Alabama

O T  very many years ago a large 
part of the agronomic research 

in the South dealt with field-plot 
experiments involving cotton, to
bacco, corn, and peanuts. These were 
the chief cash and maintenance crops 
of the area, and it was logical that the 
agronomists put most of their efforts 
into experiments with them. How
ever, it became apparent that the South 
could not become a prosperous farm 
area unless its farmers had a broader 
base for income than cotton, tobacco, 
and peanuts could supply.

It was apparent, also, that if the 
available cropland was to be brought 
into use in commercial agriculture— 
the production of farm commodities 
for sale— a livestock program adapted 
to the area would have to be developed. 
In the effort to meet this need, the 
experiment stations of the South began 
to expand their programs of research 
into the field of production of feeds and 
forages that could be used to support 
some kind of livestock.

The Alabama Agricultural Experi
ment Station was among the first to 
put great emphasis on experiments 
looking toward this end. The narra
tive report that follows sets out some 
observations that were made on experi
ments conducted on some of the units 
of the experiment station system, and 
one farmer’s observation of a similar 
nature. These should be of value to 
research workers and teachers of agri

culture in several subject-matter fields, 
and they should stimulate new experi
ments, the object of which is to explain 
the results observed.

About 1941, the Wiregrass Substa
tion near Headland, Alabama, con
ducted a relatively simple fertilizer 
test with peanuts on a soil that is 
probably Greenville Sand. There were 
some 8 or 10 fertilizer treatments ap
plied to plots laid out in the conven
tional manner. Basic slag was applied 
to one half of each plot, regardless of 
treatment. When the peanuts were 
mature, the crop was “hogged off.” 
And this is what happened: Regardless 
of the individual fertilizer treatments 
on the plots, the hogs ate first all of 
the peanuts from that half of the area 
that received an application of basic 
slag. On the other hand, they grazed 
about equally well both the variously 
fertilized and the unfertilized plots in 
the slag-treated area. There is no in
formation available to show which 
constituent of the basic slag was the 
cause of the production of peanuts 
that were more attractive to the hogs 
than were those peanuts from the area 
that did not receive slag. Did these 
peanuts taste better only? Or were 
they of superior value for fattening 
hogs? Experimental work is needed 
to answer all such questions.

A year or two later, a certain field 
of peanuts was hogged off on the 
Sand Hill farm of the Wiregrass Sub

15



16 B e t t e r  C r o ps  W it h  P l a n t  F ood

station. Hogs grazed over the whole 
field with an approximately even in
tensity except on a delta-shaped area 
that was an outwash of a very large 
gully in the upper part of the field. 
Peanuts on this area were not con
sumed until the hogs had pretty well 
cleaned up the crop on the rest of the 
field. There were little or no apparent 
differences in the growth of tops or 
soundness of nuts on this area as com
pared with the crop on the rest of the 
field. But there must have been a 
difference of some kind, and the hogs 
detected it so definitely that they 
avoided grazing the area as long as 
possible. Here again there were differ
ences in the palatability of peanuts that 
cannot be explained. Did storm water 
remove from the soil some desirable 
element when it cut a gully and de
posited its soil load at a lower level in 
the field? If so, what element or 
elements? Or was it the loss of organic 
matter? And again, were the peanuts 
on the two areas of equal feeding value 
but one just tasted better to the hogs? 
If these kinds of questions can be 
answered by experimental work, it 
might enable farmers to grow peanuts 
of higher feed value than those now 
produced, especially on the more sandy 
lands.

The Gulf Coast Substation at Fair- 
hope is located on soils that are very 
deficient in phosphorus and the com
mon base elements such as calcium. 
Forage plants grown on soils of the 
area usually have a relatively low 
mineral content, even where average 
amounts of fertilizer are applied. Con
sequently, plants that succeed on min
eral-deficient soils, such as carpet grass 
and wiregrass, are very commonly 
found to be the chief vegetation under 
natural conditions. Nevertheless, soil 
treatments may so alter the palatability 
or nutritive value of such plants that 
cattle may graze to a line the treated 
areas in pastures.

At the Gulf Coast Substation two 
such cases have been observed. In

one instance a fairly comprehensive set 
of variously fertilized plots were 
planted in a pasture that was being 
grazed by beef cattle. The fertilized 
and limed plots were grazed very 
closely; but none of the unlimed plots, 
regardless of the other treatments, were 
so closely grazed. Even the four-foot 
alleys separating the limed plots were 
relatively ungrazed.

In the other instance, an 80-acre 
pasture was treated with an applica
tion of 1,300 to 1,500 pounds of basic 
slag per acre, with the exception of a 
100-foot-square area near the middle 
of the field. The whole area, which 
was covered with wiregrass when 
cleared, was disked and seeded to 
common lespedeza. The resulting 
vegetation was a mixture of lespedeza 
and wiregrass. When cattle were 
turned in on this area, they skipped 
the untreated plot entirely. This field 
was used as a pasture for several years 
and throughout that time the untreated 
plot was so completely ungrazed that 
it could be located exactly because of 
the existence of the tall ungrazed wire
grass. Did the wiregrass on the fer
tilized area taste better? In all prob
ability, the grass on the fertilized area 
had a higher mineral content— than 
that on the unfertilized area. Can 
cows detect this higher mineral con
tent in some way other than by taste? 
At any rate, they knew which grass 
was fertilized and which was not.

Such experiences were not limited to 
the thin sandy lands of south Alabama, 
since a similar result was observed with 
cows on a sericea pasture at the Upper 
Coastal Plain Substation near Winfield, 
Alabama. In 1945 a lespedeza sericea 
pasture was started on old, abandoned 
broomsedge land. The entire area was 
prepared alike and fertilized uniformly 
with an 0-14-10 fertilizer. Part of the 
area was limed at the rate of 1.1 tons 
per acre just prior to planting. The 
pasture was first grazed in 1948, and 
cows grazed to a line the limed part,

( Turn to page 44)



F ig . 1 . F a rm e rs  and  fe r tiliz e r  d ea lers  o f  F a r ib a u lt  C ounty view ing a so il and p lan t tissu e d em onstra*
tion  on th e  C laren ce  M eyer fa rm .

The Diagnostic Approach in 
Corn Fertilizer Demonstrations 

in Minnesota
J la r o i d  <£. $one5 a n d  J !eo  C . O rth  *

St. Paul, Minnesota

TH E medical doctor has long used 
the diagnostic approach in deter

mining man’s physical condition. Dur
ing the summer of 1952, Minnesota 
farmers saw a similar technique em
ployed in evaluating the physical con
dition of corn which had been grown 
under varying fertility practices. The 
University of Minnesota Extension 
Service, Experiment Station personnel,

*  Soils Extension Specialist, University of Minne
sota,_ and Agronomist, Minnesota Farm Bureau 
Service Company, respectively.

and the Farm Bureau Service Company 
agronomist set up X-tra yield corn 
plots demonstrating these practices in 
about 25 counties.

The soil test, run by the Minnesota 
Soil Testing Laboratory, and a detailed 
cropping history of each field were 
essential in establishing the productive 
capacity of the soil and as guides in 
making fertilizer application rate rec
ommendations for maximum corn pro
duction.

Plant tissue tests were used to evalu

17
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F ig . 2 .  M r. and M rs. B y ro n  H ow ard, b o th  proud to  have p a rtic ip a te d  in a d cm o n stra tio n a l p rogram  
w here they prod uced  over 1 0 0  bu shels o f  co rn  p er a cre . T rea tm en ts  and yields ( l e f t  to  r ig h t)  
5 0 0 #  8 - 1 6 - 1 6  d isked , 1 5 0 #  4 - 2 4 - 1 2  row , 3 0 0 #  3 3 -0 -0  sidedressed— yield  1 4 0  b u sh e ls ; 1 5 0 #  
4 - 2 4 - 1 2  row , 2 0 0 #  3 3 -0 -0  s id ed ressed -^ y ie ld  1 0 8  b u sh e ls ; 1 5 0 #  4 - 2 4 - 1 2  row— yield  5 2 Vis b u sh e ls ;

check^ —yield  4 8  bushels.

ate the nutrient levels in the growing 
corn and to demonstrate soil-plant re
lationships.

Procedure

Soil specialists met with farmer co- 
operators who were selected by the 
county agents and fertilizer dealers to

develop the program. A detailed his
tory of the fields was obtained at this 
time and soil samples were collected 
for testing. W ith this information, a 
plan was outlined for each of the fields. 
The higher rates of fertilizer recom
mended for X-tra yield applications

F ig . 3 .  R ep resen ta tiv e  ears fro m  B yro n  Howard p lo ts d em onstratin g  d efie icn cies  and d ifferences
fro m  fe rtiliz a tio n .
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were based on average rainfall during 
the growing season and on the mois
ture-holding capacity of the soil. The 
plan included a statement of the pur
pose of the demonstration, the pro
cedure to be followed, stand of corn, 
maturity range of hybrid, and time 
and method of fertilizer application. 
The importance of good soil tilth and 
organic matter in regulating the mois
ture supply was stressed.

Fertilizer was applied at three dif
ferent times: before planting, as a 
starter, and after the corn was about six 
inches in height. A soil-building treat
ment consisting of several hundred 
pounds of a complete fertilizer was

used on low fertility fields. It was 
generally broadcast and worked in, but 
in some cases plowed under. Smaller 
amounts of a complete fertilizer were 
used as a starter in the row. Nitrogen 
was sidedressed at about the second 
cultivation. Various combinations of 
these three treatments were used to 
bring out the role of each in producing 
maximum yields. For purposes of the 
demonstration, four rows were left un
fertilized for check and the conven
tional treatment for the local com
munity, generally only a starter ferti
lizer, was used.

The plan outlined below illustrates a 
typical demonstrational set-up.

X -tra yield corn fertilization demonstration
Cooperator:

Mr. Byron Howard, Mapleton, Minnesota.

Purpose:
The purpose of this trial is to demonstrate some of the factors involved in the pro

duction of maximum corn yields.

Procedure:
Plant corn of not over 110-day relative maturity in 40-inch rows with one kernel 
dropped each 8 or 9 inches. Fertilize as shown under treatments. The nitrogen 
sidedressing should be applied between the rows by the time the corn is knee- 
high or not later than June 20. Only sweeps should be used on cultivator at 
second and later cultivations. Cultivation should not be deeper than 3 inches 
at these times to avoid root pruning.

Plot size:
Each plot should be 8 rows wide (check plot excepted, which is 4) and sufficiently 
long to represent varying soil and productivity differences of the field.

Crop and fertilization history:
Soybeans 1950, corn 1951.

Soil tests: 

Treatments:

pH 6.0

No fertilizer or manure applied. 

Phosphate Low Potash High

Rate Method of
Number Grade lbs /acre application

1. none
2. 4-24-12 150 Starter in row
3. 4-24-12 150 Starter in row

Ammonium nitrate 200 Sidedressed 2nd cultivation
4. 8-16-16 500 Broadcast & disked in

4-24-12 150 Starter in row

ations:
Ammonium nitrate 300 Sidedressed 2nd cultivation

Record any differences in emergence, tasseling, and silking dates between fer
tilized and unfertilized. If some unusual differences occur, notify your county 
agent or fertilizer dealer.

Harvesting procedure:
A 1/lOO-acre portion of the two interior rows of each plot will be harvested for 
yield determinations. Soil specialists or extension workers will assist.
A sample of at least 10 ears will be saved from each plot for protein determina
tions. Moisture determinations will be made, and yields calculated to 15.5 
per cent moisture.
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T ou rs During the Growing Season

During the growing season, county 
agents and fertilizer dealers conducted 
farmer tours to visit the demonstra
tions. The specialists were present to 
help interpret any observations made 
at the fields. Tw o or three demonstra
tions were visited during each tour 
since none of the fields responded to 
fertilizer exactly alike. On the tours 
the plan for each of the demonstra
tions was presented and the factors 
governing corn production were dis
cussed in detail. Plant tissue tests and 
a discussion of the physiology and 
internal structure of corn plants were 
quite effective in stimulating interest 
in the factors influencing corn growth. 
This was particularly true where visual 
differences between fertilizer treat
ments were not readily apparent.

Methylene blue was used to demon
strate the internal structure and con
ducting tissues of the plant. Methylene 
blue solution was prepared by placing 
3 or 4 pills (obtained from any drug
store) in about a gallon of water which

had been slightly acidified with several 
drops of hydrochloric acid. The hydro
chloric acid precipitates any calcium or 
other bases which might plug the con
ducting tissues and prevent entrance of 
the dye into the corn plant. Repre
sentative stalks from the various treat
ments were cut off at an angle just 
above the soil surface and placed imme
diately in the methylene blue solution. 
A sharp knife is important since mash
ing the tissues will prevent dye from 
entering the plant. Likewise, placing 
the cut ends in the solution immedi
ately prevents air from entering the 
tissues and forming a block. The 
plants were set in the sun, and prefer
ably in a breeze, for about 4 to 6 hours 
before the meeting in order to allow 
the dye to rise in the plants. On cool, 
cloudy days the transpiration rate is 
slow; consequently best results were 
obtained by preparing the demonstra
tion the afternoon before the meeting 
and allowing the stalks to stand over
night in the solution. In some cases 

( Turn to page 48)

o f  V ern o n  C en ter, M innesota, d em o n stratin g  h igh  p ro d u ction  
id t i lth ,  b u t h ig h er w here som e fe r tiliz e r  is used .



F ig . 1 . T h is  two-* ear-o ld  sericea  provided  b o th  hay and grazing d uring  th e  dry sum m er o f  1 9 5 2 .  
I t  was fertiliz ed  w ith 6 0 0  pounds o f  0 - 1 2 - 1 2  p er acre  ap p lied  early  sp rin g  1 9 5 2 .  H . M . S lo a te  

fa rm , S p a rta n b u rg  C ounty, S . C . S o il C on serv ation  S erv ice  p hoto .

Sericea Is a Good Drought Crop
D .  C .  W a u . r

Regional Agronomist, Soil Conservation Service, Spartanburg, South Carolina

REP O R T S from every state in the 
Southeastern Region of the Soil 

Conservation Service have given added 
proof of the value of sericea. The sum
mer of 1951 was dry and the summer 
of 1952 was drier. Coming one right 
after the other, they emphasized still 
further the value of sericea for hay and 
grazing.

Cooperators with soil conservation 
districts have seeded sericea on 971,188 
acres. They have complete farm plans 
that call for the planting of an addi
tional 650,000 acres. A large part of 
this acreage is planted on land of capa
bility classes III, IV , and V II. Much 
of this land has been abandoned as 
cropland because of poor yields. When 
seeded to sericea, not only has soil

erosion been stopped but the land has 
become a decided asset to the man who 
has cattle to feed.

The dry summers of 1951 and 1952 
convinced most cattle owners in the 
Southeast that they need an adequate 
acreage of sericea on their farms. A 
great many of them are in the same 
frame of mind as Joe Hampton of 
Portersburg, Ky. He says, “It grew 
waist high on hill land where nothing 
else would grow, and also did well on 
poorly-drained land. My cattle ate it 
well even though it was too big for 
top-quality hay. I aim to sow five more 
acres in sericea next spring.”

There are a lot more farmers who 
are “aiming” to seed an additional 
acreage to sericea in the spring of 1953.
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This new acreage is badly needed by 
a great many cattle farmers. But it is 
not good business if we do not manage 
the present acreage so that it will be 
back in vigorous condition next season.

Sericea’s resistance to drought is due 
to its deep root system. Such a deep 
root system cannot be maintained by 
close mowing or grazing year after 
year. Research workers have shown 
that other perennials with deep roots 
have to be permitted to make a full top 
growth every few years in order to 
maintain deep roots.

To get the sericea back in vigorous 
condition, plans should be made now 
to make a good application of fertilizer 
just before growth starts in the spring. 
This will increase the quality of the 
hay or grazing and the quantity of 
seed per acre. Five hundred to 1,000 
pounds of an 0-12-12 or similar analysis 
fertilizer is a good application. After 
the sericea makes a full top growth, it 
stores food in the roots and develops 
its root system. Then it is ready to 
make early vigorous growth the follow
ing spring.

Like any other crop, sericea does 
better on the more productive classes of 
land. Very little of the 971,188 acres 
planted by soil conservation district co- 
operators has been planted on Class I 
land. Most of the 650,000 additional 
acres that have been planned on co- 
operators’ farms will be seeded on the 
more eroded or less productive land.

M anagement Practices

As the differences in the productive 
capacity of the different land capability 
classes become more widely understood, 
the management practices for each class 
will be much more definite. The graz
ing management is probably the most 
difficult. Sericea' and other grazing 
crops cannot cry out that they are in 
great agony when their roots are 
sloughing off. Neither can they com
plain about the new growth being 
taken off just when they are beginning 
to get their roots down where the water 
is plentiful. There is a need for every

body who is interested in grass and 
legumes to think about that part of the 
plant that is underground, out of sight. 
A great many professional agricultural 
workers and farmers are going to be 
surprised at the depth to which roots 
will go when the top growth is man
aged to promote root development.

Sericea has done well on sandy soils. 
W . B. Forney, W ork Unit Conserva
tionist of the Soil Conservation Service 
in Bibb County, Ga., reports that 
Harold Haywood, Route 1, Macon, 
Ga., has 37 acres of sericea that is six 
years old. Sixty-five dairy cows grazed 
this sericea half a day every day during 
July and August. Application of fer
tilizer has been at the rate of 400 
pounds of 0-12-12 each year for the past 
three years and will be continued at 
this rate in the future. This field was 
cut for hay in May 1952. Mr. Hay
wood has always gotten good grazing 
from his sericea and is going to plant 
an additional 40 acres in the spring of 
1953. The present acreage of sericea 
is on Class V II, Rustin sandy loam.

Another use of sericea is in combina
tion with Bahia grass. This is rather 
a new development that is proving 
very satisfactory. It has been found 
that sericea can be grown successfully 
on the sandier soils where the Bahia 
has been established first. In such 
areas, the Bahia is seeded alone and 
allowed to make one summer’s growth. 
The following spring, the Bahia is 
disked and the sericea seeded. It is 
entirely possible that we will find that 
this combination can be successfully 
seeded at the same time. However, 
when the field is so sandy that it is 
almost certain that sericea alone would 
fail, it will be advisable to get the 
Bahia established first.

J. Edison Brinson, Work Unit Con
servationist of the Soil Conservation 
Service in Macon County, Ga., reports 
on Clyde and James Smith’s experience 
with Bahia and sericea. The Class II 
fields showed very little erosion. The 
combination seeding was made in

( Turn to page 42)



Legume and Manure Rotations 

in the Western Corn Belt

J3 u  ^7. ^ J(le S S e lla c h

Agronomy Department, Nebraska College of Agriculture, Lincoln, Nebraska

TH E rotation of crops serves a multi
tude of purposes, and if properly 

planned, provides the basis for the 
soundest and most profitable agricul
ture in the Western Corn Belt. It is an 
aid in the control of weeds, harmful 
insects, and certain plant diseases. 
Through crop diversification a better 
distribution of farm labor is provided 
and the chances of complete crop loss 
resulting from some unfavorable con
dition are greatly reduced. If forage 
legumes are successfully grown in the 
rotation, the soil will be made more 
productive and better in physical condi
tion through an increase in available 
nitrogen and organic matter content.

The legumes may be handled in two 
basic ways, to serve either as feed for 
livestock, or to be plowed under as 
green manure. They differ, as all farm
ers know, in their suitability for such 
uses and in various localities. Alfalfa, 
sweetclover, and red clover are the 
chief rotation legumes of the Western 
Corn Belt. Vetch is of growing im
portance on the sandy soils of north
eastern Nebraska, and lespedeza occu
pies some acreage on restricted acid 
soils elsewhere. The worth of grasses 
sown as mixtures with the forage leg
umes, for use as meadow and pasture 
and for soil erosion control, has come 
to be fully appreciated in rather recent 
years.

The extent to which these special 
soil-improvement crops are grown may 
be illustrated by the specific crop acre
ages in Nebraska in 1951. Such pro
duction has been estimated officially as 
alfalfa 1,483,000 acres, second-year

sweetclover 200,000 acres, first-year 
sweetclover 1,000,000 acres, red clover
174.000 acres, and miscellaneous tame 
hay crops 136,000 acres. These total
2.993.000 acres, which is 18 per cent of 
the land in cultivation in this State.

D escription of T e st P lots and 
Conditions

The University of Nebraska Agricul
tural Experiment Station has compared 
nine different crop rotations to deter
mine the effect of the three main leg
umes (F ig . 1) and of barnyard manure 
on the yield of the principal cereal crops 
that follow them. The rotations were 
from three to nine years in length, and 
the legumes were grown from one to 
two years in each cycle of the rota
tions. They were all started 20 years 
ago in a single field of the Experiment 
Station Farm at Lincoln (F ig. 2 ), the 
soil being described as Sharpsburg 
silty clay loam. The tests have been 
conducted systematically throughout the 
20-year period. Only the data from 
1943-1951 are summarized and here 
considered for the reason that at least 
one cycle of a rotation should be com
pleted before ascribing the yield dif
ferences to the rotation effects. Each 
crop and treatment within a rotation 
were represented every year in tripli
cate plots, so that in the nine-year 
alfalfa rotation, for example, 27 test 
plots were required annually. The plots 
were 1/20-acre in size, in addition to 
having a 314-foot discard strip planted 
to the same kind of crop on either side 
to reduce border competition between 
the plots.
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Except for certain results obtained 
from liming in the last two years, all 
of the crops were grown on unlimed 
soil. From this standpoint they should 
be rather representative of what may 
be expected on millions of acres of 
eastern Nebraska land, most of which 
has gone to date without lime, even 
though it has become too acid to grow 
legumes satisfactorily without liming. 
This Experiment Station soil now has 
a pH of 5.5 and definitely needs an 
application of at least two tons of lime 
per acre. Although not yet fully de
termined, it is believed that one such 
application will serve for a period of 
at least eight years. This liming should 
preferably be done at least a year before 
sowing the legume. Need for the lime 
should be established for each specific 
farm by official soil tests, because liming 
may be harmful where not needed.

The phenomenal increases in growth 
and yield of sweetclover as a result of 
liming this strongly acid soil, and of the 
crops which follow the limed sweet
clover, are well demonstrated in sup
plementary tests herein reported.

Standard tillage, planting, and har
vest practices were used throughout 
these experiments. Red clover and 
sweetclover were sown with oats in 
early spring, whereas alfalfa was fall- 
sown on plowed wheat stubble. The 
clovers were harvested for hay in the 
second year except where sweetclover 
was plowed under as green manure for 
corn in the second spring.

Results

The crop sequence and 10-year aver
age yields of the nine rotations are re
ported in Table I. The crops and the 
manure applications are designated by 
letters as described in a table footnote. 
The average annual market values of 
the crops grown in each rotation are 
presented in Table II, based on market 
prices at Lincoln, March 20, 1952. In 
Table III is shown the far greater re
sponse of corn to sweetclover green 
manure when this strongly acid soil is 
limed before seeding the legume.

These self-explanatory tables are re
ferred to for detailed comparisons.

N onm anured R otations.

Grain yields were materially in
creased in six-year rotations by red 
clover and sweetclover harvested for 
hay in their second year. Compared 
with the yields in the six-year straight 
grain rotation, the annual yield in
creases in bushels per acre from the 
five successive grain crops following 
red clover were: corn 16, barley 8.4, 
winter wheat 4.1, corn 13.8, and oats 0.0 
bushels. Likewise following second- 
year sweetclover (F ig . 3 ) , correspond
ing increases were: corn 14.2, barley 
7.0, winter wheat 4.4, corn 12.4, and 
oats 0.8 bushels.

Following two years of alfalfa har
vested for hay in a nine-year alfalfa 
rotation, the annual increases in yield 
per acre from the seven successive grain 
crops were: corn 9.2, corn 12.1, oats 
16.9, wheat 4.5, corn 12.3, barley 5.7, 
and wheat 2.2 bushels. Largely because 
of its greater forage value and more 
favorable effect on the oat yield, al
falfa grown for two years in a nine- 
year rotation proved to be the most 
effective rotation legume under the con
ditions of these tests. It exerted some 
beneficial effect on yield for seven years, 
whereas that of red clover and sweet 
clover was limited to four years.

M anured R otations.

Plowing under 12 tons of barnyard 
manure before wheat once in a six-year 
straight grain rotation gave the fol
lowing yield increases for the six suc
cessive grain crops: wheat 8.6 , corn 
17.7, oats 13.4, corn 8.7, corn 6.4, and 
barley 5.8 bushels. It is now consid
ered that smaller applications of ma
nure at shorter intervals would be more 
suitable.

A combination of growing second- 
year sweetclover and applying 12 tons 
of manure in a six-year rotation in
creased the successive grain yields fol
lowing the manure: wheat 12.1, corn
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F ig . 1 .  T h re e  good soil-im p ro v in g  legum es fo r  cro p  ro ta tio n  in  the W estern  C orn B e lt  as grow n 
in  the ro ta tio n  p lots on th e  A g ricu ltu ra l E xp erim en t S ta tio n  F a rm , L in co ln , N ebrask a , S ep tem b er 
1 0 ,  1 9 5 1 .  U p p e r: le f t— red  c lo v e r ; rig h t— sw eetclover s tarted  w ith sp rin g  o ats on lim ed so il. 
L o w er : Foreg rou n d “ “ second -year a lfa lfa  ( 3 r d  c u t t in g ) :  b a e k g ro u n d -^ c o rn  a fte r  seco n d -year a lfa lfa ,  

y ie ld in g  1 0 2  b u . p er a c re , 3 2  b u . m ore th a n  in  a s tra ig h t-g ra in  ro ta tio n .

22.5, oats 12.6, corn 21.1, and barley 
10.8 bushels per acre. It is considered 
that this rotation represents about the 
maximum soil fertility that is suitable 
for crops under these conditions of 
limited rainfall.

On a monetary basis, in the six-year 
straight grain rotation, the total gain 
from 12 tons manure over the entire 
six-year period of one rotation cycle 
was $91.68. This amounts to an aver
age annual gain of $15.28 per acre, 
and the value of a ton of manure in 
terms of increased crop returns proved 
to be $7.64. Likewise in the six-year 
sweetclover rotation, 12 tons of manure

increased the crop income per acre by 
$61.67 for the entire six-year period 
of one rotation cycle, or $10.28 per year. 
This amounts to $5.14 per ton of ma
nure. The average value of a ton of 
manure in both rotations, as measured 
by the increased crop returns, was $6.39.

Although the grain crops benefited 
greatly from forage legumes grown in 
the rotation, the clovers in themselves 
have not been as profitable at market 
prices as the corn, wheat, and oats crops. 
Barley has no place in southeastern 
Nebraska rotations. Maintenance of 
well-managed livestock provides a prof
itable outlet for both forage and feed
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T a b l e  I .— Y ie l d  o f  G r a in  an d  H a y  P er  A cre  in  V a r io u s  N on-L e g u m e  and  
L e g u m e  C ro p  R o t a t io n s . A g ro n o m y  F a r m , L in c o l n , N e b r a s k a , 1 0 -Y ea r  
A v era g e , 1942-1951 .

Rotation Yield per acre (14% moisture)

Corn

No. Successive annual 
crops and 

treatm ent1
Pre

vious
crop

Each
sequent Av.

Wheat1 Oats Barley Forage3

Bu. Bu. Bu. Bu. Bu. Tons

Unmanured rotations

1 W - C - C - 0 ............................... W 49.2
c 43.2 46.2 30.8 36.9

2 W - C - O - C - C - B ................... w 52.7
c 45.7
0 49.3 49.2 32.9 36.2 14.3

3 W - C - O r c - R c - C - B ............ w 63.0
R c 65.2 64.1 37.0 36.2 22.7 2.16

4 W - C - O s c - S c -C - B .............. W 61.6
Sc 63.4 62.5 37.3 37.0 21.3 1.66

5 W - C - O s c - C - C - B ............... w 53.7
c 50.6
Osc 50.3 51.5 33.9 34.7 16.5

6 O s c -C -C .................................. Osc 48.7
c 47 4 48.1 40.3

7 W -A -A -C -C -O -W -C -B A 58.4
c 61.3 37.4 1.62
W 61.5 60.4 35.1 53.1 20.0 3.34

M anured rotations

8 W m - C - O - C - C - B ............... W m 66.9
O 57.9
c 55.6 60.1 41.5 49.6 20.1

9 W m -C -O s c -S c -C -B Wm 71.7
Sc 70.3 71.0 45.0 48.8 25.1 1.74

Least Significant Differ-
3.4 1.7 2.4 1.6

1W = winter wheat, C =  corn 0 =  oats, B = barley, Rc =  red clover, Sc =  sweetclover,
A =  alfalfa, M =  12 tons manure per acre. . ,

a in the alfalfa rotation (No. 9) the two wheat yields follow oats and barley, respectively. The two
wheat yields average 36.3 b u sh e ls ..................... . ,

3 In rotation No. 9, the two alfalfa yields are for first- and second-year crops, respectively. The
average alfalfa yield for the two years is 2.48 tons.

( Turn to page 39)
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Dur Cover Much has been written about the winter-killing of crops 
and much research is still being carried on to prevent the 

Picture great annual loss to good hay and pasture swards and fall
plantings of grains. In some sections of this country winter- 

killing is as much of a hazard as drought to the well-laid plans, hard work, and 
cash expenditures of practical farmers. More and more evidence points to the 
fact that not only must cutting and grazing be discontinued and seedings made 
early enough in the fall for plants to gain strength, but that they must be fed 
to get this strength.

Our cover illustrates the dependence of root growth, as well as top growth of 
wheat, upon nutrients available. Of course, the roots starve first as far as minerals 
are concerned, but roots also depend upon the leaves for supplying carbohydrates 
for new growth. These typical wheat plants showing potash deficiency were 
taken on April 22, 1952, from one foot of row from each of two experimental 
plots, without potash (L N P ) and with potash (L N P K ), at the Brownstown Soil 
Experiment Field, Brownstown, Illinois, operated by the Department of Agron
omy, University of Illinois. The relative yields were 14.2 and 30.1 bushels during 
a season when w’inter damage seemed comparatively severe. The samples, along 
with others from different treatments, were excavated by metal frames, 12 inches 
long, 8 inches wide, and 9 inches deep. The frames were forced into the soil 
and the blocks of soil with the roots intact were lifted from the plots. Then 
the soil was washed from the roots while supported on a 14-inch mesh screen.

Note the difference in number, length, and condition of roots. Those with 
complete treatment were light-colored and showing vigorous early spring growth. 
The potash-starved wheat had some yellowish-tipped leaves and the roots were 
less vigorous. Some roots were somewhat brownish and abnormal. Roots from 
other plots without phosphate or without limestone were very stunted in growth 
and even darker in color. Similar conditions and results have been noted at 
other soil experiment fields in this area of gray silt loam soils over tight clay 
subsoils.

These abnormal root conditions may be called “winter injury” for lack of a 
better explanation. But what causes this winter injury from deficiencies of 
either limestone, phosphate, or potash? More root studies, carried out along 
with other phases of soil fertility research, may help to evaluate the relative im
portance of those chemical and physical factors of root environments which are 
termed soil fertility.

Adequate fertility is like a form of crop insurance and “pays off” especially’ 
during those years when winter-killing is most severe on young wheat plants. 
Balanced nutrition helps wheat plants to survive and to recover quickly in the 
spring. It is said that one realizes the need for insurance most after a house 
starts to burn, wrhen it is too late to get the insurance. Just as sufficient insurance 
should be carried on all buildings, adequate fertility should be planned and pro
vided ahead of planting a crop.
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lVTfirP P r n r ln r t in n  Commenting on the often-heard wish of farmers
I f X U lC  X 1 U l i l l L l l I J l I  with labor problems for a retum to good

Less Work old days when they received a day’s work for
a day’s pay,” the Federal Reserve Bank of Rich

mond, Virginia, has some interesting figures to present. Despite the widely held 
belief that farmers no longer work as hard as formerly and the fact that farm 
employment has declined significantly since 1935-39, the Bank says farm pro
duction has actually increased sharply. On a 1935-39 base, farm output stood 
at an index level of 139 in 1951. The output per man rose 62%.

Developments contributing to this increase in productivity include increase in 
mechanization— the number of farm tractors increased from 1,545,000 in 1940 
to 4,100,000 in 1951; farm trucks from 1,047,000 to 2,300,000; milking machines 
from 175,000 to 725,000; combines from 190,000 to 800,000; and mechanical corn 
pickers from 110,000 to 500,000.

Another important factor in the increased agricultural production and in 
the rise in labor productivity has been the sharply increased use of fertilizer. 
Since 1935-39 the amount of plant food contained in commercial fertilizers con
sumed on American farms has increased 240% , with nitrogen use up 270%, 
phosphate 192%, and potash 304% .

Other contributing factors have been the use of more productive hybrids and 
varieties of seed, more spraying and dusting, and new developments in livestock 
breeding and animal nutrition.

T he Bank contends that all of these changes are evidence that modern farming 
is more of a business proposition than formerly. Modern farms are increasingly 
becoming production plants to convert machines, fuel, fertilizer, pesticides, and 
other production items into the food, fiber, and feed which they sell. In other 
words, capital— in the form of the products the modern farmer buys and uses 
in his farming operation— has been substituted for farm labor, and the labor 
still used has been made more productive. This is reflected on many farms by 
the farmer changing his cropping pattern so as to place more emphasis upon 
lines of production that require comparatively little labor and less on lines that 
require great amounts of hand labor.

S ^ c )

T i n  a n  T ’m i r f i n c c  After this issue of this magazine was prepared for
U c d i l  X 1111 L i l t ;  a  a  press, we were saddened by the news of the sudden
death of M. J. Funchess, Dean Emeritus of the School of Agriculture and Agri
cultural Experiment Station of the Alabama Polytechnic Institute, Auburn, Ala
bama. It had been our pleasure to present to our readers in this issue his article 
“Palatability of Plants as Influenced by Soil Treatment and Variety Differences.”

Dean Funchess died of a heart attack on February 19 at the age of 68. He 
retired at the end of 1950 after nearly a half century of service for the State of 
Alabama, first as a teacher and research worker and later in the broad capacity 
of Dean of the School of Agriculture and Director of the Agricultural Experiment 
Station. Living up to his motto “Theories are great but facts are better,” he was 
widely known for his facts findings. Under his direction the Alabama Experi
ment Station received outstanding recognition for its contributions to the better
ment of Southern agriculture.

As evidenced by the article written just prior to his passing, Dean Funchess 
maintained an active interest in research. His death will be recorded with a 
deep sense of loss by all who knew him and drew upon his many years of experi
ence for guidance.
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Season Average Prices Received by Farmers for Specified Commodities

Cotton
Cents

Crop Year per lb.
Aug.-July

Av. Aug. 1909- 
July 1914___

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 ......................
194 7 ......................
194 8 ......................
194 9 ......................
195 0 ......................
195 1......................
1952 

February. . . .
M arch.............
April................
M ay .................
Ju n e .................
Ju ly ..................
August............
Septem ber. . .
October...........
November. . . 
Decem ber.. . .

1953
January   29 .79

Sweet
Tobacco Potatoes Potatoes Corn Wheat H a y 1 Cottonseed

Cents Cents Cents Cents Cents Dollars Dollars Truck
per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
  July-June July-June Oct.-Sept. July-June July-June July-June ___

12.4 10. 0 69.,7 87. 8 64. 2 00oc .4 11..87 22 .55
2 0 .2 20.,7 101. 9 109.,0 85.,0 119..0 10..29 34!.83
18.0 20. 0 53. 2 118..0 84. 0 99..8 11, 22 34..17
16.8 18. 3 131. 6 117..1 79.,9 103..6 10 !90 30 .92
9 .5 12..8 91. 2 108..1 59. 8 67.,1 11 .06 22 .04
5 .7 8. 2 46.!o 72..6 32. 0 39..0 8 .69 8!.97
6 .5 10. 5 38. 0 54. 2 31.,9 38. 2 6 .20 10 .33

10.2 13.,0 82. 4 69.A 52.,2 74.’4 8 .09 12 .88
12.4 21. 3 44..6 79..8 81..5 84..8 13 .20 33 .00
11.1 18. 4 59. 3 70..3 65., 5 83. 2 7 .52 30 .54
12.4 23.,6 114. 2 92..9 104. 4 102,.5 11 .20 33 .36
8 .4 20. 4 52. 9 78..0 51.,8 96. 2 8 .74 19 .51
8 .6 19.,6 55.,7 69..8 48..6 56,.2 6 .78 21 .79
9 .1 15. 4 69..7 73..4 56..8 69,.1 7 .94 21 .17
9 .9 16.,0 54..1 85..4 61..8 68 2 7 .59 21,.73

17.0 26..4 80..8 92. 0 75,.1 94 'a 9 .70 47..65
19.0 36. 9 117..0 118..0 91..7 110 .0 10 .80 45,.61
19.9 40., 5 131..0 206..0 112. 0 136 ,0 14 .80 52.,10
20 .7 42..0 150..0 190..0 109..0 141,.0 16 . 50 52..70
22 .5 36.,6 143..0 204..0 127.,0 150..0 15,.10 51..10
32 .6 38. 2 124..0 218..0 156.,0 191,.0 16,.70 72.,00
3 1 .9 38.!o 162,.0 217..0 216.,0 229 .0 17,.60 85..90
30 .4 48..2 155..0 222 .0 129..0 200 .0 18 . 45 67..20
2 8 .6 45,.9 128,.0 214!.0 124..0 188..0 16 .50 43..40
40.1 51,.7 91,.7 173,.0 153..0 200..0 16 .70 86..50
37 .9 51 2 163,.0 306..0 168. 0 211. 0 19,.50 69. 30

37 .25 33 .8 205 .0 357 .0 166..0 218..0 20 .65 67.,10
36 .72 23 . 5 216 .0 383 .0 165..0 220..0 20,.35 61.,50
37 .30 15 .0 231 .0 416 .0 168..0 218..0 20 .05 60. 80
36 .08 43 .5 264 .0 433 .0 170..0 213 .0 18 . 65 60. 80
38.02 44 .0 310 .0 436 .0 173..0 206 .0 17 .05 61.,90
37.02 42 .0 274 .0 446 .0 173..0 198..0 17,.25 71. 00
37.92 48 .8 278 .0 410 .0 173 .0 204 .0 19..35 69. 80
39.11 51 .0 222 .0 335 .0 171..0 209..0 20..25 69. 60
36.77 50 .9 211 .0 294 .0 153 .0 207..0 20..85 70. 70
34 .05 47 .6 217 .0 311 .0 145..0 213. 0 21. 25 69. 70
31.71 49 .6 199 .0 362 .0 150..0 212. 0 21. 65 68. 50

29 .79 46. 2 206 .0 386..0 148. 0 210. 0 21..65 65. 30

Index Numbers (Aug. 1909--July 1914 =  100)
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 89 81 109 74 87 110
1938...................... 69 196 80 79 76 64 57 97 88
1939...................... 73 154 100 84 88 78 67 94 91
1940...................... 80 160 78 97 96 77 64 96 111
1941...................... 137 264 116 105 117 107 82 211 129
1942...................... 153 369 168 134 143 124 91 202 163
1943...................... 160 405 188 235 174 154 125 231 245
1944...................... 167 420 214 216 170 160 139 234 212
1945...................... 181 366 205 232 198 170 127 227 207
1946...................... 263 382 178 248 212 209 141 319 182
1947...................... 257 380 232 248 336 259 148 381 226
1948...................... 245 482 222 253 201 226 155 298 214
1949...................... 231 459 184 244 193 213 139 192 201
1950...................... 323 517 132 197 238 226 141 384 185
1951...................... 306 512 233 349 262 239 164 307 239
1952

February 300 338 294 407 259 247 174 298 217
M arch.............. 296 235 310 436 257 249 171 273 265
April................ 301 150 331 474 262 247 169 270 308
M ay ................. 291 435 379 493 265 240 157 270 285
Ju n e ................. 307 440 445 497 269 233 144 275 250
Ju ly .................. 299 420 393 508 269 224 145 315 287
August............ 306 488 399 467 269 231 163 310 229
September. . . 315 510 319 382 266 236 171 309 182
October........... 297 509 303 335 238 234 176 314 189
November. . . 275 476 311 354 226 241 179 309 238
Decem ber.. . . 256 496 286 412 234 240 182 304 256

1953
January .......... 240 462 296 440 231 238 182 290 237
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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,
bulk per bulk per S. E . Mills f.o.b. factory cago, bulk. bulk,
unit N unit N per unit N bulk per unit N per unit N per unit N

1910-14.................... $2 .68 $2.85 $3.50 $3.53 $3.37 $3.52
1927........................... 3 .01 2 .2 6 5 .07 5 .87 4 .32 5 .70
1928........................... 2 .67 2 .3 0 7 .06 6 .63 4 .92 6 .00
1929........................... 2 .57 2 .04 5 .64 5 .0 0 4.61 5 .72
1930........................... 2 .47 1.81 4 .78 4 .9 6 3 .7 9 4.58
1931........................... 2 .34 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 .95 2 .86 2 .06 2 .46
1934........................... 1 .52 1.20 4 .46 3 .1 5 2 .67 3 .27
1935........................... 1 .47 1.15 4 .59 3 .1 0 3 .0 6 3 .65
1936........................... 1 .53 1.23 4.17 3 .42 3 .5 8 4 .25
1937........................... 1 .63 1.32 4.91 4 .66 4 .04 4 .80
1938........................... 1 .69 1.38 3 .69 3 .7 6 3 .15 3 .53
1939........................... 1 .69 1.35 4 .02 4.41 3 .87 3 .9 0
1940........................... 1 .69 1.36 4 .64 4 .36 3 .33 3 .39
1941........................... 1 .69 1.41 5 .50 5.32 3 .7 6 4 .43
1942........................... 1 .74 1.41 6.11 5.77 5 .04 6 .76
1943........................... 1 .75 1.42 6 .3 0 5.77 4 .86 6 .62
1944........................... 1 .75 1.42 7 .6 8 5.77 4 .86 6.71
1945........................... 1 .42 7.81 5 .77 4 .86 6.71
1946........................... 1 .97 1.44 11.04 7 .3 8 6 .60 9 .33
1947........................... 2 .5 0 1.60 12.72 10.66 12.63 10.46
1948........................... 2 .8 6 2 .03 12.94 10.59 10.84 9 .85
1949........................... 3 .1 5 2 .2 9 10.11 13.18 10.73 10.62
1950........................... 3 .0 0 1.95 11.01 11.70 10.21 9 .3 6
1951........................... 3 .1 6 1.97 13.20 10.92 10.18 10.09
1952

February............ 3 .3 4 2 .07 14.27 11.28 11.61 11.08
M arch.................. 3 .3 4 2 .07 14.26 11.28 9.71 9 .04
A pril..................... 3 .3 4 2 .07 14.26 11.28 8 .80 8 .05
M ay ...................... 3 .3 4 2 .07 14.25 11.28 7 .7 5 7 .36
Ju n e ...................... 3 .34 2 .07 14.27 11.28 8 .3 8 8 .38
Ju ly ....................... 3 .3 4 2 .07 14.26 11.28 8 .19 7 .5 9
August................. 3 .3 4 2 .07 14.26 11.28 9 .78 7 .89
Septem ber.......... 3 .3 4 2.07 13.39 11.25 11.11 10.02
October................ 3 .3 4 2.07 13.39 11.24 10.62 9.41
November.......... 3 .3 4 2 .07 13.31 11.24 10.32 9.71
December........... 3 .3 4 2 .2 6 13.20 11.24 9 .9 5 9 .17

1953 
Jan u ary ............... 3 .3 4 2 .2 8 13.25 11.24 8 .43 8 .0 5

1927........................... 112
Index Numbers (1910-14 

79 145
=  100) 

166 128 162
1928........................... 100 81 202 188 146 170
1929........................... 96 72 161 142 137 162

92 64 137 141 112 130
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........................ 93 56 363 302 374 297
1948........................ 107 71 370 300 322 280
1949........................ 117 80 289 373 318 302
1950........................ 112 68 315 331 303 266
1951........................ 118 69 377 310 302 287
1952 

February.......... 125 73 408 320 344 315
M arch................ 125 73 407 320 288 257
April.................. 125 73 407 320 261 229
M ay ................... 125 73 407 320 230 209
Ju n e ................... 125 73 408 320 249 238
Ju ly .................... 125 73 407 320 243 216
August.............. 125 73 407 320 290 224
Septem ber. . . . 125 73 383 319 330 285
October............. 125 73 383 318 315 267
November........ 125 73 380 318 306 276
Deoember......... 125 79 377 318 295 261

1953 
January........... 125 80 379 318 250 229



Wholesale Prices of Phosphates and Potash

February  1953 35

*  *

Super
phosphate, 

Balti
more, 

per unit
1910-14  SO. 536
192 7 .....................................525
192 8 .....................................580
192 9 .............................. .609
193 0 .................................... 542
193 1.................................... 485
193 2 .................................... 458
193 3 .....................................434
193 4 .....................................487
193 5 .....................................492
193 6 .....................................476
193 7 .....................................510
193 8 .....................................492
193 9 .....................................478
194 0 .....................................516
194 1.....................................547
194 2 .....................................600
194 3 .....................................631
194 4 .....................................645
194 5 .....................................650
194 6 .....................................671
194 7 .....................................746
194 8 .....................................764
194 9 .....................................770
195 0 .....................................763
195 1 .................................... 813
1952

February  . 820
M arch............................832
April.............................. 840
M ay ...................  . 860
Ju n e ........................  .860
Ju ly .......................... .860
August..............  . 860
September. . . .  . 860
October................... .860
N o v e m b e r .... .860 
December  .860

1953
Jan u ary   .860

Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

Florida rock. bulk. in bags, magnesia, bulk,
land pebble, 75%  f.o.b. per unit, per unit. per ton, per unit,
68%  f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. At
mines, bulk, bulk, lantic and lantic and lantic and lantic am

per ton per ton Gulf ports* Gulf ports* Gulf ports* Gulf port;
$3.61 $4.88 $0,714 $0,953 $24.18 $0,657

3 .0 9 5 .5 0 .646 .924 25.55 .586
3 .1 2 5 .5 0 .669 .957 26 .46 .607
3 .1 8 5 .5 0 .672 .962 26.59 .610
3 .1 8 5 .5 0 .681 .973 26.92 .618
3 .1 8 5 .5 0 .681 .973 26.92 .618
3 .1 8 5 .5 0 .681 .963 26.90 .618
3.11 5 .5 0 .662 .864 25 .10 .601
3 .1 4 5 .67 .486 .751 22.49 .483
3 .3 0 5 .6 9 .415 .684 21 .44 .444
1.85 5 .5 0 .464 .708 22.94 .505
1.85 5 .5 0 .508 .757 24 .70 .556
1.85 5 .5 0 .523 .774 15.17 .572
1.90 5 .5 0 .521 .751 24.52 .570
1.90 5 .5 0 .517 .730 24.75 .573
1.94 5 .64 .522 .780 25.55 .367
2 .13 6 .2 9 .522 .810 25.74 .205
2 .0 0 5 .93 .522 .786 25.35 .195
2 .1 0 6 .1 0 .522 .777 25.35 .195
2 .2 0 6 .23 .522 .777 25.35 .195
2.41 6 .5 0 .508 .769 24 .70 .190
3 .0 5 6 .6 0 .432 .706 18.93 .195
4 .27 6 .6 0 .397 .681 14.14 .195
3 .8 8 6 .2 2 .397 .703 14.14 .195
3 .8 3 5 .47 .371 .716 14.33 .195
3 .9 8 5 .47 .401 .780 15.25 .200

3 .9 8 5 .47 .420 .827 16.00 .210
3 .9 8 5 .47 .420 .827 16.00 .210
3 .9 8 5 .47 .420 .827 16.00 .210
3 .9 8 5 .47 .420 .827 16.00 .210
3 .9 8 5 .4 7 .353 .708 13.44 .176
3 .9 8 5 .47 .386 .768 14.72 .193
3 .9 8 5 .4 7 .386 . 768 14.72 .193
3 .9 8 5 .47 .389 .768 14.72 .193
3 .9 8 5 .47 .391 .768 14.72 .193
3 .9 8 5 .47 .391 .768 14.72 .193
3 .9 8 5 .47 .427 .827 16.00 .210

3 .9 8 5 .47 .430 .827 16.00 .210

Index Numbers (1910-14 =  100)
1927........................ 100 86 113 90 97 106 89
1928........................ 108 86 113 94 100 109 92
1929........................ 114 88 113 94 101 110 93

101 88 113 95 102 111 94
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

92 91 117 58 72 89 68
89 51 113 65 74 95 77

1937........................ 95 51 113 71 79 102 85
92 51 113 73 81 104 87
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

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........................ 139 84 135 70 74 78 83
1948........................ 143 118 135 67 72 58 83
1949........................ 144 108 128 67 74 58 83
1950........................ 142 106 112 68 75 59 83
1951........................ 152 110 112 72 82 63 83
1952

66February.......... 153 110 112 75 87 85
M arch................ 155 110 112 75 87 66 85
April.................. 157 110 112 75 87 66 85
M ay ................... 160 110 112 75 87 66 85
Ju n e ................... 160 110 112 65 74 56 80
Ju ly .................... 160 110 112 70 81 61 82
August.............. 160 110 112 70 81 61 82
September. . . . 160 110 112 70 81 61 82
October............. 160 110 112 70 81 61 82
November 160 110 112 70 81 61 82
December.. .  . 160 110 112 75 87 66 85

1953
January.......... 160 110 112 76 87 66 85
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Prices paid 
by farmers Wholesale 
for com- prices

Farm modifies of all com Fertilizer Chemical Organic Superphirm-
prices* bought* moditiesf material? ammoniates ammoniates phate Potash**

1927 ................. 141 148 139 116 89 150 100 94
1928 ................. 149 152 141 121 87 177 108 97
1929 ................. 148 150 139 114 79 146 114 97
1930 ................. 125 140 126 105 72 131 101 99
1931 ................. 87 119 107 83 62 83 90 99
1932 ................. 65 102 95 71 46 48 85 99
1933 ................. 70 104 96 70 45 71 81 95
1934 ................. 90 118 109 72 47 90 91 72

109 123 117 70 45 97 92 63
1936 ................. 114 123 118 73 47 107 89 69
1937 ................. 122 130 126 81 50 129 95 75
1938 ................. 97 122 115 78 52 101 92 i <
1939 ................. 95 121 112 79 51 119 89 77
1940 ................. 100 122 115 80 52 114 96 11
1941 ................. 123 130 127 86 56 130 102 11
1942 ................. 158 149 144 93 57 161 112 11
1943 ................. 192 165 151 94 57 160 117 ! I
1944 ................. 196 174 152 96 57 174 120 76
1945 ................. 206 180 154 97 57 175 121 76
1946 ................. 234 197 177 107 62 240 125 75
1947 ................. 275 231 222 130 74 362 139 72
1948 ................. 285 250 241 134 89 314 143 70
1949 ................. 249 240 226 137 99 319 144 70
1950 ................. 256 246 236 132 89 314 142 72
1951 ................ 302 271 263 139 93 331 152 76
1952 

February .. 289 276 255 146 98 365 153 78
March. . . . 288 275 251 144 98 336 155 78
April........... ?90 276 251 142 98 322 157 78
M ay........... 293 276 252 142 98 306 160 78
June........... 292 273 250 141 98 316 160 69
Ju ly ............ 295 273 250 141 98 313 160 73
August.. . . 295 274 252 144 98 337 160 73
September. 288 271 250 145 98 349 160 74
October. . . 282 269 248 145 98 341 160 74
November. 277 268 248 144 98 336 160 74
December.. 269 267 246 146 101 329 160 79

1953 
January. . . 267 267 246 144 102 307 160 SO

* U. S. D. A. figures, revised Janu ary  1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t  Department of Labor index converted to 1910-14 base.
tT h e  Index numbers of prices of fertilizer m aterials are based on original study 

made bv the Department of Agricultural Economics and Farm  Management, 
Cornell 'University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

1 B e g in n in g  J u l y  1949, baled h a y  prices  reduced  by $4.75 a  ton to  be co m p arab le  
to  loose h ay  prices  p reviou sly  quoted.

*A1I p otash  s a l ts  now  quoted K.O.B. mines o n ly ;  m a n u re  s a l ts  since J u n e  1941. 
o th e r  c a r r i e r s  s in ce  J u n e  1947.

••The w eig h ted  a v e r a g e  of prices  a c tu a l ly  paid fo r  potash  is low er th an  the  
an n u al a v e r a g e  b ecau se  s in ce  lit2ft o v er  90%  of th e  p otash  used in a g r ic n l tn re  has  
been c o n tr a c te d  fo r  d u rin g  the discount period. The m a xim n m  discount is now  
1 0 % . Applied to  m u ria te  of p o tash , a p rice  s l ig h tly  above $.353 per unit KiO thus  
m ore  n e a r ly  a p p ro x im a te s  th e  an n u al a v e r a g e  th an  do prices  based on a ri th m e tica l  
a v e r a g e s  of m o n th ly  quotation s .



T h is  section  co n ta in s  a sh o rt review  o f  som e o f  the m ost p ra c tica l and im p o rta n t b u lle tin s , and  lists  
a ll recen t p u b lica tio n s  o f  the U nited  S ta tes  D ep artm ent o f  A g ricu ltu re , the S ta te  E x p e rim e n t S ta tio n s , 
and C anada, re la tin g  to F e r tilise rs , S o ils , C rops, and E co n o m ics. A file  o f  th is  d ep artm en t o f  
B E T T E R  C R O P S W ITH  PLA N T FO O D  would p rovide a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  
from  these sources on th e  p a rtic u la r  su b je c ts  nam ed.

Fertilizers

"Fertilizers for Cereal, Hay and Pasture 
Crops," Ont. Dept, o f Agr., Parliament Bldgs., 
Toronto, Can., Cir. 144, Jtdy 1952.

"Fertilizers for Delaware, Hay, Grain, Fruit, 
Pasture, Vegetables," Agr. Ext. Serv., Univ. 
of Del., Newark, Del., Ext. Fldr. 37, Dec. 
1952.

"Effect o f Liming and Fertilization on 
Yield and the Correction o f Nutritional Leaf 
Roll o f Irish Potatoes!' Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Bui. 504, Oct. 1952, 
G. M. Volk and N. Gammon, Jr.

"Know Your Fertilizers," Agr. Exp. Sta., 
Univ. o f Fla., Gainesville, Fla., Bui. 506, Nov. 
1952, G. M. Volk-

"Fertilizers, Fertilizer Materials and Rock 
Phosphate Sold in Illinois fan. 1, 1952 to 
June 30, 1952," Agr. Exp. Sta., Univ. o f 111., 
Urbana, III., AG1545, Oct. 1952, T. Kurtz and 
N. G. Pieper.

"Fertilizer Recommendations for Kansas," 
Agr. Exp. Sta., Kans. State College, Man
hattan, Kans., Cir. 285, June 1952, H. E. 
Myers and F. W. Smith.

"1953 Crop and Fertilizer Recommenda
tions for Mississippi," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Cir. 176, 
Nov. 1952.

"Commercial Fertilizer Results with Oats 
1952," Agr. Exp. Sta., Univ. o f Neb., Lincoln, 
Neb., Outstate Testing Cir. 25, Oct. 1952, 
G. IV. Lowrey, R. A. Olson, and A. F. Dreier.

"Report o f Analyses o f Commercial Fer
tilizers and Lime Materials Sold in New York 
State, January 1 to December 31, 1951," Dept, 
of Agr., Albany, N. Y., Bui. 379.

"Inspection and Analysis o f Commercial 
Fertilizers," Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Bui. 401, Nov. 1952, 
B. D. Cloaninger.

"Fertilizer Recommendations for Virginia," 
Agr. Ext. Serv., Va. Polytechnic Institute, 
Blacksburg, Va., Bui. 183, Rev. Jan. 1953.

"For Top Pastures Top-Dress," Agr. Ext. 
Serv., Va. Polytechnic Institute, Blacksburg, 
Va., Cir. 533, Nov. 1952.

Soils

" Soil-Borne Wheat Mosaic," Agr. Exp. Sta., 
Univ. o f III., Urbana, 111., Bui. 556, Aug. 1952,

B. Koehler, W. M. Bever, and 0 . T. Bonnett.
"The Soil That Went to Town," USD A, 

SCS, Wash., D. C., AIB 95, Nov. 1952, C. W. 
Gee.

"Agricultural Conservation Program Hand
book for 1953 for: Ala., Ark-. Calif., Col., 
Conn., Del., Fla., Ga., Hawaii, Idaho, III., Ind., 
Iowa, Kans., Ky., La., Maine, Md., Mass., 
Mich., Minn., Miss., Mo., Neb., N. J., N. Y., 
N. C., Ohio, Okla., Oreg., Pa., R. I., S. C., 
Vt., Va., Texas, Wash., W. Va., Wis., Wyo 
USDA Prod. 6r Mfyg- Admin., Wash., D. C.

Crops

"Report o f the Minister o f Agriculture for 
Canada for the Year Ended March 31, 1952." 
Dept, o f Agr., Ottawa, Ont., Can., Sept. 1952.

"Annual Report 1951-1952 Issued for 
Quarter Ended September 30, 1952, State 
Board o f Agriculture," Dept, o f Agr., Dover, 
Del., But. No. 3, Vol. 42, C. F. Mundy.

"Cabbage Varieties Adapted to Commer
cial Production in Florida," Agr. Exp. Sta., 
Univ. o f Fla., Gainesville, Fla., Bui. 501, 
Aug. 1952, E. N. McCubbin, F. S. Jamison, 
R. W. Ruprecht, and E. A. Wolf.

"The Genus Aleurites in Florida: Part I. 
Botanical Characteristics: Part II. Chemical 
and Physical Characteristics o f the Oils," Agr. 
Exp. Sta., Univ. o f Fla., Gainesville, Fla., Bid. 
503, Oct. 1952, R. D. Dickey, S. G. Gilbert, 
and C. M. Gropp.

"Daylilies in Florida," Agr. Ext. Serv., 
Gainesville, Fla., Cir. 106, Aug. 1952, J. V. 
W at kins.

"Floriland Oats,” Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Cir. S-53, Nov. 1952, 
W. H. Chapman.

"Eggplant Production Guide,” Agr. Ext. 
Serv., Univ. o f Fla., Gainesville, Fla., Cir. 109, 
Sept. 1952.

"Seedling Improvement in Sweet Potato," 
Agr. Exp. Sta., Univ. o f Hawaii, Honolulu, 
Hawaii, Tech. Bid. 17, Aug. 1952, C. F. 
Poole.

"State o f Idaho Seventeenth Biennial Re
port, July 1, 1950 to June 30, 1952." Dept. 
° f Agr., Boise. Idaho.

"Your Vegetable Garden," Ext. Div. Univ. 
o f Idaho, Moscow, Idaho, Ext. Cir. 124, Sept. 
1952, G. W. Woodbury.

37
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“African Violets in the Home," Ext. Serv., 
Univ. o f III., Urbana, III., Cir. 695, June 1952, 
D. Hickman and J. R. Cnlbert.

"Soybean Varieties for Illinois," Agr. Exp. 
Sta., Urbana, III., Cir. 700, Oct. 1952, J. W. 
Pendleton, R. D. Osier, C. H. Farnham, and 
J. L. Carter.

“Golden Harvest Hybrid Sweet Corn," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Sta. 
Bui. 578, July 1952, G. M. Smith.

“Grazing Trials With Beef Cattle at Miller- 
Purdue Memorial Farm," Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., Sta. Bid. 581, 
July 1952.

“Results o f  Research in 1951 by the Agri
cultural Experiment Station o f the University 
o f Kentucky," Agr. Exp. Sta., Lexington, Ky., 
64th Annual Report, June 1952.

“Louisiana Yams for Table and Trade,” 
Agr. Ext. Serv., La. State Univ., Baton Rouge, 
La., Ag. Ext. Pub. 1121, Aug. 1952, J. A. 
Cox and W. J. Martin.

“1951 Extension Work in Maryland,” Ext. 
Serv., Univ. o f Md., College Park, Md., 37th 
Annual Report.

“ Variety, Description and Performance Tests 
With Maryland Tobacco Measured by Com
position, Yield and Value," Agr. Exp. Sta., 
Univ. o f Md., College Park, Md., Bui. A73, 
J. D. Bowling, J. E. McMurtrey, Jr., and D. E. 
Brown.

“Alfalfa Varieties for Maryland," Agr. Ext. 
Serv., Univ. o f Md., College Park, Md., Fact 
Sheet 52, T. S. Ronningen, A. G. Hess, and 
S. P. Stabler.

"Growing Corn in Maryland,” Univ. of 
Md., Agronomy Dept., College Park, Md., 
Mimeo. 49, Apr. 23, 1952, R. B. Rothgeb, 
F. L. Bentz, Jr. and S. P. Stabler.

“Nebraska Corn Performance Tests, 1952," 
Univ. o f Neb., Dept, o f Agronomy, Lincoln, 
Neb., Outstate Testing Cir. 26, Dec. 1952, 
A. F. Dreier, J. H. Lonnquist, D. P. McGill, 
and P. L. Ehlers.

“Report o f the Nevada State Department of 
Agriculture for the Fiscal Years Ending June 
30, 1951-1952," State Dept, o f Agr., Carson 
City, Neb., 1952.

“More $ for Your Cotton,” Agr. Ext. Serv., 
USDA, N. M. State College, State College, 
N. M., Cir. 233, Sept. 1951, M. O. Thompson.

“Research Pays," Agr. Exp. Sta., Wooster, 
Ohio, Public Relations Series 16, Dec. 1952.

"Allgold, A New High-vitamin, High-yield
ing Sweet Potato," Agr. Exp. Sta., Okhi- 
A & M College, Stillwater, Okla., Bui. B-388, 
Nov. 1952, H. B. Cordner.

“Birdsfoot Trefoil," Agr. Ext. Serv., Penna. 
State College, State College, Penna., Cir. 411, 
Nov. 1952, J. H. Eakin, Jr.

"Plant Spacing of Sweet Corn," Agr. Exp. 
Sta., Univ. o f R. L, Kingston, R. I., Bui. 316, 
July 1952, D. D. Dolan and E. P. Christopher.

“Toward the Future with Your College of 
Agriculture," Univ. o f Vt., Burlington, Vt., 
Combined Report No. 5, Dec. 1952.

“Flax in Wisconsin," Ext. Serv., Univ. o f 
Wis., Madison, Wis., Cir. 426, July 1952, J. H. 
Torrie and G. M. Briggs.

"Growing Field Peas for Hay-Grain-Silage," 
Ext. Serv., Univ. o f Wis., Madison, Wis., Cir. 
427, July 1952, D. J. Hagedorn.

"Report o f the Chief o f the Office o f Ex
periment Stations Agricultural Research Ad
ministration, 1952," USDA, Wash., D. C.

“Pepper Production, Disease and Insect 
Control," USDA, Wash., D. C., Farmers' Bui. 
2051, Nov. 1952, V. R. Boswell and S. P. 
Doolittle.

“Commercial Production o f Tomatoes," 
USDA, Wash., D. C., Farmers' Bui. 2045, 
Sept. 1952, W. S. Porte.

"Production of Turnips and Rutabagas," 
USDA, Wash., D. C., Leaf. 142, Sept. 1952, 
W. R. Beattie.

“The Home Fruit Garden in the North
eastern and North Central States," USDA, 
Wash., D. C., Leaf. 227, Sept. 1952.

Econom ics
“1951 Agricultural Statistics for Arkansas,” 

Agr. Exp. Sta., Univ. o f A rk ; Fayetteville, 
Ark-, Report Series 35, Aug. 1952.

"Federal Agricultural Assistance Programs 
Canada, 1900-1951," Economics Div., Mktg. 
Serv., Dept, o f Agr., Ottawa, Can., Apr. 1952, 
M. R. Cameron and F. Shefrin.

"Why Some Farms Earn So Much More 
Than Others,” Agr. Exp. Sta., Univ. o f 111., 
Urbana, 111., Bui. 558, Aug. 1952, M. L. 
Mosher and V. I. West.

"Roadside Marketing in Indiana," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Sta. 
Bui. 577, Aug. 1952, R. L. Kohls, F. C. Gay
lord, and C. M. Orth.

"Pasture Improvement Costs in Southern 
Indiana," Agr. Exp. Sta., Purdue Univ., La
fayette, Ind., Sta. Bui. 579, July 1952, IV. D. 
Stalder, L. S. Robertson, and G. L. Richardson.

“Farmer’s 1952 Income Tax,” Ext. Serv., 
Univ. o f Md., College Park, Md., Ext. Bid. 
144, Nov. 1952, R. E. Moser, P. L. Putnam, 
V. B. Hart, and E. P. Callahan.

“An Economic Study o f Production of 
Canning Tomatoes in Utah, 1948 and 1949," 
Agr. Exp. Sta., Utah State Agr. College, Logan, 
Utah, Bui. 355, Aug. 1952, E. M. Morrison 
and G. T. Blanch.

"Horticulture in the State o f Washington, 
Data for 1948-1949-1950-1951," USDA, Bur. 
of Agr. Economics, Wash., D. C.

“Facts About Horticulture in the State o f 
Washington 1946-1947-1948,” USDA, Bur. 
of Agr. Economics, Wash., D. C.

“High-Grade Alfalfa Hay Methods o f Pro
ducing, Baling, and Loading for Market," 
USDA, Wash., D. C., Farmers’ Bui. 1539, 
June 1952, W. H. Hosterman.

"Maintaining Drainage Systems," USDA, 
Wash., D. C., Farmers' Bui. 2047, Oct. 1952, 
J. G. Sutton.

“The Demand and Price Structure for Corn
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and Total Feed Concentrates,” USDA, Bur. o f 
Agr. Economics, Tech. Bui. 1061, Oct. 1952, 
R. J. Foote, J. W. Klein, and M. Clough.

"The Work, o f the U. S. Forest Service,” 
USDA, Wash., D. C., Agr. Inf. Bui. 91, Aug. 
1952.

"The Agricultural Economy o f Indonesia,” 
USDA, Wash., D. C., Agr. Monograph 15, 
July 1952, J. E. Metcalf.

"Fruits (Noncitrus) Production, Farm Dis
position, Value, and Utilization of Sales, 1944- 
49, Revised Estimates,” USDA, Bur. o f Agr. 
Economics, Wash., D. C., Stat. Bid. 114, Oct. 
1952.

"1952 Acreages and Production with Goal 
Comparisons,” USDA, Bur. o f Agr. Economics 
and Prod. & Mfyg- Admin., Wash., D. C., 
Dec. 23, 1952.

"Crop Production, 1952 Annual Summary, 
Acreage, Yield, and Production o f Principal 
Crops by States, With Comparisons," USDA, 
Bur. o f Agr. Economics, Wash., D. C., Dec. 
1952.

"Crop Production, Farm Production, Farm 
Disposition, and Value o f Principal Field 
Crops, Revised Estimates 1944-49, by States,” 
USDA, Bur. o f Agr. Economics, Wash., D. C., 
Stat. Bui. 115, Oct. 1952.

Legume and Manure Rntatinns . . .
{From  page 26)

grains and is a source of valuable 
manure.

G reen  M anure C rops and L im e

Sweetclover was grown throughout 
the 20-year period as a one-year green 
manure crop in both three- and six- 
year rotations. Started with oats as a 
companion crop harvested for grain, 
it was plowed for corn in the follow
ing spring. Neither the corn nor other 
crops that followed gave a significant 
response. This can be explained by

the results of a supplementary test as 
follows:

A year prior to sowing sweetclover 
in the three-year rotation consisting 
of oats with sweetclover, corn, and 
corn, two tons of lime per acre were 
applied to one-half of each plot to de
termine the effect on sweetclover 
growth and the indirect effect on the 
following corn yield in 1950 and 1951. 
Averaging both years (Table I I I ) , the 
unlimed portion yielded 56.2 bushels 
corn per acre as against 87.9 bushels

2 , A irp lan e view o f  c ro p -ro ta tio n  p lo ts on A gronom y Farm  in the foregrou nd  and o f  tlie  
farm lan d s to  the n o rth ea st. Ju n e  2 1 ,  1 9 5 0 .
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for the limed portion. The gain was 
31.7 bushels per acre, or 56 per cent, 
in response to the more productive 
growth and beneficial soil effects of 
the sweetclover. It is clearly evident 
that this land is in urgent need of

liming in order to obtain favorable 
sweetclover growth which in turn adds 
materially to the soil productivity for 
following crops.

Lime increased the first-year sweet
clover yield an estimated 400 per cent.

T a b l e  I I .— M a r k e t  V a l u e  o f  C r o p s  P roduced  P e r  A cre  in  V a r io u s  N on -L e g u m e  
an d  L e g u m e  R o t a t io n s . A g ro n o m y  F a r m , L in c o l n , N e b r a s k a , 1 0 -Y ea r  A v e r 
a g e , 1942 -1 9 5 1 .

Rotation Income per acre *

Corn

No. Successive annual crop 
and treatments 1 Pre

vious
crop

Each
sequent A v.

Wheat Oats Barley F  orage Av. all 
crops

Unmanured rotations

1 W - C -C - 0 ............................... W $78.72
c 69 .12 $73.92 $70.84 $33.21 $62.97

2 W C - O C - C - B .................... W 84.32
C
O

73.12
78 .88 78.77 75.67 32.58 $18.59 60.53

3 W -C -O r c -R c -C -B .............. W 100.80
R c 104.32 102.56 85 .10 32 .58 29.51 $38.88 65 .20

4 W -C -O sc -S c -C -B ............... W 98.56
Sc 101.44 100.00 85.79 33.30 27 .69 24 .90 61.95

5 W -C -O sc -C -C -B ................ W 85.92
C
Osc

80.96
80 .48 82.45 77.97 31 .23 21.45 63.00

6 Osc 77.92
c 75 .84

93 .44
98.08
98.40

76.88 36 .27 63.34

7 W -A -A -C -C -O -W -C -B .. A
C
W

86.02
96 .64 80.73 47.79 26 .00 66.80 69.96

Manured rotations

8 W m -C -O -C -C -B ................ Wm 107.04
O 92.64
c 88.96 96.21 95.45 44.64 26.13 75.81

9 W in -C -O sc-S c -C -B ........... Win 114.72
Sc 112.48 113.60 103.50 43.92 32.63 26 .10 72.23

i\V =  winter wheat, C =  corn, O =  oats, B =  barley, Rc =  red clover, Sc =  sweetclover, 
A =  alfalfa, M =  12 tons manure per acre. . , . .

2 Income per acre calculated from yields given in Table I at following market prices as of March 20, 
1952: corn $1.60, wheat, $2.30, oats $0.90, barley $1.30, alfalfa $20.00, red clover $18.00, and sweetclover 
$15.00.
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F ig . 3 .  E ffec t o f  second -year sw eetclover in  th e  ro ta tio n  upon th e  yield  o f  w inter w heat in  th e  
ro ta tio n  p lo ts  on th e A gricu ltu ra l E xp erim en t S ta tio n  F a rm , L in co ln , N ebraska, 1 9 3 1 .  T h e  crop  
is bein g  insp ected  by W . E . Lyness who has been  asso ciated  w ith these exp erim en ts  s in ce  th e ir  
b eg in n in g . L e f t :  W heat th ree  years a f te r  seco n d -year sw eetclover in  a s ix -y ear ro ta tio n . Y ie ld  
was 2 4 .6  b u . p er a c re . R ig h t :  W heat a f te r  o ats in  a non-legu m e ro ta tio n . Y ie ld  was 1 1 .4  b u .

p e r a cre .

First-year sweetclover used in a short 
rotation as a green-manure crop for 
corn is evidently very successful and 
profitable when strong soil acidity has 
been rectified. Without the lime, the 
first-year sweetclover is practically with
out effect on this soil. By the second 
year without lime, the sweetclover be
comes so much better established that

it contributes far more to the yield of 
the succeeding corn crop. Even this, 
however, is strikingly less than for the 
first-year sweetclover when limed. It 
has been concluded by the Soil Testing 
Service of this Experiment Station that 
millions of acres of eastern Nebraska 
soil are now so acid as to need an ap
plication of lime for the forage legumes

T a b l e  I I I . — C o m p a r a t iv e  E f f e c t s  o f  L im e d  and  U n l im e d  F i r s t -Y ea r  S w e e t 
clover  U pon  t h e  P e r f o r m a n c e  o f  t h e  F o l l o w in g  C orn  C ro p. A g ro n o m y  
F a r m , L in c o l n , N e b r a s k a , 2 -Y e a r  A v er a g e , 19 5 0  a n d  1951 .

Perform ance of the corn crop

Previous crop
Lime
per
acre

Yield per acre 
(14% moisture) Protein 

in grain 
(moist- 
free)

Ears
Plant

ht.
Grain Stover

Per
100

plants
Av.
wt.

Shell
ing per 

cent

Tons Bu. Tons Pet. No. Lbs. In .
Oats 1................................. 0 57.0 1.703 8 .1 98 41 84 95
Oats and sweetclover 2.. 0 56.2 1.587 8 .0 95 43 84 94
Oats and sweetclover 2. . 2 87 .9 1.985 10.2 111 57 85 97

1 Data from rotation No. 2 (wheat, corn, oats, corn, corn, barley).
2 Data from rotation No. 6 (oats with sweetclover, corn, corn).
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at the rate of two or more tons per 
acre.

When it is said that soil productivity 
is increased by growing forage legumes, 
it should be remembered that they in
crease only the available soil nitrogen 
content and improve soil structure. As 
in the case of other crops, the phos
phorus, potassium, and calcium in the 
soil will actually be lessened by the 
legumes if harvested and removed from 
the land. Their rate of soil depletion 
will be lessened if feed grains and 
forage are fed to livestock and the

manure is spread in the fields, and 
crop residues as straw, stubble, and 
cornstalks are left on the land. On 
most farms, complete dependence 
should not be placed in the legumes 
and grasses for maintaining soil pro
ductivity. They help with soil struc
ture and the legumes help with nitro
gen, but the time has come when 
proper supplementary use needs to be 
made of suitable commercial fertilizers 
in the Western Corn Belt as has been 
true in more Eastern States for many 
years.

Sericea Is a Good Draught Crop . . .
( From page 22)

March 1951, fertilized with 500 pounds 
of 0-14-10, and 1 ton of lime was ap
plied. In March 1952, 200 pounds of 
nitrate of soda were applied. Twenty- 
six dry dairy cows were grazed alter
nately on two 9-acre fields from April 
1 until the last of June. They had no 
other feed during this period. In July 
1952, the two fields were cut for hay 
and yielded 350 bales. James Smith’s 
comment was, “It was our salvation this 
summer.” An additional 25 acres 
were planted to this sericea-Bahia com
bination this past spring and 18 acres 
will be planted in the spring of 1953. 
The summer-grazing program of these 
brothers is based on the sericea-Bahia 
mixture.

If all the acreage of sericea that is 
contemplated at this time is seeded next 
spring, it will take a lot of seed. There 
are several things that can be done in 
preparation for seeding sericea:

1. Start seedbed preparation two to 
three months ahead of the best seeding 
date. Natural settling, or a corrugated 
roller, can provide a smooth firm seed
bed.

2. Seed on time. Usually about three 
weeks ahead of early corn planting 
season. Sericea can also be seeded suc
cessfully after small grain is harvested.

Disk the grain stubble just enough to 
loosen a seedbed, leaving the grain 
stubble as surface mulch.

3. The rates of seeding are 30 to 40 
pounds of recleaned and scarified seed 
per acre or 50 to 60 pounds of unhulled 
seed per acre. This rate can be reduced 
by at least 10 pounds per acre if the 
seedbed is well prepared.

4. Fertilization with 600 to 800 
pounds of 0-14-10, 0-12-12, or similar 
analysis is recommended on land that 
is fairly free of summer weeds. On 
land that has had a heavy stand of crab- 
grass, it will be better to wait until the 
early spring to fertilize. If there is any 
doubt about getting the fertilizer on 
the next spring, it will be best to fer
tilize at the time of seeding and keep 
the summer weeds clipped.

5. The method of seeding should be 
one which will give the most even dis
tribution of the seed. A grain drill 
with a fine-seed box, a cultipacker 
seeder, or a cyclone seeder can be ad
justed so as to do a good job.

There are several things it might be 
well to keep in mind about sericea. It 
can’t stand much competition the first 
year. For this reason, there have not 
been very many successful seedings
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made on small grain. Except on very 
clean land with high fertilization, it 
does not make a very impressive 
amount of top growth the first summer. 
Don’t become discouraged and decide 
to plow it up because you think the 
weeds have crowded it out. Get some
one who has had some experience with 
first-year sericea to examine the stand.

Don’t overwork your field of sericea.

Over-seedings have usually retarded 
spring growth, slowed down the 
growth, and reduced the total yields of 
the sericea. A pure stand of sericea is 
needed as insurance against early 
spring drought and to bridge the gap 
between the winter and summer 
grasses.

Sericea has made a reputation for 
itself the past two droughty summers.

Wheat Gives Greatest 

Fertilizer Hesponse

W H E A T  responds more to fertilizer 
than any other common field crops, 

according to an extension agronomist 
at Ohio State University. Earl Jones 
says clover and alfalfa seeded with 
wheat give the next greatest response. 
“Increases in the hay crop alone often 
pay for fertilizer used on wheat,” he 
adds.

In Ohio, 400 to 500 pounds of fer
tilizer per acre on wheat give best re
sults if a meadow seeding is made with

the wheat. If farmers do not plan to 
make a meadow seeding, they may re
duce this by about one third.

On productive soils, Jones recom
mends 0-20-10 or 0-12-12. Less pro
ductive soils on a late seeding after corn 
or soybeans need a mixture such as 
4-12-8, 3-12-12, or 4-16-8. The agrono
mist explains that only phosphoric acid 
and potash are recommended where 
lodging is likely.

Go Easy With 

Trace Element Fertilizers

UN W ISE use of minor or trace ele
ment fertilizers in Illinois may 

likely do more harm than good, cau
tions a University of Illinois agrono
mist. According to T . C. Tucker, most 
Illinois farmers have little reason to get 
excited over trace element deficiencies, 
with the exception of boron in some 
areas. Boron, zinc, copper, manganese, 
and molybdenum are now recognized 
as being essential to normal plant 
growth in small amounts.

While there is some indication of de
ficiency of one or more of the other

minor elements, investigations are in an 
early stage and results to date have not 
been conclusive, Tucker says. Empha
sizing the need for caution in the use 
of minor elements, he warns that there 
is danger of toxic effects if too heavy 
applications are used. Farmers suspect
ing deficiencies other than boron are 
advised to try minor element fertilizers 
on a small area of a field and observe 
the results.

Whether or not a soil needs boron 
can be determined in a soil test in the 
University of Illinois soil testing labora
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tory. If  the soil needs boron, it’s im
portant to follow recommended rates 
of application. Crops most likely to 
need more boron in Illinois are the le
gumes, particularly alfalfa.

More interest has been shown in the 
element cobalt recendy because of its 
importance in animal nutrition. Co
balt, as far as is known, is not needed 
for plant growth. But the amount of

cobalt in the soil influences the amount 
taken up by feed crops, which in turn 
is important in livestock feeding.

Tucker reports that while there is 
no widespread need for tesdng Illinois 
soils for zinc deficiencies at this time, a 
method of testing for zinc has been 
worked out for research project work. 
It has not yet been developed for prac
tical general use in soil testing.

Goes “By the Book”; 

Produces 130-bushel Corn Yield

Ap p l i c a t i o n  of just about every
lesson on how to grow corn that 

might be found in a modern textbook 
brought a southeastern Ohio farmer a 
132-bushel corn yield, his county agri
cultural agent reports.

C. E. Blakeslee, Meigs County Agent 
of the Agricultural Extension Service, 
said Andrew Cross, Pomeroy, learned 
and practiced his lessons so well that 
he produced 132 bushels an acre while 
aiming at a 100-bushel goal.

After Cross bought the farm last 
spring, he obtained a soil inventory 
which showed the land needed from 
1/4 to 3'A tons of lime an acre. He 
spread 3 tons. Checking his soil tests, 
facts about how fast fertilizer takes ef
fect, and nutrients required to produce 
100 bushels, Cross decided to plow

down 600 pounds of 10-10-10 and to 
apply 300 pounds of 10-10-10 at planting 
time. He also put on 250 pounds of 
2 0 J4 per cent nitrogen when he culti
vated the last time.

Cross figured 16,000 plants per acre 
were about right for his land and de
sired yield. He controlled weeds by 
cultivating and applying 2,4-D and by 
applying TC A  when Johnson grass was 
a problem. To maintain organic mat
ter for future yields, Cross sowed a cover 
crop of rye grass and sweet clover.

Although rainfall from May 15 toO  J

October 1 was 4 inches below average, 
Cross produced 132.4 bushels at 16.7 per 
cent moisture; 111 bushels at 13.9 per 
cent; 89 bushels at 16.5 per cent and 
111 bushels at 16.5 per cent moisture in 
four different areas.

Palatability of Plants . . .

( From page 16)

leaving almost untouched the unlimed 
area. Again, in the summer of 1949, 
this decided preference for the limed 
part of the pasture was shown. Why 
this preference for the sericea on the 
limed land? The sericea apparendy

grew as well on the unlimed as on the 
limed area. Chemical analyses of clip
pings from the two areas showed some 
small differences in both protein and 
mineral content, but from the limited 
data available these small differences
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are not considered nutritionally sig
nificant. Then why the decided pref
erence for sericea from the limed area? 
This is a question for future research 
to answer.

At the Tennessee Valley Substation 
at Belle Mina, on a strong, fertile soil 
of limestone origin, the same kind of 
experience was had with crimson clover 
when used for hog pasture. On a 20- 
acre field, 15 or 16 acres received 600 
pounds of basic slag per acre, while the 
other 4 or 5 acres received none. The 
clover came up and grew off uniformly 
on the entire 20 acres, but when the 
hogs were turned into this area they 
grazed to a line the part that had been 
treated with slag. Samples of clover 
from the two areas were not analyzed, 
but there must have been some kind of 
difference between the herbage on the 
two areas, and the hogs were able to 
detect the difference. Was the nutri

tional value of the clover on these two 
areas different? Or did the clover on 
the slagged area just taste a little better 
to the hogs? If the nutritive value 
differed on the two areas, was the dif
ference due to increased mineral con
tent, increased protein, or what?

Up to this point this discussion has 
dealt with the possible effects of ferti
lizer treatments on the attractiveness 
to farm animals of certain field-grown 
feeds. Now let’s note a case where 
one variety of oats was much more 
closely grazed than another, when 
grown under identical conditions. At 
the Gulf Coast Substation, a field of 
oats was planted for winter grazing 
for hogs. A part of the field was 
planted to Red Rustproof oats and the 
other was planted to Quincy oats, 
planting date, field treatment, etc., be
ing identical. But hogs grazed Red 
Rustproof oats to a line and skipped

F ig . 1 . C attle  p re fe r  w ell-m anaged p astu re . In  th e  p hoto  above, the  m easurin g  stick  is laying 
acro ss th e  o u ter edge o f  a trea ted  p astu re  p lo t and exten d in g  in to  the no n -trea ted  4 -fo o t  alley 
( r ig h t ) .  T h e  treated  p lo t received  m in era l fe r t iliz e r  and lim e. N ote how clo sely  the treated  area 

has been  grazed, w hile l it t le  o r none o f  th e a lley  has been  grazed.
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the other as late in the season as head
ing time.

In 1950, Wadsworth Brothers of 
Prattville, Alabama, hogged off a field 
of corn in which a part was planted to 
North Carolina Hybrid 1027 while the 
other part was planted to North Caro
lina 1032. Both hybrids were planted 
the same day, fertilized alike, and in all 
respects handled alike. By personal 
letter, Jack Wadsworth reported: “After 
the hogs had eaten all of 1027, the 14 
rows of 1032 were still standing. There 
was something that the hogs liked in 
the North Carolina 27 corn.” In a 
study of relative hardness of various 
varieties and hybrids of corn, Dr. W . G. 
Eden of the Alabama Agricultural. Ex
periment Station found North Caro
lina 1032 to be among the hardest of 
all varieties tested. This may explain 
why hogs preferred other corn over 
North Carolina 1032.

All of these observed preferences of 
farm animals for forage and grain may 
have practical significance, but as of 
now it is not known if they do. They 
are interesting, however, in that they 
show that farm animals are definitely

able to distinguish between forage or 
seed from areas that had received dif
ferent treatments as to fertilizer and 
lime, as well as between different varie
ties of grain that may differ in hardness 
or possibly in taste or chemical compo
sition.

These recorded instances of animal 
preferences for forage or grain may not 
have any agricultural significance, but 
it would be very interesting to know if 
there were actual differences in the 
food value in these cases where farm 
animals showed a definite preference 
for grain or forage from differently 
treated areas of land. These kinds of 
results are good examples of the ex
panding field of research problems that 
always come from the prosecution of 
a good research program. They indi
cate that as we develop and enlarge 
our research program we will con
stantly unearth new and additional 
problems that should be solved but 
which cannot be attacked because no 
single state agricultural experiment 
station can conduct research on all of 
the known problems confronting the 
farmers it is trying to serve.

Sixteen Years of Soilbuildinq . . .

(From  page 14)

built. Each of these will play its part 
in putting back into production those 
acres that have been set aside or prob
ably never before used in the over-all 
farming picture.

The interest in farm ponds has in
creased very rapidly since 1950. In 1950, 
through the combined assistance of the 
Agricultural Conservation Program and 
the Soil Conservation Service, Addison 
and Rutland Counties built 49 ponds 
on 46 farms. In 1951 the number 
jumped to 116 ponds in 10 counties. 
Therefore, in two years, a total of 165 
farm ponds have been built, with all 
but four counties making use of this 
water-conserving practice.

While not too popular a practice be
cause of the heavy construction cost, 
well over 16,000 square yards of riprap 
work have been constructed on stream 
banks to prevent further erosion by 
flood waters. This work saves much of 
the farmer’s best cropland which 
borders the streams of varying size and 
which many times wind their way 
through the farm fields.

Verm ont W ork F its  National Picture

Vermont’s conservation needs tie in 
with those of our Nation in general and 
each of the 48 states makes up an eco
nomic unit which can either be weak
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or strong as the folks of that state 
would have it.

In the United States as a whole, ero
sion has severely damaged over 275 mil
lion acres of the crop and grazing land 
available. This acreage equals the com
bined areas of Illinois, Iowa, Missouri, 
Kansas, Nebraska, and Wyoming. In 
addition to this, another 775 million 
acres of our crop, grazing, and forest 
land have been eroded to some extent. 
This leaves us about 460 million acres 
of good land which is suitable for crops, 
and that’s all we have left. Yet in the 
face of all we know about land losses, 
our annual loss to erosion is about one- 
half million acres.

As our population in the country as 
a whole increases, the amount of avail
able cropland per person goes down. 
Twenty-five years ago there were 3% 
acres of cropland per person. Today 
there are less than 2% acres, and our 
population over and above the death 
rate is known to be increasing by well 
over 7,000 persons per day.

It took a major depression in this 
country to make us realize that farmers 
will not and economically cannot do 
all that is necessary to keep their land 
in a high productive state for future 
generations. Education alone could not 
convince farmers of the real job that 
had to be done and the Agricultural

Conservation Program as one of the 
tools available has been society’s con
tribution through tax monies to help 
with the work. These monies have 
made it possible to make a start on the 
tremendous task of rebuilding and re
claiming those acres which have, and 
are, and will continue to be a liability 
unless something is done to save them.

G et M ost Conservation for 
D ollar Spent

In Vermont, farmer PMA commit
teemen have accepted the responsibility 
of seeing to it that the million dollars 
which are presently provided the State 
annually for ACP work are well used. 
In addition to the monies that are pro
vided for conservation use, the Vermont 
farmers, themselves, more than match 
the amount of Government funds made 
available. By so doing, the Vermont 
farmer has a stake in the job, thus tak
ing the program out of the category of 
just another “hand-out.” Whether it 
is in Vermont or the United States as 
a whole, we cannot afford to let our 
land resources continually be mined and 
wasted without some systematic method 
of conserving them for the future. 
W e must continue to do something 
about it and above all see to it that 
the most conservation for the dollar 
spent is obtained.

Grasses and Weeds . . .

{From  page 10)

least able to compete with grasses and 
legumes when the nitrogen level is 
high and the available potash is low. 
On the other hand, nitrogen fertiliza
tion often helps the grass-legume bal
ance. Since ladino clover is adapted 
to higher temperatures than orchard 
grass, this mixture often reverts to 
clover in the southern region of the 
orchard grass belt. In this situation 
late grazing in the spring and summer 
nitrogen fertilization encourage the

grass growth and help keep a balance 
of grass and clover.

Soils often need to be supplemented 
with lime, phosphorus, potash, boron, 
sulfur, and other minerals to maintain 
a balance of grasses and legumes. 
Where nitrogen fertilizers increase the 
yields, it is especially important to keep 
level of fertilizer nutrients high. The 
most recent work at Blacksburg, Vir
ginia, shows that grasses and legumes 
compete lor potassium in the absence of
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F ig . 6 .  S h o rt p astu res d u rin g  th e  sum m er m on ths can  o ften  b e  im proved  by sum m er n itrogen
and potash  ap p lica tio n s.

nitrogen fertilizers.
Where yields of sods are increased 

by applying nitrogen fertilizers, the 
level of other fertilizer minerals must

be kept high enough in the soil to sup
port an increase in herbage yield and 
supply nutrients for all plants in the 
sod.

The Diagnostic Approach . . .

(From page 20 )

specimens were prepared in advance 
and mounted on laths.

Soil and plant tissue tests were the 
main tests run when field tours were 
held early in the growing season. On 
July 2 a tour was held in Faribault 
County on the Irven Hawkins farm 
in the forenoon and on the Clarence 
Meyer farm in the afternoon (Fig . 1). 
Results from tests on corn tissue 
showed a high nitrate and potash con
tent compared to a medium to low 
test for phosphorus. Mr. Meyer was 
planning to sidedress the field with 
nitrogen, but on the basis of soil and 
tissue tests and past history, he was 
advised against sidedressing except on 
a demonstrational basis. Where am
monium nitrate was sidedressed at 100 
lbs. per acre, the maturity of corn was 
delayed with no increase in yield. Mr. 
Meyer stated that without tissue tests

he would not have understood why the 
nitrogen sidedressing was not bene
ficial.

A greater amount of planning and 
preliminary work was required for a 
field tour when the plants were more 
fully developed. A typical tour stop 
in August was at the Lawrence Flower 
farm in Swift County near Benson, 
Minnesota. The county agent oudined 
the demonstration plan and pointed out 
differences between treatments. He 
stressed the value of having a high 
fertility level and discussed the hunger 
signs which indicated a low nutritional 
level such as firing of the leaves, lack 
of filling on ear tips, small ears, uneven 
stands, and delayed maturity. The 
specialist then selected cornstalks from 
the various treatments which he split 
down the center, dissecting the midrib 
of each leaf. Attention was called to 
the ear primordia at the base of each
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leaf and their formation during the first 
few weeks of the corn’s growth. The 
importance of a starter fertilizer con
taining phosphorus in ear set and stalk 
size was emphasized.

The methylene blue dye test which 
had been set up earlier in the day was 
then brought into the demonstration. 
The movement of water and nutrients, 
the manufacture of sugars and proteins, 
and the function of the nodes as 
“switchyards” *  in sieving out precipi
tated metals like iron and aluminum 
and in shunting materials to the leaves 
and ear were discussed. The dye test 
illustrated especially well the impor
tance of keeping the “pipelines” * open, 
for free movement of mineral elements 
and for those compounds manufactured 
within the plant.

The comparative distance that the 
dye had moved upward in the plants 
low and high in potassium was used 
to show the important role of this 
nutrient in keeping the “pipelines” 
open and healthy. Plants with poor 
root systems, diseases, corn borer dam
age, and mechanical injury due to cul
tivation were used to illustrate the

detrimental effects of these things on 
the efficiency of the conducting system 
and on the health of the plants. A few 
drops of a 10%  solution of potassium 
thiocyanate followed by a drop or two 
of a 10%  hydrochloric acid on nodes 
of corn well supplied with, and corn 
low in, potash illustrated to the farm
ers the accumulation of iron in the 
nodes of potash-deficient plants.

Both the Purdue and the Bray plant 
tissue tests were used at the field meet
ings. Each has advantages, but regard
less of which one was used its value 
was dependent on the technique and 
common sense of the tester. The tests 
were not used to predict yields or to 
make fertilizer recommendations, but 
rather to give the farmer an apprecia
tion of the complexity of plant feeding 
in relation to fertility levels, moisture 
status, soil tilth, temperatures, stand 
competition, and other related factors. 
The importance of each element to 
plant growth and maturity was stressed.

Tours at H arvest T im e

Field meetings similar to those dur
ing the growing season were conducted 
at corn harvest time. A typical tour 
was one held in Blue Earth Countv in

* Terminology and explanatory' material obtained 
from G. X . Hoffer.

F ig . 5 .  F ie ld  la b o ra to ry  equipped  to analyse  soil and p lan t tissu e.
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Time Proven LaMotte 
Soil Testing Apparatus
LaM otte So il Teating  Service ia the 
d irect result of 30 yeara 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 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 so il conditions 
encountered.

Methods for the follow ing are avail
able in single units or in combination 
s e ts :
Ammonia Nltrsgsn Iron
Nitrate Nitrogen pH (asldlty & alka-
Nltrlto Nitrogen Unity)
Available Potash Manganoso
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium

T ests for Organic M atter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with in
structions.

Illu strated  literatu re w ill b e  sent upon 
reguest w ithout obligation .

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

LaMotte Combination 
Soil Testing Outfit

south central Minnesota where a group 
of farmers visited two demonstrations 
one afternoon. A committee of the 
farmers assisted in harvesting three 
1/ 100-acre plots from each treatment 
during the morning before the tour for 
yield demonstrations. The corn from 
each treatment was displayed in wire 
containers, labeled as to treatment and 
yield.

The first tour stop was at the Byron 
Howard farm near Mapleton, Minne
sota. The purpose of the demonstra
tion and how it had been conducted 
were explained to the group, and a 
brief history of the field and its past 
management was given. The soil is 
of lake-bed origin and classified as Blue 
Earth silty clay loam. Mr. Howard 
had taken over this land about two 
years ago. The field had a past history 
of mostly corn, oats, and soybeans with 
little manure or fertilizer. The general 
fertility level of the soil was low and 
its tilth poor. Yield results (F ig . 2) 
illustrated to the farmers that corn 
yields could be increased markedly on 
low fertility land by broadcast applica
tions of high amounts of fertilizer di
rectly on the corn ground as a soil- 
b u i l d i n g  treatment. Representative 
ears from each plot were used to illus
trate that plant-food deficiencies, not 
weather, were responsible for poor ear 
development on the inadequately fer
tilized corn (F ig . 3 ). The increasing 
importance of moisture supply, proper 
stand, and good tillage methods was 
stressed as factors in making effective 
use of heavier fertilizer applications.

The second stop on the tour was 10 
miles from the Howard farm on the 
Alfred Noy farm near Vernon Center. 
The soil on these plots was a dark, 
heavy prairie soil called Webster silty 
clay loam and management during the 
past few years has been excellent. 
Legumes were grown in a good rota
tion and plowing under green manure 
crops was a common practice. Fairly 
heavy applications of manure had been 
made and fertilizers were used on corn 
and legumes in the rotation. Yield
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results (F ig . 4 ) were used to illustrate 
that when a high soil fertility level 
has been maintained, additions of 
heavy rates of fertilizer directly to the 
corn are not necessary or practical. 
The importance of having sufficient 
stand to take advantage of the high 
fertility level was emphasized. Atten
tion was directed to the effects of soil 
organic matter on increasing soil mois
ture reserves and thus stabilizing pro
duction on a high level over a period 
of years.

At the end of the tour mounted 
specimens of well-nourished corn plants 
and of plants deficient in nitrogen, 
phosphorus, and potassium, prepared 
during the growing season by using 
the methylene blue dye test, were used 
to summarize the importance of ade

quate nutrition to corn development 
and high yields.

Summ ary

The effectiveness of the diagnostic ap
proach used in the Minnesota corn fer
tility demonstrations during 1952 was 
very well expressed by Russell Gute, 
County Agent of Steele County, after 
250 farmers had just completed a har
vest-time tour of 4 of the 16 demon
strations he supervised this year. Gute 
commented, “These farmers have ob
tained in this one season a better under
standing of corn production and how to 
make corn a partner in a complete con
servation system of farming than we 
have been able to give them during the 
11 years I ’ve been working in this 
county.”

Information’s Harvest. . .

( From page 5)

one leader, one achievement. America 
seldom depends on single individuals 
alone to carry the spark of newer 
knowledge. Credit for doing this be
longs to a multitude, even reaching 
down into the counties and townships. 
In fact, information studies have shown 
that the word of a respected neighbor 
who has been converted to some new 
practice has more weight and motiva
tion than almost any other “tell-how” 
medium.

Out of the years of “find-how” and 
taking it afield to usefulness there have 
grown up hundreds of notable men and 
women devoted to a lifework of exten
sion information and demonstration. 
I have found during a career of farm 
reporting that the best ones were cor
dial, tireless, patient, friendly, hopeful 
folks of good will. I have known 
many of them to travel far, be away 
from home days on end, tote heavy and 
bulky materials to and fro. What will 
happen through television to lessen 
their mileage without marring their 
performance and effectiveness is any

one’s guess. This is indeed the anni
versary of extension information 
pioneers together with the overture to 
a whole new system of “tell-how” no 
less revolutionary.

Before quoting from some of the 
speeches and papers of Dr. Knapp as 
suitable for this anniversary, let’s take 
a quick look-see at the extension- 
demonstration-information deal as it is.

The Cooperative Extension Service 
influenced about six and a half million 
families in 1951. Of these, four-fifths 
of the families that changed their agri
cultural practices and three-fifths of 
those who changed home and house
hold methods were farm families. 
There were besides over two million 
boys and girls enrolled in 4-H clubs 
who received leadership in agricultural, 
homemaking, and social, spiritual, and 
civic work. Here the devoted aid of 
volunteer club leaders and parents en
hanced the service of professional ex
tension specialists.

Besides the more than a million local 
leaders enrolled in this extension cru
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sade, the regular extension staffs are 
credited for 1951 with nearly a million 
“news stories” and 165,000 radio talks. 
They distributed 23 million publica
tions issued by the state colleges and the 
Department of Agriculture; held over 
two and a half million meetings with 
a record attendance of an estimated
75.520.000 persons. The county agents 
now at work in all main agricultural 
counties were recorded as having 
handled personal farm contacts through
8.565.000 phone calls, as many office 
calls, and 3,668,000 farm and home 
visits. Men and women agents were 
said to have made personal contacts 
with 20 million persons in 1951— and 
that’s what gets results.

And as we scan this statement it must 
be remembered that in this super- 
technical age of agriculture there is a 
greater immediate and constant need 
for correct and up-to-date information 
than ever before. In every realm of 
farming, from economics to zoology 
and electronics, the pressure per unit 
for higher and higher output calls for 
new ways and means based on fast 
changing scientific findings. The 
“know-how” of today may become the 
back number discard of tomorrow.

CO N SID ER, therefore, some of the 
pointed and eloquent statements by 

Dr. Knapp during his busy years:
“There is only one effective way to 

reach and influence the farming classes 
and that is by object lessons . . . There 
must be at least five or six demonstra
tion farms and quite a few cooperators 
in each township to make it practical 
to reach every neighborhood, arouse 
interest and competition everywhere in 
the community. T o  do this requires 
at least one agent in each county.”

Can you recall those first county 
agricultural agents who had to work 
by the trial-and-error system in your 
state ? I know one such who graduated 
from the agricultural college in his late 
forties, willing to begin thus rather late 
in life to conform to the new theory of

education. That he succeeded against 
age obstacles is proven when we tell 
you that he ended his public service 
career as boss of farmers’ institutes.

RETU R N IN G  to more Knapp quo
tations:

“Our greatest need being a wide 
knowledge of common things, the 
teacher who really enters into country 
life and seizes its opportunities for de
veloping the resources of the country, 
for increasing the harvests, improving 
the landscapes, brightening the homes, 
and flooding the people with knowl
edge of helpful things, will never want 
for friends nor for places to teach. How 
joyfully will such a teacher be wel
comed! The sound of her footsteps on 
the approaching walk will be sweeter 
music to the cottage inmates than ever 
came from organ or piano even under 
the touch of genius.”

“Home conditions will ultimately 
mold a man’s life. You may do all 
that you are a mind to in schools, but 
unless you reach in and get hold of 
that home and change its conditions 
you are nullifying the uplift of the 
school. The home eventually controls 
the viewpoint of man.”

“Colleges of agricultural and me
chanic arts: Your work will not be 
done until every farmer and planter 
shall be so well instructed that he will 
mold the soil to his profit and the 
seasons to his plans, till he shall be free 
from the vassalage of mortgage and the 
bondage of debt and become a toiler for 
pleasure, for home, for knowledge, and 
for country; until capital and labor 
shall unite under the leadership of 
knowledge and equitably divide the 
increment of gain. Your mission is to 
solve the problems of poverty, to in
crease the measures of happiness, and 
to the universal love of country add the 
universal knowledge of comfort, and 
to harness the forces of all learning to 
the useful and the needful in human 
society.”

“Instructions to county demonstra
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tion aeents: Sometimes farmers haveO
peculiar views about agriculture. They 
farm by the moon. Never try to dis
illusion them. Let them believe in 
farming by the moon or the stars, if 
they will faithfully try our methods. 
It does not pay to waste good breath on 
such matters. Avoid discussing politics 
or churches. Never put on airs. Be a 
plain man, with an abundance of good, 
practical sense. Put your arguments in 
a sensible, practical way. Secure the 
country village influence and induce 
the citizen to give active aid. When 
the tide of local opinion has set in favor 
of better methods of farming it will be 
found easy to maintain interest.”

DR. KN A PP believed in diversified 
farming but he once asked how 

the man who has nothing can diversify. 
He cannot buy the fraction of a cow 
or a pig, it was pointed out. In respect 
to advancing credit and improving the 
existing structure of rural credit in his 
time, he declared as follows:

“The credit system has been a potent 
factor in depressing agriculture. It 
might have been a necessary evil in a 
limited way forty years ago, but it pros
pered and became dominant, oppres
sive, and insolent. It unblushingly 
swept the earnings of toil from the 
masses into the coffers of the few. It 
substituted voluntary for involuntary 
servitude, and poverty by contract 
under the fear of the sheriff for the 
ownership by birthright and a govern
ment by proprietary right. So we have 
lived under a slavery where the chains 
were ingeniously forged and the bands 
riveted with gold.”

And we close these random quotes 
with one that has a spiritual turn: 

“The power which transformed the 
humble fishermen of Galilee into 
mighty apostles of truth is ever present 
and can be used as effectively today in 
any good cause as when the Son of God 
turned his footsteps from Judea’s capi
tal and spoke to the wayside children 
of poverty.”

I N C R E A S E
C R O P  P R O D U C T I O N

m
- R  8* '  -
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SOIL 
TESTING

C‘V ‘V

T H E  C O M P L E T E  S IM P L E X  S O IL  
T E S T  O U T F IT

•  Practical for use in any locality—re 
quires no waiting— allows for frequent, yearly 
tests. Contains all the solutions and appa
ratus necessary for 100 to 300 soil tests for 
each of 13 important soil chemicals including 
trace elements, plus tissue tests for Nitrates. 
Phosphorus and Potassium. $49.50

•  Other commercial Simplex Soil Test 
Outfits include:
T H E  JU N IO R  S IM P L E X  S O IL  T E S T

O U T F IT  ................................................. $33.50
T H E  FARM  S IM P L E X  S O IL  T E S T  

O U T F IT  ............................................  $25.50
•  Solution replacements available for all 

commercial Simplex Soil Test Outfits.
A ll outfits sh ipped  via R ailw ay E x 
p ress F .O .B . N orw alk, Ohio.

W rite fo r  d escrip tive literature.

T HE EDWARDS LA B O RATO RY
P. O. Box 318-T N O R W A LK . OHIO
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FREE L O A N  O F  E D U C A T IO N A L  FILM S

T h e A m erican  P o ta sh  In s titu te  will be pleased to  loan to  ed u catio n al  
o rg an iza tio n s, a g ricu ltu ra l advisory group s, responsible farm  associa
tio n s, an d  m em b ers o f th e  fertilizer trad e  th e  m o tio n  p ictu res listed  
below . T h is service is free excep t for shipping ch arges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From  Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests
The Plant Speaks Thru Leaf Analysis
Borax From  Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

R eq u ests should be m ad e well in advan ce and should include in fo rm a
tio n  as to  group before w hich th e  film is to  be show n, d a te  o f exhibition  
(a ltern ativ e  d ates if  possible), and period o f loan .

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

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

Circulars
T o m a to e i (G e n e r a l)  B e tte r  C orn  (M id w est)
A sparagus (G e n e r a l)  T h e  Cow and  H er P a stu re  (G e n e r a l)
V ine Crops (G e n e r a l)

Reprints
F - 3 -4 0  W hen F e r tilis in g , C on sid er P la n t-fo o d  

C on ten t o f  Crops 
S -5 -4 0  W hat Is  th e  M atter w ith Y o u r S o il?  
Y -5 -4 3  V alu e A  L im ita tio n s  o f  M ethods o f 

D iagnosing  P la n t N u trien t Needs 
A -1 -4 4  W hat’s in  T h a t  F e r t i l is e r  B a g ?  
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

C rops
P -S -4 5  B a la n ced  F e r tility  in  th e  O rch ard  
Z -5 -4 5  A lfa lfa — T h e  A risto cra t
0 0 - 8 - 4 5  P o ta sh  F e r tilis e rs  A re Needed on 

M any M idw estern F arm s
Z Z -1 1 -4 5  F irs t  T h in g s F irs t  in S o il  F e r tility  
T -4 -4 6  P o tash  Losses on  th e  D airy Farm  
Y -5 -4 6  L ea rn  H unger S ig ns o f  Crops
1 -2 -4 7  F e r tilise rs  and H um an H ealth 
T -4 -4 7  F e r ti l is e r  P ra c tic e s  fo r  P ro fita b le

T o b a cco
A A -5-47  T h e  P otassiu m  C o n ten t o f  Farm  

Crops
I T - 1 1 -4 7  How D ifferen t P la n t N u trien ts In 

fluence P la n t Grow th 
V V -1 1 -4 7  A re Y ou  P a stu re  C o n scio u s? 
R -4 -4 8 — N eeds o f  th e  C orn Crop 
X -6 -4 8  A pplying F e r tilis e rs  in  S o lu tio n  
A A -6-48  T h e  C h em ical C om p osition  o f  A gri

cu ltu ra l P otash  S a lts  
G G -1 0 - 4 8  S ta rre d  P la n ts  Show T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  Use o f  S o il  Sam p lin g  T u bes 
K K -1 0 -4 9  An A pproved S oybean  Program

fo r  N orth C aro lin a  
S S -1 2 -4 9  F e r tilis in g  V eg etab le  Crops 
F - l - 5 0  A S im p lified  F ie ld  T est fo r  D eter

m in ing  P otassiu m  in P la n t T issu e
1 -2 -5 0  B o ro n  fo r  A lfa lfa
K -3 -5 0  M etering Dry F e r tilise rs  and S o il 

A m endm ents In to  Irr ig a tio n  System s
0 - 4 - 5 0  B lrd s fo o t T r e fo i l— A P ro m isin g  F o r 

age Crop
V -5 -5 0  P otassiu m  Cures C herry C url L ea f 
X -5 -5 0  F e r tilis e rs  H elp M ake Hum us 
B B -8 -5 0  T ren d s in  S o il M anagem ent o f 

P each  O rch ard s
1 1 -1 1 -5 0  T re e  Sym ptom s and L e a f A nalysis 

D eterm ine P o tash  Needs 
A - l-5 1  S o il-testin g  R ed uces Guessw ork
1 -2 -5 1  S o il  T re a tm e n t Im p roves Soybeans 
K -3 -5 1  In crea sin g  C otton  Y ields In North

C arolin a
M -3-51  A L ook a t  A lfa lfa  P ro d u ctio n  In 

th e  N ortheast 
0 - 4 - 5 1  M ore C orn a t No E x tra  Cost 
P -4 -5 1  T h irty  T o n s  o f  T o m ato es p er A cre

S -5 -5 1  T h e  D evelopm ent o f  th e  A m erican  
P o tash  In d u stry  

W -6-51  D oes P o tash  F e r ti l is e r  R ed u ce P r o 
te in  C on ten t o f  A lfa lfa ?

X -8 -5 1  O rch ard  F e r tilis a t io n  G round and 
F o lia g e

B B -1 0 -5 1  H ealth y  P la n ts  M ust B e  W ell N our
ished

C C -1 0 -5 1  P ro d u cin g  S m a ll G rain  M ore Effi
c ien tly

D D -1 0 -5 1  F e r ti l is e r s  fo r  V eg eta b le  C rop s, 
R ates , P la cem en t, and R a tio s  

E E -1 0 -5 1  R o ta tio n  F e r tilis a t io n  
G G -1 1 -5 1  F e r ti l is e r  R eco m m en d atio n s Based 

on S o il T ests
1 1 -1 2 -5 1  P a stu re  Im p rov em ent W ith  1 0 -1 0 -  

1 0  F e r ti l is e r  
J J - 1 2 - 5 1  S o il  F e r tility  and P astu res  
K K -1 2 -5 1  P otassiu m  In A nim al N u trition  
A - l - 5 2  R esearch  P o in ts  th e  W ay to  H igher 

Levels o f  P ean u t P ro d u ctio n  
C -2 -5 2  P o ta sh  Needs M ove W est 
D -2 -5 2  B o ro n  fo r  F o ra g e  Crops 
E -2 -5 2  L ad ino  C lo v e r— Its  M ineral R e q u ire 

m ents &  C hem ical C om position  
G -3 -5 2  A lab am a's  E xp erien ce  W ith  A lfa lfa  
H -3 -5 2  T h e  R ela tiv e  M erits o f  In o rg a n ic  A  

O rg an ic  S o u rces  o f P la n t N utrients 
J - 3 - 5 2  In v en to ry in g  S o il Im p rovem ent 
K -3 -5 2  P astu res  P ay  P ro fits  in  L ou isiana  
L -4 -5 2  E fficien t Use o f  F e r ti l is e r  in the  

S o u th ern  R egion  
M -4 -5 2  T h e  In o rg a n ic  S id e  o f  L ife  
N -4 -5 2  Use o f  a S o il T e st Sum m ary In 

A gron om ic P ro gram s 
0 - 4 - 5 2  T o m ato  P ro d u ctio n  fo r  th e  C anning 

In d u stry
P -4 -5 2  Soybeans Need F e r ti l is e r  on Many 

A rkan sas R ice  Farm s 
Q -5 -5 2  P otassiu m -n itro g en  B a la n ce  fo r  H igh 

C orn Y ield s 
R -5 -5 2  W hy P la n ts  D iffer in  F e r ti l is e r  Need 

and M ineral C om p osition  
S -6 -5 2  B e tte r  P o ta to  Y ie ld s in  W estern  

M aryland
T -8 -5 2  F e r tilise rs  Used in 1 9 5 1  by New Y o rk  

T o m ato  Grow ers 
U -8 -5 2  M ore and B e tte r  P ro te in s  M ake B e t

te r  Food and Feed 
V -8 -5 2  G row ing B e tte r  T u rn ip s 
W -8 -5 2  M agnesium  and P otassiu m  N utrition  

fo r  Sw eet P o ta to es  in  th e  Coastal 
P la in

X -1 0 -5 2  T h e  M ineral U p take by th e  Sweet 
P o ta to
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The hillbilly and his wife came to 
the movie with their nine children of 
assorted sizes. The hillbilly and his 
wife had a hard time controlling their 
children, much to the annoyance of 
the theater manager.

“You should have left half your 
children at home,” the manager said 
in exasperation.

The hillbilly looked the manager 
right in the eye. “W e did,” he said 
sadly.

# # *

Drunk in telephone booth: “Num
ber, hell! I want my peanuts!”

The second lieutenant and the W AC 
were walking down Lover’s Lane . . . 
the moon was full . . . the air was 
scented and everything was quiet when 
suddenly the W AC whispered: “Lieu
tenant, you’re out of step.”

“Is she your best girl?” 
“No, just necks best.”

Pat and Mike were having dinner 
together. Pat helped himself to the 
larger fish.

Mike: “Fine manners, ye have, Pat. 
If I reached out first, I ’d take the 
smaller fish.”

Pat: “Well, ye’ve got it, haven’t ye?”

If there’s any surplus fat on a per
son a bicycle will bring it out.

Three professional football players 
were sitting on the bench exchanging 
yarns about how they happened to leave 
school and take up professional playing.

“In my senior year at Yale,” said the 
first player, “they made me take cal
culus. I just couldn’t make head nor 
tail of it, so they threw me out on 
my ear.”

“That’s the way it was at Michigan,” 
said the second man. “In my junior 
year I had to take advanced trigo
nometry, and I wasn’t able to under
stand a thing, so out I went.”

Then the U.C.L.A. man spoke up. 
“Say, did you fellows ever run across 
a subject called long division?”

*  *  *

A GI returned to camp exhausted
after a week-end of wine, women, and 
song. On the bunk that held his re
cumbent form his buddies hung a sign: 
“Temporarily Out of Ardor.”

*  # #
A cub reporter on a certain small

town southern newspaper was sternly 
reproved by his editor for being verbose 
in preparing his stories. A little later 
he was dispatched to write up the
death of a well-known local merchant 
who had suddenly expired.

Looking over the young man’s shoul
der an hour later, as he prepared his 
story, the editor read: “Howard Jones, 
prominent merchant of this city, was 
walking along the street this morning, 
when he suddenly clasped his hands to 
his heart and said, ‘I ’m going to die’. 
Then he leaned up against a fence and 
made good.”



B O R A X restores lost boron to soil

Yes, Borax does restore lost Boron to 
soils. . .  the Boron that is so essential 
to fine, healthy crops and big yields. 
A lth o u g h  the am ou n t o f  B o ro n  
required is extremely small, its impor
tance is com parable to N itrogen, 
Potash and the other essential plant 
foods. Don’t let a Boron deficiency in 
soil cause crops to dwindle and plants 
to grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade o f Borax, 
to restore the boron—then watch the 
yields o f alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality!

F e r t i l i z e r  B o r a t e  (equivalent to 
approximately 93% Borax) and F e r 
t i l iz e r  B o r a t e -H ig h  G r a d e  (equiva
lent to approximately 121°/0 Borax) 
come in fine mesh for addition to 
mixed fertilizer, or coarse mesh for 
direct application where required. 
This material saves you important 
money in cost o f transportation, stor
age and handling, etc., because water 
content is held to approximately 240„ 
water (5 mols). County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations. 
Write today for literature!
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the difference is...

Naugatuck Chemicals

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
Naugatuck Chemical Division, Naugatuck, Conn. 

manufacturers of seed protectants—Spergon, Spergon-DDT, Spergon-SL, Spergon-DDT-SL, Phygon 
Seed Protectant, Phygon Naugets, Phygon-XL-DDT,Thiram Naugets—fungicides—Spergon Wettable, 
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Dust, Phygon Rose Dust—miticides—Aramite.
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T R O N A - E S T O N  
C H E M I C A L S  I N C L U D E :

T R O N A f BRAND  
Lithium  C h em icals  
M uriate o f Potash (chem ical 
and a gricu ltu ra l g rad es)  
Sulphate of Potash  
Potassium  Pentaborate  
S a lt C a k e
Desiccated Sodium  Sulphate  
So d a Ash
Sodium  Pentaborate

THREE ELEPHANT BRAND*
B o rax, Technical (coarse and  
fine gran ular-po w d ere d)
Boric A cid ,Technical and U .S.P. 
PYROBOR* Dehydrated  
B o rax, Technical (coarse and  
fine g ra n u la r)
Pentahydrate B orax (refined) 
TR O N A B O R * Pentahydrate  
B o rax  (crude)

ESTO N  BRAND  
A LK R O N *  (parathion  
form ulations)
BROM OFUM E* (soil 
fu m igan ts)
ESTO M ITE* (residual type  
m iticide)
E STO N A T E*  (D D T dust 
concentrates and  
e m ulsifiab le  solutions) 
ESTO N O X *  (toxaphene  
form ulations)
O rg a n ic  brom ides  
TETR O N * (Tetraethyl 
pyrophosphate  form ulations) 
TU M B LEA Ff (defo liants) 
TU M B LE-W EED f (herbicides)
*  T rade M ark R eg istered  
\ T rade M ark Am erican  
Potash & C hem ical C orp.

ON OLD SUBJECTS...
Agriculture and Industry are as old as 
written history; old subjects, it is true, but 
through the years chemistry has altered 
esta b lish e d  form u las and ra d ic a lly  
changed the accepted methods of both.

American Potash & Chemical Corpora
tion has, since its earliest beginnings, sup
plied basic chemicals for both industry 
and agriculture. It now adds to these the 
Eston brand of fumigants, insecticides, 
herbicides, defoliants and refrigerants. 
Thus American Potash broadens its line 
of agricultural and industrial chemicals. 
It will continue to do so as other Trona, 
Three Elephant, and Eston brand products 
follow to meet customer requirements and 
market demands.

Keep an eye on American Potash.

New; Light

P R O V E D  C H E M I C A L S  F OR  I N D U S T R Y  
A N D  A G R I C U L T U R E

American Potash & Chemical Corpomtion
Offices • 3030 West Sixth Street, Los Angeles 54, Calif., 122 East 42nd St., New York 17, N. Y. 

* E S T O N  C H E M I C A L S  D I V I S I O N ,  3100 East 26th Street, Los Angeles 23, Calif.
Plants  • Tro na and Los Angeles, California
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i\ breakdown of . .
Wait ing

Y17TSEA C R ES say that people spend from 20 to 50 per cent of their 
■ ■ lives sleeping, and from 10 to 20 per cent of their time eating and 

drinking—yet nobody much has ever bobbed up with a theory as to 
how much of the waking hours in our careers we spend in simply 
waiting.

W aiting may be pleasant and anticipatory of good things ahead or 
dreary and unproductive. It may be caused by our own bad planning 
or someone else’s heedless or accidental fault. In any event, it’s a 
pause and a deferment, a halt and a slowdown— a period of temporary 
inaction which is dead against the grain of most rugged, go-getting 
Americans.

Only youngsters with time on their 
hands to squander and oldsters who 
like to relax and conserve their ener
gies look upon waiting without great 
dismay. The joke about it is that the 
only ones who are really professional 
waiters are actually not the ones who 
do the waiting, as hosts of disgruntled 
diners know, from soup to nuts.

Thus far we have had no schools of 
etiquette or mental equilibrium dedi

cated to alleviating or adjusting the 
feelings of ordinary harassed mortals 
caught in frequent waiting spells. It 
seems that here exists a glaring void in 
our current physiological and psycho
logical practice that might well be cul
tivated as a boon to bystanders and a 
solace to those who get “stood up.”

T o be able to endure a long wait 
with patience and less reliance upon 
chain-smoking and crossword puzzles

3
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might help us to pass the lost time with 
greater fortitud e and resignation. 
Countless husbands would pay glowing 
tribute to the daring author who landed 
a piece of outspoken warning in some 
feminine magazine, or gave the gals 
the works about making menfolks wait 
through • a modern T -V  sermonette, 
along with the soft, dishwashing hands 
and the kissable breath tablets.

YE T  in the course of human events 
some of our fondest and clearest 
recollections have something more or 

less to do with waiting around for 
happenings. I presume this is because 
as one stands or sits in relative idleness 
in the vacuum that precedes some po
tent incident, the mind registers on 
memory’s sensitive plate in a stronger 
way than when we get what we want 
in a hurry. If events come too fast or 
life gets too complex, complicated, and 
crowded, the result leaves a gray haze 
in our memories that rubs out easily. 
So we may now test our theory that 
waiting leaves its mark as an indelible 
reminder from impressionable child
hood to that elderly era when waiting 
is just about all one is sure of this side 
of paradise.

Back yonder in boyhood there came 
a time when Mother was absent from 
home, tending some sick • relation or 
away on a vacation. Dad was on deck 
part of the time, but the place was 
lonely when you got back from school. 
The meals were frightful concoctions, 
and the sense of serenity and normalcy 
was gone. You’d sit in the twilight 
and imagine what Mother was doing 
and get panicky about all the things 
that could happen to delay her return. 
Then on the bright day of her home
coming you picked some zinnias and 
marigolds and put them in Grandma’s 
choice vase, gave the dirt another flick 
under the rug, washed the grime from 
behind your ears, straightened the tidy 
on her favorite rocking chair, washed 
up the sinkful of dishes, and waited 
joyfully for Dad to drive in with his 
precious partner. That spell of waiting 
taught you heaps of sound things about

realities, so that when the class sang 
“Home, Sweet Home” you could really 
lift your changing voice in fervent 
praise.

If your Mother’s family register 
showed that your birthday was late 
in August, you kept that date in mind 
daily through July and let the home- 
folks know in a roundabout way that 
there were certain choice and useful 
things you wanted most. To be worthy 
of consideration, you observed the 
amenities carefully, obeyed parental ad
monitions, hewed close to the line, tried 
not to shirk your chores, spent reason
able hours at the swimming hole and 
the pasture ball diamond, and did all 
the dutiful errands and favors that Boy 
Scouts of a later era uphold. When the 
day was almost upon you, somebody 
remarked that you were getting older 
and were almost a man. Instead of 
annoying or scaring you— as mention 
of birthdays often do now— this natal 
day was like the first quarter-mile 
stretch on a two-mile heat—just a 
warming-up spell to loosen your life’s 
legs and point your nose to the long 
course your feet must travel. Such a 
waiting spell taught you kinship with 
all the world of living things and made 
you thankful for a sheltered haven in 
which to train for the tricks and turns 
of the race to come.

YOUR grade school was really a 
great spot after all, when you think 
it over now. But in those callow days 

of youthful rebellion at rigid deport
ment, you put red rings around the 
pleasant date of June 15. This culmina
tion of long weeks of yearning opened 
for you a glorious vista. No more nine 
o’clock regimentation and weary hours 
of recitation and cramming. The big 
outdoors beckoned, the days were long 
again, the humidity and heat of sum
mer were upon your shoulders, arid 
the gleaming, leaping fish along the 
river and the string-ball in the closet 
hoard tantalized your dragging school 
hours. But somehow, looking behind 
you now, you wonder why this spell of 
waiting was so irksome, as you realize
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in the fullness of time that the school 
of life has harsher and crankier teachers 
than the worst of those you sought to 
leave behind.

In the whole realm of waiting spells, 
nothing ever compares in juvenile glee 
with the arrival of the circus in your 
old home town, with your bunch of 
chums gathered at the best vantage 
point to see the parade— at the corner 
of Maine and Doty streets. The bills 
had been plastered up on fences and 
sheds for six weeks previous, admired

and marveled at by every kid and dog 
in town. Finally the day broke warm 
and clear, you hustled down to meet 
your friends, some already high on the 
extending limbs of sycamores, and 
others perched on lamp posts or peer
ing from second-story office windows. 
The popcorn and spun candy hucksters 
and the circus vendors with balloons 
were on hand an hour before the pag
eant, adding much to your anticipa
tion. At last after all hope was almost 
gone, the faint blare of the trumpets 
and the thud of heavy drums pushed 
you frantically to the sidewalk edge. 
Down there at the bridge were white 
horses with waving plumes, golden 
chariots, fancy riders and tumbling 
clowns, the piping calliope, and the 
growling lions in closed cages— a year’s 
dream come true for a hopeful kid 
in a country town. Yes, we agree from 
a distant point of time, this event and 
the wonders of the Glorious Fourth 
were so much worth waiting for that 
many of us would gladly go back there 
and wait for twice as long if we might 
capture all the rapture it entailed.

BACK to school again. This time 
you are waiting in fear and nerv

ous exhaustion for your turn to mount 
the platform in the monthly “rhetor- 
icals.” Few boys who later become 
senators and auctioneers, perhaps, ever 
show much sign of liking oratory in 
the schoolroom. W ith the rest of us re
tiring chaps, the gruelling indoor exer
cise ordered by the top professor was 
excruciating punishment. You usually 
chose the piece to be given from^the 
library collection of noble fulminations 
or literary gems. You borrowed the 
book for home study a couple of weeks 
ahead of the afternoon when it was 
your turn to be a martyr to culture. 
Pledging your closest chums to de
corum and decency, lest they snicker 
and make faces, your hour of dread 
approached and your throat got dry. 
The rest of it is buried in the fog of 
forgotten tortures. Somehow you 
stumbled to the rostrum, gazed fixedly 
at some spot across the room, and 
mumbled through the ordeal minus the 
proper gestures called for in rehearsals. 
It was years later before you learned 
that this awful waiting spell helped 
condition you for doing many tasks the 
human mind shuns and dislikes.

By the time a few years afterward 
when you were elected to make the 
“junior response” at graduation, or 
even later as “class orator” on com
mencement day, the interval .of waiting 
on the high platform edged with potted 
palms and paper flowers found you 
steeled and ready, willing and eager to 
do your best. The nervousness and 
timidity were gone because Pa and Ma 
were down there waiting too, and a 
thankful kid simply couldn’t let them 
down. Here the sense that others who 
had faith in you and were also waiting 
gave you the courage to overcome 
yourself.

Next on memory’s list of anxious 
waitings is the evening before your first 
paying job. Although you knew the 
head of the shop where your first assign
ment in life’s duties lay, there was a 

( Turn to page 51)
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Balanced Nutrition Improves 

Winter Wheat Hoot Survival
P .  £ £ o k a * o n '

Agronomy Department, University of Illinois, Newton, Illinois

soils of southern Illinois. (See Fig. 1.) 
Farmers asked— “What is wrong with 
wheat?” Surface examinations about 
April 1 indicated these stunted wheat 
plants had few active roots attached.

There was more than one cause of 
poor early spring growth, as indicated 
by conditions of wheat on variously 
treated plots at several long-time soil 
experiment fields operated by the De
partment of Agronomy, University of 
Illinois, in this soil area. Deficiencies 
of either limestone, phosphates, or pot
ash resulted in stunted wheat plants. 
But what about those root conditions 
below? The possibilities from under-

WIN T E R -K IL L IN G  of wheat roots 
seems to be a vital factor in limit

ing wheat yields, according to 1952 
wheat root studies in southern Illinois 
experiments. Total yields and quality 
are dependent upon a fertility balance 
which will keep wheat roots alive dur
ing the winter and early spring months.

Wheat often comes through certain 
winters in ragged condition with un
even stands. This was particularly true 
in the spring of 1952 on the clay pan

1 The author wishes to express his appreciation to 
H. L. Garrard of the American Potash Institute for 
photographs used herein and for assistance during 
these wheat root studies.



ground studies were fascinating.
It  is difficult to get proper root 

samples intact without injuring other 
portions of small experimental plots. 
T o  start a root study project, a number 
of metal frames were made, 12 inches 
long, 8 inches wide, and 9 inches deep. 
A frame was forced into the soil, and 
the block of wheat roots and soil re
moved intact, representing one foot of 
row. (See Fig. 2 .) These in turn were 
placed upon a wire screen and the soil 
was washed from the roots by a light 
spray of water.

The same story came from studying 
wheat roots dug at each of three ex
periment fields. Wheat roots were sub
ject to winter-killing where the fer
tility was severely out of balance. 
When either limestone, phosphate, or 
potash was deficient, the roots were 
stunted and sometimes dead. But 
comparable wheat roots dug in early 
April from adjacent plots with com
bined treatments of limestone, phos
phate, and potash had large masses of 
roots, which were lighter in color, with 
more roots extending below the 9-inch 
level. Comparisons of wheat roots are 
shown in Figs. 3, 4, and 5.

Illinois Soil Experim ent F ields

Root studies were made at Browns- 
town, Toledo, and Oblong Soil Experi
ment Fields, where soil conditions are 
more or less representative of many 
counties in the southern third of 
Illinois.

The unimproved gray silt loam soils 
over tight clay subsoils might be called 
multiple deficiency soils, that is, with 
several limiting factors, both chemical 
and physical:

1. The impervious subsoils on unim
proved fields often cause excessive 
water to accumulate in the root 
zone during winter and early 
spring. Drainage, aeration, and 
moisture-holding capacities of such 
soils can be improved by liming 
and growing deep-rooted legumes.

2. These soils require 3 to 5 tons of
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F ig . 2 .  Sam p les o f  w heat w ith soil b lo ck s  in  
m etal fra m es b e fo re  w ashing ro o ts . Sam e w heat 
as in  F ig . 5 .  Brow nstow n S o il E x p t. F ie ld , May 

2 9 ,  1 9 5 2 .

limestone to insure good alfalfa 
and clover growth.

3. They are low in native organic 
matter, with nitrogen release slow, 
and often inadequate for corn and 
wheat.

4. Available phosphorus is low, espe
cially for wheat and legumes.

5. Available potassium is low, and 
usually inadequate for legume 
hays, corn, soybeans, and wheat.

The Oblong and Toledo Fields were 
started in 1912 and have been operated 
for 40 years over 10 rotations, with 
various combinations of treatments in
cluding lim estone(L), phosphates(P), 
potash(K), m anures(M ), crop resi
d u e s ^ ) , and supplementary nitrogen 
(N ). The Brownstown Field was 
started in 1940 and has completed only 
three rotations. The same trends of 
fertility balance have been noted at all 
fields. Soon after the treatments were 
started, the greatest relative response 
was from limestone, especially on the 
stand and growth of legumes. Wheat 
responded well to phosphates. Severe
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potash deficiency showed up about 10 
to 12 years after the limestone was ap
plied. The available potash had been 
farmed out by larger yields following 
the limestone-phosphate applications.

F a ll L eaf Symptoms

After a hard freeze in November 
1951, wheat on potash-deficient plots 
suffered considerable top injury, as is 
usual in many seasons. Leaves wilted 
slightly, turned yellowish or brown at 
tips and margins. These plots had a 
bronzed look.

-Phosphorus-starved wheat, on LN  or 
L N K  plots, was stunted and leaves had 
a faint purplish tint. These plants 
seemed comparatively more stunted as 
the winter progressed.

Unlimed plots grew stunted wheat 
with an undernourished appearance 
even where phosphates and potash had 
been added. The appearance of wheat 
on unlimed plots seemed progressively 
worse as the winter advanced.

Spring Conditions

Heavy snows and cold weather pre
vailed in December. The weather 
warmed up in January and wheat

seemed to revive. By February 1 it was 
apparent that something was severely 
wrong with wheat on certain plots, 
as many plants seemed nearly dead. 
Plants appeared darker green and more 
healthy on lime-phosphate-potash plots; 
however, there was also slight evidence 
of winter-killing on these plots.

R oot In juries V ary

Wheat roots dug on April 8 from 
Oblong and Toledo Fields showed wide 
variation in total root growth, depth 
of active roots, and color. (See Fig.
3 .) Roots from the R LPK  plots were 
generally strong and healthy, while 
those from the no-phosphate (R L K ) 
and no-potash (R L P ) plots were less 
numerous, and many seemed to have 
been winter-killed. Surviving roots 
on the no-phosphate plots (R L K ) were 
slightly darker in color than those from 
the no-potash plots (R L P ). Many 
wheat plants which had lost their orig
inal root systems re-established them
selves by growing new spring roots, 
which were about 3 inches long by 
April 8.

W e cannot say just why a nutrient 
deficiency might result in winter dam

n s .  3 .  R o o t*  and  topgrow th fro m  one fo o t  o f  row . L e ft , n o  p hoap hatet cen ter, com p lete  treatm en t | 
r ig h t, no potash# O b lon g  S o il Expt# F ie ld , O blon g, 111*, A p ril 1 0 ,  1 0 5 2 *
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age to roots. Roots supply water and 
minerals to leaves, but leaves also must 
supply carbohydrates to roots for new 
growth and energy. Therefore, a 

. breakdown of any one of the reciprocal 
functions of roots or leaves auto
matically slows down the growth of that 
plant.

F u rth er R oot Studies

Further root excavations were made 
at the Brownstown Soil Experiment 
Field on April 22 (see Fig. 4 ) , and on 
May 29 (see Fig. 5 ). In late April, 
differences due to deficiencies of either 

' limestone, phosphorus, or potassium 
were very outstanding, as shown in 
Figure 4. Roots without limestone or 
without phosphates were somewhat 
darker than those without potash. All 
were stunted in growth. The LN PK  
plot had more roots extending below 
the 9-inch depth but they were broken 
off. Up to this stage, no marked bene
fits from nitrogen were evident.

There was less increase in volume of 
roots from April 22 to May 29 than 
might have been expected. The same 
relative differences of volume and color 
between treatments seemed to prevail. 
(Cpmpare Figs. 4 and 5.) Note top- 
growth differences on May 29. By this 
time the effects of topdressed nitrogen 
also were apparent. (Compare LN PK  

‘ vs. L-PK .)

W inter In jury  from  Unknown 
Causes

Supposedly adequate soil treatments 
did not prevent all winter injury to 
wheat roots. As high as 20 per cent 
of individual plants on certain fertility 
plots which received minerals and extra 
nitrogen were injured to some extent. 
One area at the Newton Field which 
had been in continuous wheat for 10 
years had an estimated 75 per cent of 
plants with some winter injury in spite 
of supposedly adequate nutrients. 
Many of these plants seemed to recover 
more quickly in the spring due to the 
nutrients available.

Further studies are now in progress 
on factors other than chemical nu
trients, and which may be involved in 
root injuries. The key to higher wheat 
yields may come from further root 
studies regarding nutrient balance, soil 
physical conditions, genetic improve
ments, or disease resistance.

W e must admit that average top 
yields attained recently are too low, 
both on experimental plots and on farm
ers’ fields in this area where minerals 
and nitrogen in amounts believed to 
be sufficient have been added.

R oot In jury  and Y ield

Tillering, yield, and quality are all 
related to root growth and survival. 
Wheat plants with large masses of roots 
surviving the winter had a tendency to 
grow more tillers. Plants with stronger 
roots grew vigorously from the time 
they emerged from dormancy until 
ripening, thus producing higher yields 
of quality wheat.

Plants which lost part of their root 
system from winter injury were forced 
to grow new roots in the spring. Such 
plants grew few tillers strong enough 
to mature good heads of wheat. The 
grain was generally of poor quality.

Lodging Reduced

Wheat may lodge from causes other 
than potash deficiency; however, low- 
potash plots on experimental fields in
variably produce weak-strawed wheat 
which has a tendency to lodge.

Balance M eans Profit

The absolute necessity for balanced 
nutrition is illustrated by average wheatj o
yields from certain kev * plots at the 
Brownstown Field, as shown in Table 
I and Fig. 6 . There are 54 different 
single treatments or combinations in 
the experiment. A maximum gain of 
about 30 bushels came from the com
bined treatment (L N P K ). There were 
losses of about 10 bushels from de
ficiencies of either nitrogen or potas
sium; and losses of about 20 bushels



10 B e t t e r  C ro ps  W it h  P l a n t  F ood

Treatment LNPK -NPK LN-K LNP-

F ig . 4 .  Any one n u trien t d eficiency  a ffects  early  spring grow th and ro o t con d itio n s. Brow nstow n 
S o il E x p t. F ie ld , Brow nstow n, 111., A pril 2 2 ,  1 9 5 2 .

per acre if either limestone or phos
phorus was not applied. Here is proof 
of the old saying— “A chain is no 
stronger than its weakest link.”

There are many interactions or re
ciprocal benefits between treatments 
which are illustrated by these data. 

( Turn to page 49)

Flu . 5 . At head ing tim e bo th  ro o t con d itio n s and topgrow th vary acco rd in g  to  so il treatm en ts. See 
T a b le  I fo r  yields. Brow nstow n S o il E xp t. F ie ld , Brow nstow n, 111., May 2 9 ,  1 9 5 2 .



Kudzu Keeps Growing 

During Droughts
>u r I / a lte r

Regional Agronomist, Soil Conservation Service, Spartanburg, South Carolina

A LA RG E proportion of the 428,328 
acres of kudzu planted on farms 

cooperating with soil conservation dis
tricts in the Southeastern Region was 
used for grazing or hay in 1952. A lot 
of it had never been needed badly 
enough, for feed, before this past dry 
summer to make it advisable to fence 
for grazing or to tackle the job of mow
ing it for hay. But there is very little 
kudzu now that has not been used.

Kudzu is good cattle feed. You can

hear its praises being sung in every 
state of the Southeast. A lot of farm
ers are bemoaning the fact that they 
did not have some kudzu last year. 
They can see a field or two on their 
farms that would be very profitable if 
they only had the land in kudzu.

There are more than 500,000 addi
tional acres planned for kudzu on farms 
cooperating with the soil conservation 
districts in the Southeast. A lot of 
farmers who have kudzu already

F ig . 1 . T h is  9 -a c re  field  o f  7 -year-o ld  kudzu provided  4 2  cows w ith S I  days o f  grazin g  during 
la te  A ugust, S ep tem b er, and early  O cto b e r  1 9 5 2 .  H. T . W oodfin fa rm , S p a rta n b u rg  C ounty, S . C.

S o il C on serv ation  S erv ice  p hoto .
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planted are going to increase their 
acreage. There is a large acreage in 
the Southeast that should be in kudzu.

Most of the acres that have been 
planted or planned are in land capabil
ity Classes III, IV , V I, or VII* In fact, 
most of the kudzu has been planted 
on land that was not considered fit for 
anything else. It had been cropped at 
one time but it washed away, gullied, 
or eroded down to the unproductive 
subsoil. It is this kind of land that 
produced a crop of kudzu for hay or 
grazing when it was sorely needed, 
Many of the reports coming in recently 
have mentioned that this was the first 
year the kudzu had ever been used. 
Now that it has been used and found 
to be so good it is going to need ferti
lizer and grazing management. Nearly 
all who are using kudzu for the first 
time intend to fertilize this spring.

Lewis Williams, Montezuma, Ga., 
has 20 acres planted in 1942. This 20- 
acre field is made up of land capability 
Classes II, III, and VI. It was not 
very productive land at the time it was 
planted to kudzu. The kudzu was 
burned off this past spring to get rid 
of the heavy vines. The cows— 23 
head— were put on the kudzu field 
May 1 and were still on it in middle 
October. Mr. Williams says this is 
the first time the kudzu has been used. 
He says now he is going to apply 400 
pounds of 0-14-10 and sow crimson 
clover on the field this fall.

M anagement Is Important

There are a good many farmers who 
could tell Mr. Williams not to expect 
May grazing from the over-seeded 
kudzu. The clover has a tendency to 
hold back the kudzu in the spring. 
The clover is established and making 
its most vigorous growth just when the 
kudzu would like to start growing. 
Management comes into the picture 
when you have two crops like this on 
the same land. If you want to favor 
the kudzu it will be best to graze the 
crimson clover down early in the spring 
so as to keep it from making a rank

growth. The new growth of the kudzu 
is more palatable than the more mature 
clover so the cows eat the new, kudzu 
growth too close. If this new growth 
is kept grazed off, the kudzu,will be 
weak and puny the remainder of the 
summer.

Dairymen are reporting good milk 
production when the cows are on 
kudzu. Robert Sally, Orangeburg,
S. C., a soil conservation district co- 
operator, said, “I ’d rather have kudzu 
on my place for milk cows than any 
other permanent grass or legume.” 
The District Supervisor, Joe A. Smith, 
Springfield, S. C., said, “When my 
cows run out of grazing, I turn them 
on my kudzu and their milk produc
tion goes back up.” There are many 
dairymen using just a few acres of 
kudzu to turn their herds on for a 

„ couple of hours a day. They find that 
..they can maintain the production of 

their herds in this way when the other 
pastures are getting a little tough or 
low.

Frank S. Green, Villa Rica, Ga., a 
cooperator with the West Georgia Soil 
Conservation District, didn’t have to 
buy any feed or sell any cattle during 
the drought. In fact his herd of 51 
Angus cattle gained weight all summer. 
He says, “I was talking to a man the 
other day who remarked that I was 
mighty lucky that my cattle were not 
suffering from the drought like many 
others were. I told him, ‘It’s not luck 
— it’s just the result of four or five years 
of planning for a grazing program and 
hard work to get it established to take 
care of emergencies like this.’ ’

Mr. Green’s grazing program con
sists of 50 acres of fescue and ladino 
clover; 40 acres of Bermuda, Dallis 
grass, and white clever mixture; 15 
acres of sericea; 12 acres of kudzu, and 
25 acres of ryegrass and reseeding 
crimson clover. In addition there are 
3 acres of alfalfa used for hay. He 
has a high regard for his 12 acres of 
kudzu, pointing out that it carried his 
herd through the drought last, summer. 
“I ’d rather have kudzu than anydnsur-
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ance you can buy,” Mr. Green said, 
“and it’s a lot cheaper.”

Kudzu is good insurance as so many 
cattlemen found out last year. The 
acres in kudzu and the number of cows 
you have to feed determine the drought 
coverage that you have. T o  be com
pletely covered, it will be necessary to 
have more acres than will ever be 
needed for grazing. When the kudzu 
is not needed for grazing, it can he 
cut for hay. That is one of the big ad
vantages of kudzu. It can be used for 
hay or grazing at any time of the year. 
It does not get tough and unpalatable 
like some of the other legumes and 
grasses. Kudzu, if not used for hay or 
grazing, is not wasted. The top growth 
falling back on the soil as mulch and 
the increased root growth are building 
future productivity of the soil.

There are many farmers in the South
east who have abandoned a field, 
planted kudzu, and then gone back 5

to 10 years later and made 30 to 50 
bushels of corn. The effects of the 
kudzu last for a good many years after 
the first corn crop. Rather than kill 
out the kudzu, there are a good many 
farmers who are putting corn on the 
kudzu only every fourth year. In this 
way they get two hay crops and a crop 
of corn every four years. The land has 
been built up to 60 or 70 bushels of corn 
per acre under this kind of manage
ment.

Hog raisers are finding that they 
can make more profitable pork when 
they have a field of kudzu to run their 
pigs on while they are growing.

Turkey raisers have used kudzu. If 
kudzu is in the wrong place, a flock of 
turkeys will not only clean it up but 
will kill it out.

One of the chief complaints against 
kudzu is that it will not stand con
tinuous heavy grazing. That is en
tirely true. It just means that it is

F ig . 2 .  U pper l e f t :  D allis  grass, B erm u da grass, lcsp cd eza, and w hite c lo v er. Low er l e f t :  K y . 31  
fescu e  and lad in o  c lo v er. U pper r ig h t :  kudzu. Low er r ig h t :  ser icea . Kudzu is m*cdcd d uring  dry 
sum m ers and every fa ll  fo r  th at p eriod  when sum m er grasses are  tough and b e fo re  th e  coo l season 

cro p s  get enough grow th. S o il  C on servation  S erv ice  p h o to .
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necessary to plan the grazing program 
so that there are enough acres to take 
care of the number of livestock. The 
Georgia Coastal Plain Experiment Sta
tion has been grazing kudzu since 1933. 
They report, “This pasture is grazed 
continuously from about the middle of 
June to late October at the rate of one 
animal unit per acre. Preliminary 
grazing tests have shown that kudzu 
should not be grazed in spring before 
vine growth is well established. The 
average beef yield for the past 16 years 
has been 218 pounds per acre. The 
kudzu has not been fertilized with the 
exception of two 5-ton applications of 
stable manure.”.

In those sections of the Southeast 
where the summer seasons are shorter, 
kudzu will not start growth as early 
in the spring and will be killed by frost 
earlier in the fall. In those sections 
where dry falls are the rule rather than 
the exception, kudzu is used for graz- 
ing'only after the first frost has stopped 
growth.

As a result of the past two dry sum
mers cattlemen have decided that they 
need more kudzu in their grazing pro
gram. It is fortunate that there is 
ample acreage in most sections from 
which crowns can be harvested.

Kudzu, like any other crop, responds 
to good land preparation and high 
fertilization. It requires the use of 
good crowns or seedlings. It is also 
practical to make direct planting with 
seed.

For those who want to get kudzu 
planted in the late winter, the follow
ing simplified furrow method is recom
mended:

1. Plow a furrow slice along the 
slope with a turn plow set so as to 
throw out a deep furrow, turning the 
soil down hill.

2. On the return trip, plow a furrow 
slice up hill, but not close enough to 
form a high ridge.

3. Set crowns in the first furrow, 
pressing them into the loose soil on the 
lower wall so as to hold them in place.

4. Plow another furrow down slope

to cover the crowns up to, or 2 to 4 
inches above, the buds.

5. On the return trip, plow another 
furrow up slope to the first return fur
row.

6 . Apply fertilizer in the first cover
ing furrow.

7. Plow a second furrow down slope 
to fill the first covering furrow.

8. Plow at least one more round so as 
to leave a plowed strip of sufficient 
width for convenience in cultivation.

Depth of covering the buds (Step 4 
above) will, of course, depend upon the 
location and the time of planting. In 
areas where several freezes may be ex
pected after planting, cover the buds 
sufficiently to protect them from freez
ing. Ra\e the extra soil from the tops 
o f the rows with a harrow early in 
the spring so that the young shoots will 
come through readily. Be sure to leave 
the top of the row over the plants as 
a definite ridge so as to avoid silting in 
over the buds.

Direct seeding can be accomplished 
successfully if the following specifica
tions are followed:

If seeding is done carefully and then 
followed up by clean cultivation, a 
complete stand may be established in 
one or two years.

Beds may be prepared about 6 feet 
apart as for any other row crop. Apply 
in rows and bed on about 300 pounds 
of a fertilizer such as 0-14-10, 0-12-12, 
or any similar fertilizer analysis several 
days before planting. Harrow beds 
down until they are almost flat. A 
board drag or roller is helpful in get
ting the ground surface smooth and 
well firmed before planting.

Plant 10 to 15 seeds per linear foot 
after the weather is warm, usually 
about late cotton-planting time for the 
locality. Cover seed about a half 
inch deep. It is advisable to plant 
while there is plenty of moisture in the 
soil. One to two pounds of seed per 
acre will be required.

A Planet Junior seeder may be used 
for planting kudzu seed. Most other 

( Turn to page 43)
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The Benedict Demonstration Farm

^  'lAJicks trom

Sumner, Washington

<<71N D  they think they’re going td 
grow grass on that place!” This 

was the remark overheard at a farm 
meeting. It was made by a farmer in 
Whatcom County, Washington. He 
had just looked at the Brad Benedict 
farm and had heard about the plans for 
converting it from a run-down dairy 
farm to an efficient, productive model 
farm. The farm he saw was indeed in 
bad shape. It had been farmed since 
1898 and was known to local residents 
as the “Old Judge Hardin Place.” 
When Judge Hardin died in 1940, the 
farm was rented and the soil was cash- 
cropped until it would produce no 
more.

In 1948, two young people who love 
dairy farming more than anything else, 
Barbara and Brad Benedict, bought the

farm. This was their first venture in 
farming, and they worked hard, long 
hours trying to improve the place. 
They did fine with the herd and with 
the buildings and fences, but still the 
54 acres of cropland pasture would 
not produce the feed needed for 16 
cows and 9 heifers. The annual feed 
bill was making the place more of a 
feed lot than a farm. The Benedicts 
were being hard-pressed to look for 
other means of income, perhaps by 
working away from the farm. This, 
then, was the situation in January of 
1952.

The world is a strange • place, and 
strange things happen, especially in 
this country. In October of 1951, a 
group the Benedicts had never heard 
about, the Soil Improvement Commit-

15
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tee of the Pacific Northwest Plant Food 
Association, was meeting at McCall, 
Idaho. This joint college-industry 
committee was deeply concerned about 
the unproductiveness of Northwest 
pasture and forage crops. The mem
bers analyzed the situation and decided 
that even though we had good pasture 
recommendations, only a small portion 
of the dairy and livestock farms were 
following those recommendations. It 
was evident that the farmers needed to 
be shown that ‘improved practices 
would pay off in dollars and cents. 
How to do this? W H Y , T A K E  A 
W H O LE  FA RM , T R E A T  IT  R IG H T , 
AN D SEE W H A T  T H E  R ETU R N S 
A RE!

The Plant Food Association agreed 
to furnish the fertilizer for three years 
for each of three projects— one in Wash
ington, one in Oregon, and one in 
Idaho. As a location for the first 
project, to begin in 1952, the leading 
dairy county in the State of Washing
ton, Whatcom County, was chosen. 
This selection was no accident. The 
natural leader for any such project 
would be the County Agent, and Le- 
Vern N. Freimann is recognized as one

of the outstanding agricultural exten
sion agents in the nation.

Mr. Freimann enthusiastically organ
ized two committees—one made up of 
Grange and Farm Bureau members to 
oversee the project, and the other a 
technical committee to make the rec
ommendations for the farm. The 
members of the technical committee 
came from all groups— Extension Serv
ice, Experiment Stations, S.C.S. Field 
Office, S.C.S. Nursery, F . H. A., Fer
tilizer Industry, Banks, and Farm 
Equipment. The cooperation exhibited 
within this group was amazing.

The technical committee selected the 
farm’to be used for the demonstration 
on the basis of the need for the assist
ance this program could provide, and 
the Benedict farm was a natural. In 
February of 1952, Barb and Brad saw 
the first of a parade of some 1,000 
people who would tramp over the farm 
that year. It was the technical com
mittee out to see what had to be done. 
They found 24 acres of Class II peat 
which was producing a modest stand 
of mostly bluegrass. They found 30 
acres of upland Lynden sandy loam, 
95 feet of good cement-grade sand to
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gravel below. This had only a thin 
stand of the ever-present quackgrass. 
Seedings in 1951 had failed. It looked 
as though it was going to be a tough 
first year for the project. The whole 
farm needed reseeding badly, but that 
would leave no pasture to carry the 
stock early in the season.

Local ground-water history showed 
that water was not too far down. The 
Soil Conservation Service and the 
Farmers Home Administration engi
neers immediately worked out a plan 
for sprinkler irrigation. They orig
inally designed it for from 20 to 30 
acres, but Brad talked them into locat
ing it so he could reach any field on 
the farm— a very fortunate change that 
may some day allow him to save a new 
seeding from drying up.

T h e Plan

County Agent Freimann and his 
committees had the information they 
needed. They obtained the seed as a 
donation from the Chas. H . Lilly Com
pany, the fertilizer from the Plant Food 
Association, and the irrigation system 
at two-thirds cost from the Farmers

Equipment Company at nearby Lyn- 
den. The remainder of the cost of the 
system was handled on a loan from 
the Farmers Home Administration. 
However, the retail costs of all mate
rials were entered into the farm books 
for record. The plan of action can be 
followed by referring to Figure 3.

Irrigation

Brad started digging by hand and hit 
water at 15 feet. The well-drilling 
company went another 17 feet, and 
Brad had plenty of water in one of the 
driest years on record.

F IE L D  A— 14 acres of peatland pas
ture— all that would be available to 
provide feed for the herd until the new 
upland seedings were established.

Fertilizer: 600 lbs. of 5-10-10 per 
acre on April 4,

100 lbs. of ammonium 
sulphate per acre in 
June,*

50 lbs. of ammonium ni
trate per acre in Sep
tember.

F IE L D  B— 10 acres of peatland. In 
rough pasture in 1951 this field was 
prepared for planting of a fast-growing 
hay or silage crop.

Fertilizer: 500 lbs. of 5-10-10 per 
acre,

Seeding: 125 lbs. of white oats per 
acre on June 13.

F IE L D  C— 14 acres of upland sandy 
loam for a hay and silage crop.

Fertilizer: 600 lbs. of 3-10-10 per 
acre,

. 100 lbs. of ammonium 
sulphate per acre,*

2 tons of lime per acre on 
six acres.

Seeding: 12 lbs. of Italian ryegrass 
and 8 lbs. of red clover 
per acre on April 7.

* All supplemental nitrogen applications were 
made through the sprinkler irrigation system.
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F IE L D  D— 16 acres of upland sandy 
loam for permanent pasture.

Fertilizer: 600 lbs. of 3-10-10 per 
acre on May 19,

100 lbs. of ammonium 
sulphate per acre in 
July,

100 lbs. of ammonium 
sulphate per acre in 
September,

2 tons of lime per acre on 
10 acres.

Seeding: 10 lbs. of S-143 orchard 
grass and 3 lbs. of Blue 
Tag ladino clover per 
acre on May 19.

Management: Cross-fenced with elec
tric fence into one- 
acre fields for rota
tion grazing.

R esults by Field

F IE L D  A— Pasture. In 1951 this field 
carried 16 cows and 9 heifers until July 
15, at which time they were removed 
and silage feeding had to be started. 
In 1952, 18 cows and 11 heifers were 
turned on in April and pastured until 
August 7, when the cows were re
moved to the new seedings. The 
heifers remained until November. This 
field was not irrigated except to apply 
the nitrogen fertilizer. A portion of 
this field also produced 4 tons of hay 
and 12 tons of silage.

F IE L D  B— Oats. 65 tons of fair qual
ity silage were produced and placed 
in a pit silo which was dozed out with 
a tractor and blade. The pit silo 
worked so well that it will be enlarged 
in 1953.

F IE L D  C— Italian ryegrass and red 
clover. This field provided 25 tons of 
hay in two cuttings and 22 tons of 
silage. In October it was clipped to 
provide 21 tons of green feed.

F IE L D  D— Orchard grass and ladino 
clover. This field provided 24 tons of 
silage on July 29. Cows were turned 
on August 7 until October 30. Five 
tons of hay were also cut from this 
field.

The farm production records are 
given in Table I.

Thus with an effective program the 
last six months of 1952 only, the in
crease .in butterfat production for the 
whole year was 69.1 pounds per cow. 
Marvin Sickles, Extension Agent, who 
was responsible for the bookkeeping 
figures presented in this article, went 
further to show that there was an in- j 
crease in butterfat per crop acre of 29.8 
pounds.

W ith the increase of high-quality, .* 
home-grown feed Mr. Benedict was 
able to cut his feed purchases by $50.39 
per animal unit. An animal unit con- j 

( Turn to page 46)

T a b le  I.— F a r m  P r o d u c t io n  R e c o rd s

1953
1951 1952 (Estimates)

14 16 25
o 2 2
9 11 20
7 15 15

84,056 121,330 ?
3 ,979 .2 5 ,588 .9 ?

280.2 349.3 ?
26 34 60
49 123 150

0 21 0
1,342 3,573 7,000

------



Soil Testing in New Jersey

B y  £ . P u rv is

Soils Department, New Jersey Agricultural Experiment Station,
New Brunswick, New Jersey

IT  is no longer necessary for the 
farmer to lime and fertilize his crops 

solely on the basis of costly experience. 
Numerous soil-testing laboratories have 
been established throughout the world 
in the past quarter century. These lab
oratories provide farmers with some 
measure of the chemical control long 
held to be essential in the manufacture 
of industrial products. The methods 
employed in the rapid testing of soils 
have weathered the onslaught of critics 
and are rapidly being refined and cali
brated to cope with the varying condi
tions met with in the field. Today, 
there are few sections of the United 
States where soil testing service is not 
available, and farmers have been quick 
to make use of the assistance thus of
fered.

How Soil T ests  C an H elp

Soil tests can assist farmers in sev
eral ways. They indicate the amount 
and kind of fertilizer and lime that 
should be applied to a certain crop when 
grown on a certain soil. Often they 
can be used to determine which of two 
or more available fields are best suited 
to the growth of a specific crop.

Combined with plant tissue tests, soil 
tests are excellent diagnostic tools for 
trouble shooting when a crop fails to 
grow satisfactorily. Figure 1 illustrates 
the results obtained with alfalfa in one 
such instance. In a mixed seeding with 
brome grass, on a Norton clay loam 
soil, alfalfa produced very poor growth 
during the first season. Soil samples 
indicated an available potassium level 
of only 60 pounds to the acre. Repli
cated plots were treated with muriate

F ig . 1 . E ffect o f  p otassium  level in  so il upon 
grow th o f  a lfa lfa .  Sam p les fro m  areas o f  s im ila r 
size in u n treated  and trea ted  p lo ts  on soil te s t
ing 6 0  lb s . av a ila b le  p otassium  p er a c re . L eft^ — 
fro m  p lo t rece iv in g  no ad d itio n al tre a tm e n t; 
r igh t— fro m  p lo t rece iv in g  2 0 0  lb s. per acre  KsO  

fro m  m u riate  o f  po tash .

of potash at the rate of 200 pounds of 
KoO to the acre during the early spring 
of the second year. The effect upon 
growth of the alfalfa at time of the first 
cutting after application is shown in 
Figure 1. The two bundles of alfalfa 
are from similarly sized areas of un
treated and treated plots. The increase 
in yield due to treatment was over 
400%.

Soil tests also afford an excellent con
trol method for detecting leaching losses 
after heavy rains. In such instances,
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nutrients lost from the soil can be re
placed before the crop begins to suffer 
from deficiencies. Potato growers in 
New Jersey have profited greatly from 
such use of soil tests in recent years.

Soil-testing Procedures

There is great variation in the proce
dures employed by different laboratories 
in testing soils. However, all systems 
of analysis have one thing in common—  
each attempts to extract from a soil a 
definite percentage of the nutrient ele
ments available to plants in that soil. 
Thus a weak extractant may release but 
50%  of the available potassium from a 
soil while a stronger extractant will 
release all. This difference has resulted 
in considerable confusion especially in 
instances where samples are split and 
the results from two or more labora
tories are compared. The important 
thing is that each soil-testing procedure 
be calibrated with carefully conducted 
field experiments. Once the critical 
nutrient levels of plant response are 
determined for a given procedure, 
reliable results are obtained even though 
they may differ markedly from equally 
reliable results obtained by another 
procedure.

Solutions of various acids and salts 
are commonly used as extractants and 
have given satisfactory results. Because 
of the wide variety of soils in New Jer
sey, the Soil-testing Laboratory of the 
Experiment Station employs electro
dialysis to remove available nutrients 
from the soil. This method is believed 
to extract all available nutrients from 
both light and heavy soils.

A few soil samples were tested for 
farmers by the Soils Department of the 
New Jersey Agricultural Experiment 
Station as far back as the early 1920’s. 
These early tests consisted primarily of 
a physical examination of the soil and 
a determination of its lime requirement. 
The current type of chemical testing 
dates from 1935, when a separate lab
oratory was established within the Soils 
Department for the sole purpose of pro
viding a soil-testing service for farm

ers. This laboratory is now handling 
over 16,000 samples a year, and the load 
is steadily increasing. In addition to 
the Station laboratory, there are at least 
10 commercial soil-testing laboratories 
in New Jersey. In most instances, these 
are connected with canning or fertilizer 
companies. A conservative estimate of 
the total number of soil samples being 
tested annually for farmers of New Jer
sey by all laboratories would be in the 
neighborhood of 50,000.

The Station laboratory receives sam
ples through the County Agricultural 
Agents, or direct from farmers. In 
either case, the results of the chemical 
tests are sent to the County Agent con
cerned, and he makes the lime and fer
tilizer recommendations to the farmer. 
Instructions regarding the interpretation 
of tests are supplied the County Agents 
by the Soils Department. There is no 
charge to the farmer for this service.

A  New Soil-test Servicing Program

In recent years there has been a grow
ing demand from farmer groups for a 
more effective soil- and plant-testing 
service than can be offered on a “no 
charge” basis. Perhaps the greatest 
weakness of most soil-test services is the 
lack of properly trained personnel to 
interpret the results of the laboratory 
tests in terms of field recommendations, 
and to follow through with field in
spections during the growth of the crop. 
Farmers have been quick to note this 
weakness and are setting out to correct 
it.

As the result of demand for an im
proved service, the Soils Department of 
the New Jersey Agricultural Experi
ment Station has undertaken two re
search projects to determine if such 
service can be rendered on a self-sup
porting basis. The projects are set up 
on a graduate assistant basis and, dur
ing the early phase of the work, con
siderable assistance is being given by 
several members of the regular staff.

The ultimate goal of these projects 
is the establishment of local laboratories 
in areas where a sufficient number of
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farmers are interested in the service to 
make it self-supporting. Each, labora
tory will be manned by a technician to 
do the chemical testing, and will oper
ate under a supervisor who is well 
trained in soil fertility and plant phys
iology. The supervisor will translate 
the results of the laboratory tests into 
field recommendations, will circulate 
among cooperating farms during the 
growing season, and will always be 
available for trouble-shooting calls. It 
is evident that this man would render 
invaluable service to a farming commu
nity and that his value would increase 
with experience.

Each soil-test servicing unit will oper
ate under a system of set fees for the 
work it does. It is estimated that it 
will require from 200 to 400 farmers 
to support each unit and that each 
farmer will spend from $25 to $50 an
nually for the service.

To date, some 300 farmers are co
operating in the two projects, and farm
ers in two other areas of the State are 
asking for similar service units in their 
communities. Although it is too early

to predict the ultimate success of these 
projects, most farmers who have used 
the service are continuing to do so and 
new members are coming in at a satis
factory rate.

Summ ary of Results from  T ests 
for 1952

Tables I and II summarize the results 
from over 16,000 soil samples tested 
in New Jersey during 1952.

T a b l e  I .— P e r  C e n t  S a m p l e s  in  V a r i
o u s  p H  R a n g e s

pH range
Per cent 

of samples 
tested

Less than 5 .0 .................................. 10.1
5 .0 -5 .4 .........  ................................. 18.3

24 0
6 .0 -6 .4 .............................................. 25 .4
6 .5 -6 .0 .............................................. 15.3
More than 7 .0 ................................. 6 .9

It will be noted from Table I that 
28.4% of all samples tested were more 

( Turn to page 43)

F ig . 2 .  B attery  o f  1 0  m in ia tu re  e leetroclialysis cells  used fo r  e x tra c tin g  av a ila b le  n u trien ts  from  soil. 
N utrients are  extracted  fro m  1 0  sam ples in 2 0  m inutes with th is  ap p aratu s.



A Hapid Test for 
Calcium Carbonate equivalent 

in Liminq Materials

8 f  S 'to n  n  & L on
Department of Soils, University of Florida, Gainesville, Florida

TH E use of agricultural limestone 
has increased tremendously in re

cent years and all available supplies, 
including by-product materials, have 
become increasingly important. To 
qualify for PMA payments, ground 
limestones and liming materials must 
contain a minimum of 70 per cent cal
cium carbonate equivalent. Therefore, 
it is important to know the purity of 
the limestone or similar material of
fered for sale or available for use. The 
time required to make the purity test 
and the simplicity of the procedure are 
important considerations.

The method proposed eliminates the 
use of heating apparatus and burettes 
and introduces the use of resazurin 
indicator for improved color end-points. 
For rapid estimation of results, the 
quality of liming material tested is 
obtained from a table of pre-calculated 
values opposite the per cent of cal
cium carbonate equivalent arrived at 
by the test.

The procedure requires only a small 
pharmaceutical balance, a 250-ml. Er- 
lenmeyer flask, a 40-mesh sieve, and 
a 25-ml. graduated cylinder. Reagents 
include a quantity of 1 N  HC1 and 
1 N  NaOH solution. These chem
icals may be obtained at any drugstore 
and need not be re-standardized for the 
test. The indicator reagent, a 1 per 
cent solution of resazurin in distilled 
water, may be obtained from any dairy 
supply house.

The procedure is given as follows:
1. Weigh 2 gms. of air-dry material 

that has been finely crushed with a 
hammer and passed through the 40- 
mesh sieve.

2. Place the 2-gm. sample in the 
250-ml. Erlenmeyer flask and add 50 
ml. of 1 N HC1 solution. Allow to 
stand for 30 minutes, swirling the flas
INTERM ITTENTLY.

3. Add 20 to 30 ml. of distilled 
water and 4 to 5 drops of the resazurin 
indicator. Swirl flask and note the 
distinct orange color of the suspension.

4. Add the initial 10-ml. amount of 
1 N NaOH solution. Continue to add
4-ml. amounts of this solution until 
the color changes from an orange to 
a distinct purple. Note the amount 
of alkali used.

5. Reference to the column headed 
“Amounts of 1 N NaOH to Add” in 
Table I shows the corresponding per 
cent of calcium carbonate equivalent.

Experim ental and Discussion

The procedure given for determin
ing the approximate calcium carbonate 
equivalent of liming materials was 
tested against pure CaCOa and five 
random samples of calcic and dolomitic 
limestones (Table I I) . By using a 
larger amount of more concentrated 
HC1, shaking the flask occasionally, 
and allowing a period of 30 minutes 
for the reaction to come to completion, 

( Turn to page 44)
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F ig . 1 . C lods b ro u g h t to  su rfa c e  by  p low ing th is  sandy field  n ear S em in o le , T e x a s , w ith a 3 0 -in ch  
d isk . D uned areas w here d isks fa ile d  to  b rin g  c la y  to  su rfa ce  a re  s till b low ing.

Deep Flowing of Sandy Soils
B , W . W . W ho*

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

DEEP plowing of sandy soils to con
trol wind erosion is all right— IF  

and BU T.
It’s all right IF  it’s combined with 

vegetative measures that put organic 
matter in the soil.

It’s all right B U T  it’s not in itself 
a cure-all for wind erosion. If it isn’t 
used in combination with vegetative 
practices, it will eventually do more 
harm than good.

A  farmer near Altus, Oklahoma, can 
verify the latter. He deep-plowed a 50- 
acre field in 1950 and again early in 
1951. He thought that would take care 
of his wind erosion. So he didn’t in
clude any vegetative measures. That 
field blew so badly in the spring of 
1951 that big mounds of sand humped

up along the edges of the field. A 
quarter of a mile of the adjacent county 
road was piled six to eight feet deep 
with the blowing sand.

Not far from that blown-out field
H . L. Montgomery has a sandy-land 
farm. A supervisor of the Jackson 
County soil conservation district, he has 
practiced deep plowing since 1939 and 
has done an outstanding job in con
trolling wind erosion and increasing 
crop yields. But with his deep plowing 
he has carried on a careful program 
of cover cropping and stubble mulch
ing.

Deep plowing in the right places has 
these advantages:

1. It stops soil blowing long enough 
( Turn to page  40)
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F ig . 1 .  N ative v egeta tio n  ty p ica l o f  th a t fou n d  on m any acres o f  cu t-ov er, fla t, p ineland  in
p en in su lar F lo rid a .

The Florida Pasture Outlook
B y  Q . B . J ( il( in y e r

Agronomist, Florida Agricultural Experiment Station, Gainesville, Florida

TH E pasture outlook for Florida is 
bright. This statement is based on 

pasture development and production in 
the State over the last decade.

True, the pasture outlook somewhat 
parallels the cattle outlook .which in 
turn is dependent upon the price of 
cattle and cattle products. About a 
year ago cattle prices were at an all-time 
high and today the prices have fallen 
considerably. This condition naturally 
has affected pasture development by 
some cattlemen. However, those with 
a long-range view in mind, those who 
intend to stay in the cattle business, are 
pushing rapidly ahead in the field of 
pasture development. During the past 
10 years much of the pasture improve
ment has been on Leon fine sand or

similar soils which originally were cov
ered with pine trees, wiregrass, pal
metto, gallberry, and other woody or 
fibrous vegetation species (Figs. 1 and 
2 ).

Improved pastures from 1930 to 1950 
have increased from less than a half
million acres to nearly two million 
acres. For this same period, purebred 
herds of beef cattle increased from 10 
to approximately 550 in Florida' and 
there is no reason to believe this trend 
will stop. In fact, there is every indi
cation that purebred and better bred 
cattle will be rapidly increased for a 
number of years. “Florida has been 
the fastest growing cattle state in the 
nation since 1940.”

It is only natural that for more and
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F ig . 2 .  G en eral view o f  sam e area  show n in  F ig . 1 a f te r  nativ e  v egetatio n  was d estroyed  by  d isking 
and  w ith a few  p in e trees  rem oved . T h is  area  is b e in g  lim ed and fe rtiliz ed  p rio r  to estab lish in g

im proved  p a stu re .

better bred cattle, pastures of higher 
quality are needed. The improvement 
and expansion of the purebred cattle in
dustry in Florida will depend upon the 
increased acreage and quality of im
proved pasture.

If all of the one and one-half to two

million acres of so-called improved 
pasture were to be properly fertilized 
and the grazing managed to best ad
vantage, nearly twice as much beef 
could be produced on the same acreage.

There are another five million or 
more acres now in carpet grass— either

F ig . 3 .  C arp el grass-p ine woods p astu re  s im ila r to  thou sand s o f  acres b e in g  grazed In F lo rid a . 
M owing o r chop p ing to  d estroy  weeds com bined  w ith lim in g and fe rtiliz in g  would gVeatly in crease

b e e f  re tu rn s  fro m  th is type o f  p astu re .
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F ig . 4 .  C arp et grass-w hite c lo v er p astu res prod uced  6 1 9  pounds o f  b e e f p er a cre , fo u r-y ear average, 
G ain esv ille , F lo r id a . L im e on  ac id  so ils  and ann ual ap p lica tio n s  o f  0 - 1 2 -1 2  o r s im ila r fe r tilise r  

a re  necessary  fo r  h ig h  p ro d u ctio n  on grass-legum e pastures.

seeded or a natural stand which if fer
tilized regularly would conceivably pro
duce twice as much beef as is now be
ing realized (F ig . 3 ).

These last two statements might be 
summed up as: Florida pastures need 
more fertilizer and better management 
and said pastures would produce con
siderably more beef than is now being 
produced if these two factors were 
corrected.

For example, in 1952 rather aver
age pastures of Pensacola Bahia, Coastal 
Bermuda, and Pangola grass produced 
343, 439, and 366 pounds of beef per 
acre during a seven-month period at 
Gainesville. These pastures were fer
tilized with 500 pounds per acre of an 
0-12-12 fertilizer in the fall and top- 
seeded to winter clovers, which made 
only moderate growth due to a 
droughty soil, resulting in rather aver
age pastures with a moderate amount 
of fertilization. Over a four-year pe
riod at Gainesville, carpet grass-clover 
pastures averaged 619 pounds of beef 
per acre per year on a more moist soil 
with the same fertilization (Fig . 4 ).

Taking the one and one-half to two 
million acres of improved pasture in

Florida and with proper fertilization 
and management, probably 200 pounds 
of beef could be produced per acre per 
year. This means an annual produc
tion of 300,000,000 or more pounds of 
beef per year. The five million acres , 
of carpet grass should conservatively 
produce 75 pounds of beef per acre per .♦ 
year under similar treatment.

This total of 675,000,000 pounds of 
beef per year might well be divided 
into 275,000,000 pounds for mainte
nance of cow herds and increase in 
cattle and the 400,000,000 pounds of 
beef remaining might well be marketed. 
Florida marketed approximately 165,- 
000,000 pounds of beef in 1950. Thus 
with present pastures, two and one-half 
times more beef could be produced by 
increasing fertilization and by better 
pasture management.

Besides the six or seven million acres 
just mentioned, there are another eight 
million acres of native or unimproved 
lands being grazed and producing a 
sizable amount of beef of poorer 
quality.

Yes, it looks like Florida can expect 
big things in pasture development.

( Turn to page 45)
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Time to Plant Cotton!







Above: A country store of yesteryear. 

Below : A typical m arket of today.



n . | r  P fil/ D P  ^ ou can Pro^uce 900 or more kernels of corn from each seed 
M m  planted, if all the growing conditions are favorable, includ-
Picture su®c êint available potassium. The cover page illustrates

thred typical symptoms of potash starvation— marginal leaf 
scorch, defective nodal tissues, and undeveloped, chaffy ears.

The external symptoms of corn plants affected by severe potash hunger are well 
established. The causes of the internal breakdown of the nodal tissues and dam
aged roots are not fully understood but some interesting facts have been reported.

Roots supply leaves with water and minerals. The leaves manufacture car
bohydrates and albuminous compounds which are distributed to all living tissues 
in the plants for their growth and functioning.

The distribution of the water, minerals, and foods takes place in the vascular 
bundles containing the “pipes.” In the stalks these fibrous bundles are held in 
the pith. They are the veins in the leaves and leaf sheaths. ’ T he leaves, ear- 
shanks, and roots are all connected and are dependent on the efficient operation 
of all of these pipes, and particularly those in the nodes or joints. Each node can 
be likened to a railroad yard. Here the pipes are intermeshed and surrounded 
by highly specialized tissues which control the railroad-yard operations. If any
thing happens to these pipe lines in the nodal tissues, the interdependent functions 
of the roots and leaves are disrupted. This affects the health of both the leaves 
and roots, and actually the ultimate fate of the plants.

The marginal leaf necrosis, or “scorch,” is associated with potash deficiencies 
in many .species of plants. It may be due to the excessive loss of water from the 
potash-deficient tissues or to the accumulations of toxic substances in these marginal 
tissues. An accumulation of amino acids sometimes occurs in potassium-starved 
plants. Excess amounts of all sort of various elements, some of which are rela
tively useless nutritionally, are often found in these marginal tissues. Current 
researches with radioisotopes will unquestionably explain many of these marginal 
tissue! disorders.

Accumulations of iron, manganese, aluminum, and other metals in the nodal 
plate tissues are associated with the disruption of the functioning of the inter
meshed tissues. In many plants starved for potash the pipe lines to the roots, 
as well as those leading into the ear-shanks, become badly damaged. This causes 
the roots to be starved for foods from the leaves; it prevents the filling of the 
kernels on the ears; and also results in the gorging of the leaves with foods which 
cannot be translocated to needy parts of the plants. Roots and leaves then become 
the prey of omnipresent fungi and bacteria. The roots weaken and the stalks 
may lodge badly. Leaf tissues are rapidly destroyed and severe damage results.

Thus, it appears that one of the roles of potassium in corn plants is to help 
control the functioning of the pipe lines and keep all parts of the plant in a 
condition of health necessary to complete the job of producing 900 or more 
matured kernels on the ear of the plant grown from the single seed hopefully 
planted in the springtime.
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Soil Manaoement With the term “Soil Management” ever-recurring
j  in agricultural literature and vocabularies, how

many of us can quickly phrase a definition which is concise, understandable, and 
all-inclusive? A good one was noted in a little article appearing in the February 
issue of Agricultural Items published by the Federal Reserve Bank of Richmond, 
Virginia. “It means,” the Bank says, “maintaining the productivity of the soil— 
its capacity to produce indefinitely under maximum but proper use.”

‘ No two farms are alike,” the article continues “thus few will respond in exactly 
the same manner to the same type of treatment. For this reason each farmer 
needs to determine for himself— though perhaps with the aid of local professional 
agricultural workers— what type of soil-management program he needs to develop 
and carry out on his own farm.”

The Bank believes that almost any constructive program for improving soil 
should begin with soil tests. Generally, soils do not contain sufficient amounts of 
the various plant nutrients to produce high yields, and some also need lime. Ferti
lizing by guess opens the way to lower profits through failure to apply the quantity 
most likely to give optimum results. Most farmers who have tried have found it 
profitable to stop guessing what their crops need in the way of fertilizer by having 
their soils tested, and then fertilizing and liming according to recommended 
practices.

Listed in the follow-up are the capability inventory of their land, the adoption 
of better crop-rotation practices, contouring, strip cropping and terracing, drainage, 
cover crops, pastures, and woodlands.

W ith all of this good advice, we believe there should be another note of emphasis 
— Now is the time to start a good soil-managefment program. Too many farmers 
in their addiction to custom or urge for immediate profit are delaying the prac
tices which in the long run would prove wise investment.

The Bank has observed that farmers who have sound and well-integrated soil- 
and farm-management programs find that as the programs become fully operative, 
crop yields are better; soil and fertility losses are reduced; and the organic content 
of the soil is frequently improved. Such programs have also provided the basis 
for profitable livestock enterprises. Ndt farm incomes have increased, and the 
future earning power of the farm unit safeguarded.

W ith surpluses again beginning to plague the agricultural outlook picture, 
now is the time for every farmer to consider most carefully his best long-time 
investment— the management of his soil.

More Capital In a talk before the American Society of Farm Managers 
and Rural Appraisers, D. B. Ibach of the Bureau of 

T T ahnr Agricultural Economics, U. S. Department of Agricul-
ture, stated that our farm output has risen fast because 

we are able to employ more capital in our farming and get more production with 
less labor. Based on recent surveys by the BA E Division of Farm Management 
and Costs, he explained that data were furnished on corn production per man 
hour as affected by using commercial fertilizers.

From no fertilizer to the use of the most profitable rate of application, the out
put of man labor per hour rises from about 2.5 to 7.5 bushels. This is a rise of 
200 per cent. Likewise, the labor charge per bushel falls from about 28 cents 
to less than 10 cents. This is a drop of about 65 per cent. So fertilizer is one 
of the items which has contributed much to the substitution of capital for labor 
on American farms, he concluded.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Potatoes
Cents

Corn
Cents

Wheat
Cents

Hay 1 
Dollars

Cottonseed
Dollars Trucl

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

Av. Aug. 1909- 
July 1 9 1 4 .. . 12 .4 10 .0 6 9 .7 8 7 .8 64 .2 88 .4 11.87 22 .55

1927.................... 2 0 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34 .83
1928.................... 18 .0 20 .0 5 3 .2 118.0 8 4 .0 99 .8 11.22 34 .17
1929.................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30 .92
1930.................... 9 .5 12 .8 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 8 2 .4 69 .4 52 .2 74 .4 8 .0 9 12.88
1934.................... 12 .4 21 .3 44 .6 7 9 .8 8 1 .5 8 4 .8 13.20 33 .0 0
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 20 .4 52 .9 7 8 .0 5 1 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 6 9 .8 4 8 .6 56 .2 6 .7 8 21.79
1939.................... 9 .1 15.4 69 .7 73 .4 5 6 .8 69.1 7 .9 4 21 .17
1940.................... 9 .9 16 .0 54.1 8 5 .4 6 1 .8 68 .2 7 .5 9 21 .73
1941.................... 17 .0 26 .4 8 0 .8 9 2 .2 75.1 94 .4 9 .7 0 47.65
1942.................... 19 .0 36 .9 117.0 n s ! o 9 1 .7 110.0 10.80 45.61
1943.................... 19 .9 40 .5 131.0 206.0 112.0 136.0 14.80 52 .10
1944.................... 20 .7 42 .0 150.0 190.0 109.0 141.0 16.50 52.70
1945............. 2 2 .5 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51 .10
1946.................... 3 2 .6 38 .2 124.0 218 .0 156.0 191.0 16.70 72 .00 . . . .
1947.................... 3 1 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17.60 85 .90
1948.................... 3 0 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 2 8 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43 .40
1950.................... 40.1 51 .7 91 .7 173.0 153.0 200 .0 16.70 86 .50 • • • •
1951.................... 3 7 .9 51 .2 163.0 306 .0 168.0 211 .0 19.50 69 .30 e e e •
1952

M arch........... 36 .72 23 .5 216 .0 383 .0 165.0 220 .0 20 .35 61 .50
April.............. 37 .30 15.0 231 .0 416 .0 168.0 218 .0 20 .05 60.80 • • • •
M ay ............... 3 6 .08 4 3 .5 264 .0 433 .0 170.0 213 .0 18.65 60 .80 e e • •
Ju n e ............... 38 .02 4 4 .0 310 .0 436 .0 173.0 206 .0 17.05 61 .90
Ju ly ................ 37 .02 4 2 .0 274 .0 446 .0 173.0 198.0 17.25 71 .00 e • • •
August.......... 37 .92 4 8 .8 278 .0 410 .0 173.0 204 .0 19.35 69 .80 • • • •
September. . 39.11 5 1 .0 222 .0 335 .0 171.0 209 .0 20 .25 69 .60 e e • •
October......... 36 .77 5 0 .9 211 .0 294 .0 153.0 207 .0 20.85 70 .70 • e • •
N ovem ber.. 34 .05 4 7 .6 217 .0 3 11 .0 145.0 213.0 21 .25 69 .70 e • • e
D ecem ber.. . 31.71 49 .6 199.0 362 .0 150.0 212 .0 21 .65 68 .50 • e • e

1953 
Jan u ary . . . . 29 .79 46 .2 206 .0 386 .0 148.0 210 .0 21 .65 6 5 .30
F eb ru ary .. . . 30 .19 3 6 .7 179.0 384 .0 143.0 205 .0 20.85 64 .50 . . . .

1927.................... 163
Index Numbers (Aug. 1909 

207 146 124
-Ju ly  1914 =  100) 

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 89 81 109 74 87 n o
1938.................... 69 196 80 79 76 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943................... 160 405 188 235 174 154 125 231 245
1944.................... 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946.................... 263 382 178 248 212 209 141 319 182
1947.................... 257 380 232 248 336 259 148 381 226
1948.................... 245 482 222 253 201 226 155 298 214
1949.................... 231 459 184 244 193 213 139 192 201
1950.................... 323 517 132 197 238 226 141 384 185
1951.................... 306 512 233 349 262 239 164 307 239
1952

M arch........... 296 235 310 436 257 249 171 273 265
April.............. 301 150 331 474 262 247 169 270 308
M ay............... 291 435 379 493 265 240 157 270 285
Ju n e............... 307 440 445 497 269 233 144 275 250
Ju ly ................ 299 420 393 508 269 224 145 315 287
August.......... 306 488 399 467 269 231 163 310 229
Septem ber.. . 315 510 319 382 266 236 171 309 182
October......... . 297 509 303 335 238 234 176 314 189
N ovem ber.. 275 476 311 354 226 241 179 309 238
December.. . 256 496 286 412 234 240 182 304 256

1953 
January . . . . 240 462 296 440 231 238 182 290 237
February. . . 243 367 257 437 223 232 176 286 237
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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 .85
1927.......................... 3 .01 2 .26
1928.......................... 2 .67 2 .3 0
1929.......................... 2 .57 2 .04
1930........ ................. 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.......................... 1.41
1943.......................... 1 .42
1944.......................... 1.42
1945.......................... 1.42
1946.......................... 1.44
1947.......................... 1 .60
1948.......................... 2 .8 6 2 .03
1949.......................... 2 .2 9
1950.......................... 3 .0 0 1.95
1951.......................... . 1 .97
1952

M arch.................. 3 .3 4 2 .07
A pril.................... 3 .3 4 2 .07
M ay ..................... 3 .3 4 2 .07
Ju n e ..................... 3 .3 4 2 .07
Ju ly ...................... 3 .3 4 2 .07
August................ 3 .3 4 2 .07
September.......... 3 .3 4 2 .07
October............... 3 .3 4 2 .07
November.......... 3 .3 4 2 .0 7
December........... 3 .3 4 2 .2 6

1953
Janu ary .............. 3 .3 4 2 .2 8
February............ 3 .3 4 2 .2 8

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

$3.50 S3.53 $3.37
5 .07 5 .87 4 .32
7 .0 6 6 .63 4 .92
5 .64 5 .0 0 4.61
4 .78 4 .96 3 .7 9
3 .1 0 3 .9 5 2.11
2 .18 2 .1 8 1.21
2.95 2 .86 2.06
4 .46 3 .1 5 2.67
4 .59 3 .1 0 3 .0 6
4.17 3 .42 3 .58
4.91 4 .66 4.04
3 .6 9 3 .7 6 3 .15
4 .02 4.41 3 .87
4 .64 4 .36 3 .33
5 .5 0 5 .32 3 .76
6.11 5 .77 5 .04
6 .3 0 5 .77 4 .86
7 .6 8 5 .77 4 .86
7.81 5 .77 4 .86

11.04 7 .3 8 6 .60
12.72 10.66 12.63
12.94 10.59 10.84
10.11 13.18 10.7311.01 11.70 10.21
13.20 10.92 10.18

14.26 11.28 9.71
14.26 11.28 8 .80
14.25 11.28 7 .7 5
14.27 11.28 8 .3 8
14.26 11.28 8 .19
14.26 11.28 9 .78
13.39 11.25 11.11
13.39 11.24 10.62
13.31 11.24 10.32
13.20 11.24 9.95

13.25 11.24 8 .43
13.21 11.24 7 .75

Index Numbers (1910-14 =  100)
1927............................. 112 79 145 166 128
1928............................. 100 81 202 188 146
1929............................. 96 72 161 142 137
1930............................. 92 64 137 141 112
1931............................. 88 51 89 112 63
1932............................. 71 36 62 62 36
1933............................. 59 39 84 81 97
1 9 3 4 . . . ....................... 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............................. 93 56 363 302 374
1948............................. 107 71 370 300 322
1949............................. 117 80 289 373 318
1950............................. 112 68 315 331 303
1951............................. 118 69 377 310 302
1952

288M arch.................... 125 73 407 320
April....................... 125 73 407 320 261
M ay ........................ 125 73 407 320 230
Ju n e ........................ 125 73 408 320 249
Ju ly ......................... 125 73 407 320 243
August................... 125 73 407 320 290
September............ 125 73 383 319 330
October.................. 125 73 383 318 315
November............. 125 73 380 318 306
Deoember.............. 125 79 ‘ 377 318 295

1953 250Jan u ary ................. 125 80 379 318
February............... 125 80 378 318 230

High grade 
ground 
blood, 

16-17%  
ammonia, 
Chicago, 

bulk, 
per unit N 

S3.52
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

10.46
9 .85

10.62
9 .36  

10.09

9 .04
8 .05
7 .36  
8 .38
7 .59  
7 .89

10.02
9.41
9 .71  
9 .17

8 .0 5
7 .2 8

162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265 
297 
280 
302
266 
287

257
229
209
238
216
224
285
267
276
261

2 2 9
207
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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. A t 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............. SO.536 S3.61 S4.88 SO.714 SO.953 $24.18 SO.657
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........ •.......... .609 3 .1 8 5 .5 0 .672 .962 26.59 .610
1930.................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1931.................... .485 3 .1 8 5 .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 .5 0 .662 .864 25 .10 .601
1934.................... .487 3 .1 4 5 .6 7 .486 .751 22.49 .483
1935.................... .492 3 .3 0 5 .6 9 .415 .684 21.44 .444
1936.................... .476 1.85 5 .5 0 .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 .517 .730 24.75 .573
1941.................... 1 .94 5 .6 4 .522 .780 25.55 .367
1942.................... .600 2 .13 6 .2 9 .522 .810 25.74 .205
1943.................... .631 2 .0 0 5 .93 .522 .786 25 .35 .195
1944.................... .645 2 .1 0 6 .1 0 .522 .777 25.35 .195
1945.................... .650 2 .2 0 6 .2 3 .522 . 777 25 .35 .195
1946.................... .671 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... 4 .2 7 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6 .2 2 .397 .703 14.14 .195

3 .8 3 5 .4 7 .371 .716 14.33 .195
1951.................... 3 .9 8 5 .4 7 .401 . 780 15.25 .200
1952

M arch........... .832 3 .9 8 5 .47 .420 .827 16.00 .210
A pril.............. .840 3 .9 8 5 .47 .420 .827 16.00 .210
M ay ............... .860 3 .9 8 5 .47 .420 .827 16.00 .210
Ju n e ............... .860 3 .9 8 5 .47 .353 .708 13.44 .176
Ju ly ................ .860 3 .9 8 5 .4 7 .386 .768 14.72 .193
August.......... .860 3 .9 8 5 .4 7 .386 .768 14.72 .193
September. . .860 3 .9 8 5 .4 7 .389 .768 14.72 .193
October......... .860 3 .9 8 5 .4 7 .391 .768 14.72 .193
N ovem ber.. .860 3 .9 8 5 .47 .391 .768 14.72 .193
Decem ber.. . .860 3 .9 8 5 .4 7 .427 .827 16.00 .210

1953
Ja n u a ry .. . . .860 3 .9 8 5 .47 .430 .827 16.00 .210
February. . . .860 3 .9 8 5 .4 7 .430 .827 16.00 .210

1927.................... 100
Index

86
Numbers

113
(1910-14 =  100) 

90 97 106 89
1928.................... 108 86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93

101 88 113 95 102 111 94
1 9 3 1 ... .  *......... 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.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 83
1949.................... 144 108 128 67 74 58 83
1950.................... 142 106 112 68 75 59 83
1951.................... 152 n o 112 72 82 63 83
1952

M arch........... 155 110 112 75 87 66 85
April.............. 157 110 112 75 87 66 85
M a y ... ......... 160 110 112 75 87 66 85
Ju n e .............. 160 110 112 65 74 56 80
Ju ly ............... 160 110 112 70 81 61 82
August......... 160 110 112 70 81 61 82
September. . m # 160 110 112 70 81 61 82
October........ 160 110 112 70 81 61 82
November. . 160 110 112 70 81 61 82
December.. . 160 110 112 75 87 66 85

1953 
Ja n u a ry .. .  , 160 110 112 76 87 66 85
February 160 110 112 76 87 66 85
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Farm

Prices paid 
by farmers Wholesale 
for com- prices 
modifies of all com- Fertilizer Chemical Organic Superphins-

1927 .................
prices* bought* moditiest material! ammoniates ammoniates phate Potash**
141 148 139 116 89 150 100 94

1928 ................. 149 152 141 121 87 177 108 97
1929 ................. 148 150 139 114 79 146 114 97
1930 ................. 125 140 126 105 72 131 101 99
1931 ................. 87 119 107 83 62 83 90 99
1932 ................. 65 102 95 71 46 48 85 99
1933 ................. 70 104 96 70 45 71 81 95
1934 ................. 90 118 109 72 47 90 91 72
1935 ................. 109 123 117 70 45 97 92 63
1936 ................. 114 123 118 73 47 107 89 69
1937___ ____ 122 130 126 81 50 129 95 75
1938................. 97 122 115 78 52 101 92 77
1939 ................. 95 121 112 79 51 119 89 77
1940 ................. 100 122 115 80 52 114 96 77
1941 ................. 123 130 127 86 56 130 102 77
1 9 4 2 . . . . ......... 158 149 144 93 57 161 112 77
1943 ................. 192 165 151 94 57 160 117 77
1944 ................. 196 174 152 96 57 174 120 76
1945 ................. 206 180 154 97 57 175 121 76
1946 ................. 234 197 177 107 62 240 125 75
1947 ................. 275 231 222 130 74 362 139 72
1948 ................. 285 250 241 134 89 314 143 70
1949 ................. 249 240 226 137 99 319 144 70
1950 ................. 256 246 236 132 89 314 142 72
1951 ................ 302 271 263 139 93 331 152 76
1952

March 288 275 251 144 98 336 155 78
April........... 290 276 251 142 98 322 157 78
M ay........... 293 276 252 142 98 306 160 78
June........... 292 273 250 141 98 316 160 69
Ju ly ............ 295 273 250 141 98 313 160 73
August 295 274 252 144 98 337 160 73
September. 288 271 250 145 « 98 349 160 74
O ctober.. . 282 269 248 145 98 341 160 74
November. 277 268 248 144 98 336 160 74
December.. 269 267 246 146 101 329 160 79

1953 
January. . . 267 267 246 144 102 307 160 80
February. . 263 264 246 142 102 296 160 80

* U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t  Department of Labor index converted to 1910-14 base.
$The Index numbers of prices of fertilizer materials are based on original study 

made by the Department of Agricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

iB e g in n ln g  J u ly  1040, baled liny p rices  reduced by $4.75 a ton  to  be com parable  
to  loose b ay  p rices  p rev io u sly  quoted.

9 All p otash  s a lts  now  quoted F .O .B . m ines o n ly ; m an u re s a lts  sin ce  Jun.e 1041. 
o tlic r  c a r r ie r s  sin ce  Ju n e  1047.

••The w eig h ted  a v e ra g e  o f p rices  a c tu a lly  paid for p otash  is lo w er th an  the  
an n u al a v e ra g e  b ecau se  sin ce  192« o v e r 00%  of th e  p otash  used in a g r ic u ltu re  has 
been c o n tra c te d  fo r  d u rin g  th e  d iscou n t period. T he m axim um  d iscount is now  
1 « % . A pplied to  m u ria te  o f p o tash , a  p rice  s lig h tly  ab ove $.053 p er u n it KsO thus  
m o re n e a rly  a p p ro x im a te s  th e  an n u al a v e ra g e  th an  do p rices  based on arith m e tica l  
a v e ra g e s  o f m on th ly  q u o tatio n s.



T h is  sec tio n  co n ta in s  a sh o rt review  o f  som e o f  the m ost p ra c tica l and im p o rta n t b u lle tin s* and lists  
a ll re ce n t p u b lica tio n s  o f  the  U nited  S ta tes  D ep artm en t o f  A gricu ltu re* th e  S ta te  E xp erim en t S tatio n s* 
and C anada, re la tin g  to  F e r tilise rs , S o ils , C rops, and E co n o m ics . A file  o f  th is  d ep artm en t o f  
B E T T E R  C R O P S W ITH  PLA N T FO O D  would p rovide a co m p lete  in d ex  cov erin g  a ll p u b lica tio n s  
from  these sou rces on th e  p a rtic u la r  su b je c ts  nam ed.

F ertilizers

"Fertilizer Placement for Connecticut To
bacco,” Agr. Exp. Sta., New Haven, Conn., 
Bui. 561, Nov. 1952, T. R. Swanback and 
P. J. Anderson.

"Effect o f Boron on Snap Beans,” Agr. Exp. 
Sta., Univ. o f Conn., Storrs, Conn., Inf. 35, 
Feb. 1952, J. M. Lent and J. Scare huk-

"Peanut Fertilizers and Amendments for 
Georgia," Ga. Exp. Sta., Experiment, Ga., Bui. 
275, Feb. 1952, J. G. Futral.

“Fertilizer Recommendations for Georgia,” 
Agr. Ext. Serv., Univ. o f Ga. College o f Agr., 
Athens, Ga., Cir. 371, Dec. 1952, IV. 0 . 
Collins.

"Fertilizer Experiments with Corn in Central 
and Eastern Nebraska 1952," Agr. Exp. Sta., 
Univ. o f Nebr., Lincoln, Nebr., Cir. 27, Dec. 
1952, G. W. Lowrey and P. L. Ehlers.

"Twenty-third Annual Report o f the New 
Mexico Feed and Fertilizer Control Office 
Year Ending December 31, 1952,” N. Mex. 
Feed and Fertilizer Control Office, State Col
lege, N. Mex., R. W. Ludwick and L. T. 
Elliott.

"More Efficient Use o f Fertilizer and Lime 
in Rhode Island 1953,” Agr. Exp. Sta., Univ. 
o f R. I., Kingston, R. L, D. A. Schallock.

"1953 Fertilizer Recommendations for South 
Carolina,” Agr. Ext. Serv., Ext. Agronomy 
Div., Clemson, S. C., Jan. 7, 1953.

"Analyses o f Commercial Fertilizers Sold 
During 1951-52,” Agr. Exp. Sta., Tex. A. & M. 
College, College Sta., Tex., Bui. 755, Oct. 
1952, f. F. Fudge and T. L. Ogier.

"Effect o f Different Sources o f Phosphate on 
Yield and Botanical Composition of Pasture 
Vegetation,” Agr. Exp. Sta., Tex. A. & M. Col
lege, College Sta., Tex., Pro. Rpt. 1481, Aug. 
2, 1952, R. P. Bates and E. D. Cook-

Soils

"Answers to Common Questions Relating to 
Soil Conservation Districts in California,” State 
Soil Conservation Commission, 2054 Univ. 
Ave., Berkeley 4, Calif.

"Some Obstacles to Soil Erosion Control in 
Western Iowa,” Agr. Exp. Sta., Iowa State 
College, Ames, Iowa, Res. Bui. 391, Oct. 1952, 
J. C. Frey.

"Plant Food Recommendations for Mary
land Horticultural Crops," Ext. Serv., Univ. o f 
Md., College Park, Md., Misc. Ext. Pub. 1, 
fan. 1953.

"Plan a Land Appreciation School," Agr. 
Ext. Serv., Univ. Farm, St. Paul 1, Minn., 
Form S-27, Jan. 1953, R. S. Harris and H. E. 
Jones.

"Nitrogen," Agr. Ext. Serv., Miss. State Col
lege, State College, Miss., Pub. 235 (10M), 
June 1952, I. E. Miles.

"Potash," Agr. Ext. Serv., Miss. State Col
lege, State College, Miss., Pub. 236 (10M), 
June 1952, I. E. Miles.

"Phosphorus,” Agr. Ext. Serv., Miss. State 
College, State College, Miss., Pub. 237 (10M), 
June 1952, I. E. Miles.

"Studies on Soil Structure— What It Is, How  
Cultural Practices Affect It, How It Affects 
Cotton Yields,” Agr. Exp. Sta., N. Mex. 
A. & M. College, State College, N. Mex., Tech. 
Bui. 363, Oct. 1951, D. S. Hubbell and
G. Staten.

"The Soil Depleting Power o f the Flax Crop 
Compared with That o f Hard Red Spring 
Wheat, Oats and Barley," Agr. Exp. Sta., 
N. D. Agr. College, Fargo, N. D., Bid. 378, 
Aug. 1952, C. O. Clagett, T. E. Stoa, H. J. 
Klosterman, A. F. Kingsley, and W. W. Sisler.

"Your Soil . . . Crumbly or Cloddy?," 
USDA, Wash., D. C., Leaf. 328, Aug. 1952, 
A. M. O’Neal and A. A. Klingebiel.

"Agricultural Conservation Program—Maps
1951," USDA, Wash., D. C., Dec. 1952. 

"Agricultural Conservation Program— Con
servation Practice Summary 1947-1951," 
USDA, Wash., D. C., Jan. 1953.

C rops

"The Natural Vegetation of Arizona,” Agr. 
Exp. Sta., Univ. o f Arizona, Tucson, Ariz., 
Tech. Bui. 127, June 1952, A. A. Nichol.

"Northeast Arkansas Cotton Variety Test 
for 1952,” Agr. Exp. Sta., Univ. o f Ark., 
Fayetteville, Ar\., Mimeo. Series 10, Dec.
1952, J. O. Ware, B. A. Waddle, and J. F. 
Jacks.

"Vegetable Varieties and Hybrids," Ontario 
Agr. College, Guelph, Ontario, Bui. 451, Rev. 
Apr. 1952, T. 0 . Graham and J. S. Shoemaker. 

"Tomato Plants for the Processing Industry,”

37
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Hort. Exp. Sta., Toronto, Ontario, Bui. 464, 
Mar. 1951, A. N. L. Butler.

"Growing Vegetable Transplants," Ontario 
Agr. College, Guelph, Ontario, Bui. 485, Apr. 
1952, T. H. Jones and J. S. Shoemaker.

"Tomatoes for Processing," Hort. Exp. Sta., 
Vineland Sta., Ontario, Bui. 491, May 1952, 
A. N. L. Butler and E. A. Kerr.

"The Gardener’s Handbook," Dept, o f Agr., 
Ottawa, Canada, Pub. 877, July 1952.

"Sweet and Field Corn Report, Mt. Carmel 
and Windsor, Connecticut, 1952," Agr. Exp. 
Sta., New Haven 4, Conn., Jan. 15, 1953, D. 
F. Jones, H. T. Stinson, D. B. Walden, and 
A. P. Munson.

",Native and Exotic Palms o f Florida," Agr. 
Ext. Serv., Gainesville, Fla., Bui. 152, June 
1952, H. Mowry, (Rev. by R. D. Dickey and 
E. West.)

"Burning and Grazing in Coastal Plain For
ests," Agr. Exp. Sta., Univ. o f Ga., Tifton, 
Ga., Bui. 51, Nov. 1952, L. K. Halls, B. L. 
Southwell, and F. E. Knox.

"Winter Cover Crops for Nitrogen, Or
ganic Matter and Soil and Plant Food Con
servation," Agr. Ext. Serv., Univ. o f Ga., 
Athens, Ga., Cir. 300, Rev. Sept. 1952, E. D. 
Alexander, J. B. Preston, and J. R. Johnson.

"Money Makers," Agr. Exp. Sta., Univ. o f  
Ga., Athens, Ga., Prog. Rpt. 1, Dec. 1952.

"Summary o f Corn Performance Tests in 
North Georgia," Ga. Exp. Sta., Univ. o f Ga., 
Athens, Ga., Press Bui. 642, Jan. 1953.

"Producing the Idaho Potato," Agr. Exp. 
Sta., Univ. o f Idaho, Moscow, Idaho, Mimeo. 
Leaf. 121, Dec. 1952.

"New Findings For Farm Folk, A Report 
o f the Iowa Agricultural Experiment Station 
for The Two Years, July 1, 1949 to June 30,
1951," Agr. Exp. Sta., Iowa State College, 
Ames, Iowa, Part 11.

"Protein in Rice as Influenced by Variety 
and Fertilizer Levels," Agr. Exp. Sta., La. 
State Univ., Baton Rouge 3, La., Tech. Bui. 
466, June 1952, F. E. Sturgis, R. J. Miears, 
and R. K . Walker.

"Clovers for Minnesota," Agr. Exp. Sta., 
Univ. Farm, St. Paul 1, Minn., Bui. 415, June
1952, H. L. Thomas, E. R. Duncan, M. F. 
Kernkamp, A. G. Peterson, and A. R. Schmid.

"Meteor Cherry," Agr. Exp. Sta., Univ. 
Farm, St. Paul 1, Minn., Misc. Rpt. 16, Dec. 
1952, W. H. Alderman, W. G. Brierley, T. S. 
Weir, A. N. Wilcox, R. C. Blake, K. W. Han
son, and L. C. Snyder.

"Sixty-fifth Annual Report, for the Fiscal 
Year Ending June 30, 1952," Agr. Exp. Sta., 
Miss. State College, State College, Miss.

"Recommended Potato Production Prac
tices," Agr. Ext. Serv., Univ. o f Neb., Lincoln, 
Nebr., E. C. 1276, Aug. 1952, G. T. Stach- 
wick•

"Growing Gladiolus in North Carolina," 
Agr. Ext. Serv., N. C. State College, Raleigh, 
N. C., Ext. Cir., 373, Jan. 1953, J. M. Jen
kins, Jr., F. A. Haasis, and P. O. Ritcher.

"1952 Hybrid Corn Field Trials," Agr. 
Exp. Sta., N. D. Agr. College, Fargo, N. D., 
Agron. Mimeo. Cir. 86, Jan. 1953, W. Wiida- 
kas, G. Thomasson, and R. B. Widdifield.

"Farm Science and Practice— 70th Annual 
Rept. o f the Ohio Agricultural Experiment 
Station," Agr. Exp. Sta., Wooster, Ohio, Bui. 
725, Jan. 1953.

"Performance Tests o f Corn Varieties and 
Hybrids— 1952," Agr. Exp. Sta., Okla. A. & 
M. College, Stillwater, Okla., Misc. Pub. MP- 
29, Jan. 1953, H. Pass, J. S. Brooks, and J. W. 
Smith.

"Hybrid Corn Strains Recommended for 
1953," Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Bui. B-389, Jan. 1953, J. S. 
Brooks, H. Pass, and J. W. Smith.

"Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College, Pa., Supl. 
No. 1 to Bui. 553, Dec. 1952.

"Grassland Seed Mixtures, Forage Crop and 
Small Grain Varieties, and Rotation Fertiliza
tion for Pennsylvania," Agr. Ext. Serv., Pa. 
State College, State College, Pa., Spec. Fldr., 
Jan. 1953.

"Grasslands and Grasses o f Puerto Rico," 
Agr. Exp. Sta., Rio Piedras, Puerto Rico, Bui. 
102, Aug. 1952, Ovidio Garcia-Molinari.

"Seventeenth Annual Report o f the Rhode 
Island Department o f Agriculture and Conser
vation," Dept, o f Agr. and Conservation, 
Providence, Rhode Island.

"An Analysis o f Small Grain Performance 
in South Dakota 1942-1951," Agr. Exp. Sta., 
S. D. State College, Brookings, S. D., Bui 422, 
May 1952, J. E. Graft us and V. A. Dirks.

"Seasonal Pastures for Year-Round Graz
ing in the Rolling and High Plains Regions,’’ 
Tex. A. & M. College, College Station, Tex., 
L-169, E. M. Trow.

"Growing Small Grain," Agr. Ext. Serv., 
Va. Polytechnic Inst., Blacksburg, Va., Cir. 
502, July 1952.

"1953 Spray Recommendations for Tree 
Fruits in Eastern Washington," Agr. Exp. 
Sta., State College o f Wash., Pullman, Wash., 
Ext. Bui. 419 (rev.), Jan. 1953.

"Variety and Cultural Studies with Green 
Sprouting Broccoli in Western Washington, 
Agr. Exp. Sta., State College o f Wash., Pull
man, Wash., Bui. 539, Dec. 1952, J. F. Moore 
and D. F. Allmendinger.

"Wisconsin’s Water, Woods and Wildlife," 
Agr. Ext. Serv., Univ. o f Wis., Madison, Wis., 
Cir. 417, Jan. 1953, J. W. Clark.

"Directory o f Activities o f the Bureau of 
Plant Industry, Soils, and Agricultural En
gineering— 1952," USDA, Wash., D. C., Agr. 
Handbook 47, Sept. 1952.

"Report o f the Secretary of Agriculture, 
1952," U. S. Government Printing Office, 
Wash. 25, D. C.

"Report o f the Chief o f the Bureau of 
Plant Industry, Soils, and Agricultural En
gineering, Agricultural Research Adminstra- 
tion— 1952," USDA, Wash., D. C.
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"Yields and Botanical Composition o f Four 
Grass-Legume Mixtures Under Differential 
Cutting," USDA, Wash., D. C., Tech. Bui. 
1063, Oct. 1952, R. E. Wagner.

Econom ics

"Early Irish Potato Production Practices in 
Southwestern Alabama," Agr. Exp. Sta., Ala. 
Polytechnic Inst., Auburn, Ala., Cir. 109, Sept.
1952, M. White.

"Alabama Agriculture—Its Resources and 
Their Use," Agr. Exp. Sta., Ala. Polytechnic 
Inst., Auburn, Ala.

"Arizona Agriculture— 1953," Agr. Exp. 
Sta., Univ. o f Ariz., Tuscon, Ariz., Bui. 245, 
Jan. 1953, G. W. Barr, and R. E. Seltzer.

"Oranges and Orange Products— Changing 
Economic Relationships," Agr. Exp. Sta., Univ. 
o f Calif., Berkeley 4, Calif., Bui. 731, S. Hoos 
and J. N. Boles.

"The Agricultural Outlook for Canada—
1953," Dept, o f Agr., Ottawa, Canada, fan. 
1953.

"Connecticut Vegetable Acreages 1949-
1952," Dept, o f Farms and Markets, Hartford, 
Conn., Bui. 122, Dec. 1952.

"Twenty Years o f Citrus Costs and Returns 
in Florida— 1931-1951," Agr. Ext. Serv., Univ. 
o f Fla., Gainesville, Fla., AE Series 53-4, Feb.
1953, Z. Savage.

"Onions: Production Practices and Costs in 
the Coastal Plain o f Georgia,” Ga. Exp. Sta., 
Experiment, Ga., Mimeo. Series 55, Aug. 1952,
C. C. Taylor.

"1953 Outlook for Maryland Agriculture,"

Agr. Ext. Serv., Univ. o f Md., College Park, 
Md., Fact Sheet 62.

"Factors Affecting Crop Production and 
Farm Income for a Miami Soil Association 
in Ohio," Agr. Exp. Sta., Wooster, Ohio, Res. 
Bui. 713, Dec. 1952, R. H. Blosser.

"More Dollars from Cotton," Agr. Ext. 
Serv., Okla. A. & M. College, Stillwater, 
Okla., Cir. 576, E. D. Hunter. %

"The Tennessee Farm Dairy Industry," 
Agr. Exp. Sta., Univ. o f Tenn., Knoxville, 
Tenn., Mono. 266, Nov. 20, 1952, M. L. 
Downen.

"Report o f the President o f the Commodity 
Credit Corporation— 1952," USDA, Wash., 
D. C.

"Introduction to Report o f the Adminis
trator o f Agricultural Research— 1952," USDA 
Wash., D. C.

"Report o f Cooperative Extension Work in 
Agriculture and Home Economics— 1952," 
USDA, Wash., D. C.

"Marketing Charges for Apples Sold in 
Pittsburgh Dec. 1949—May 1950," USDA, 
Wash., D. C., Agr. Inf. Bui. 47, June 1951,
H. W. Bitting and H. T . Badger.

"Trade with Canadian Cooperatives," 
USDA, Wash., D. C., Foreign Agr. Rpt. 71, 
fan. 1953, f. H. Heckman.

"World Food Situation 1953," USDA, 
Wash., D. C., Jan. 30, 1953.

"Crop Production Practices— Labor, Power 
and Materials, by Operation," USDA, Wash.,
D. C., F. M. 92, Sec. 4, fan. 1953.

"The Timber Supply Situation in Florida," 
USDA, Forest Service, Wash., D. C., Rpt. 6, 
1952, R. W. Larson.

Nutrients from Pasture Cost Less

PA STU RE, hay, and silage produce 
nutrients at lower costs than grains 

do, says Frederick A. Hughes, Exten
sion Economist at Ohio State Univer
sity. He bases the statement on the 
amount of total digestible nutrients 
that an acre of each crop will produce 
if yields are comparable. Livestock 
need feed high in total digestible nu
trients to produce efficiently.

One hundred pounds of T D N  in 
corn will cost about $3.60. Other costs 
of 100 pounds of T D N  are: from 
wheat, $5; from alfalfa hay, $2.15; and 
from good quality pasture, 75 cents.

Hughes gives comparable yields from 
an acre as: 80-bushel corn or 3,600

pounds of T D N ; 30-bushel wheat, 
1,280 pounds T D N ; 4 tons alfalfa, 
4,160 pounds of T D N ; and 3 tons of 
grass and clover pasture which will pro
duce 4,370 pounds of TD N .

Dairy animals can get 70 to 80 per 
cent of their ration from rouehaee.o  o
Beef can use a ration that is 75 to 85 
per cent roughage and sheep will pro
duce on an 80-to-90-per-cent-roughage 
ration.

“Farmers who make maximum use 
of high quality pasture and hay can 
decrease grain feeding from a ratio of 
a pound of grain to 3 pounds of milk 
to a 1 to 7 ratio,” Hughes states.
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MA N Y Illinois farmers would bene
fit by having all fields planted to 

soybeans tested for potash deficiency, a 
University of Illinois agronomist be
lieves. P. E. Johnson, College of Agri
culture soils fertility man, has observed 
that soybeans grown on land deficient 
in potash mature slowly. These bean 
fields are sometimes as much as two 
weeks late in ripening, and the pods 
are not well filled and have many

shriveled beans.
Johnson supervises operation of Uni

versity experimental fields at Newton, 
Toledo, Oblong, Brownstown, and 
other points on the gray soils of south
ern Illinois. He found that often the 
yields were off as much as 50 per cent 
on potash-starved fields. On fields 
where a potash deficiency exists, this 
condition can be remedied by using 
moderate amounts of potash fertilizers 
when the soybeans are seeded.

Deep Flowing of Sandy Soils . . .
(From page 23)

to get vegetation on the land.
2. It brings quick increases in per- 

acre crop yields.
The less attractive aspects of deep 

plowing are:
1. The cost ($5 to $10 an acre, de

pending on depth.) After deep plow
ing, it’s still necessary to grow cover 
and soil-improving crops, to mulch 
crop residues into the surface, and to 
use other vegetative practices if the 
deep plowing is to bring lasting benefits.

F ig . 2 .  P low ing a field  n ear M orton , T ex a s , 1 8  to  2 2  inches deep w ith a five-disk plow . Farm ers
rid in g  plow are  observing o p eratio n .
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2. Its temporary nature in control
ling wind erosion and increasing crop 
yields unless accompanied by vegeta
tive practices.

3. The danger of believing that deep 
plowing in itself will take care of wind 
erosion and soil improvement.

A large percentage of the sandy land 
in the southern part of the Cochran- 
Yoakum-Terry - soil conservation dis
trict in the Texas South Plains is being 
deep-plowed. Owned by private con
tractors, the deep-plowing equipment 
is biting 18 to 26 inches deep to bring 
clay to the surface. On the average, 
five deep-plowing machines are kept 
busy in the area all the time.

More than 45,000 acres of sandy land 
have been deep-plowed in the Lynn 
County, Hockley County, Lubbock 

. County, and Crosby County districts of 
Texas. Bulk of the plowing has been 
18 to 25 inches deep. More than 50 
deep-plowing machines are working in 
the four-county blow area. About half 
are owned by contractors, half by 
farmers.

Homer A. Taff, Area Conservation
ist at Lubbock, Texas, reports: “Al
though bringing temporary control of 
wind erosion, deep plowing has also 
caused runoff and increased the ten
dency to water erosion. Most deep- 
plowed land has been in a cloddy con
dition and as result seedbeds have been 
in poor condition for crop planting. 
Because of this condition and limited 
rainfall in some sections, crops have 
been slower in getting started*.”

Farmers in the Jackson County, Big 
Pastures and West Tillman, Kiowa, 
Farm Security, Comanche County, and 
Greer County districts in southwest 
Oklahoma are not so certain about the 
virtues of deep plowing as they were 
a year or two ago. Deep plowing in 
this area increased from 16,000 acres 
in 1949 to 26,000 in 1950 but dropped 
to 12,000 in 1951. The farmers found 
that it did not cure all their erosion 
problems. Nevertheless, the practice is 
finding favor with some of the leading 
conservation farmers who have been 
able to plow deep enough to bring clay

F ig . 3 .  W eeping lovegrass grow ing in  the deep-plow ed field shown in F ig . 2 .  T h e  grass was 
p lanted  two years a f te r  field  was deep-plow ed and th ree  m onths b e fo re  th is p ictu re  was taken . 
T h e grass is nearly  ready fo r  seed h arv est. I t  m ade tw ice th e  grow th o f  lovegrass p lanted  in an

a d jo in in g  field  th a t was n o t deep-plow ed.



42 B e t t e r  C r o ps  W it h  P l a n t  F ood

to the surface and are using legumes 
and other cover crops to increase and 
maintain organic matter in the soil. 
The deep plowing is being done by 
contractors having large machines, in
cluding crawler-type tractors.

Ralph H. Gieck, Area Conservation
ist at Altus, Oklahoma, reports: “Some 
increased surface runoff has occurred 
where deep plowing has been practiced. 
Lacking organic matter, the clay on 
top of the sand crusts after a rain and 
does not allow water to penetrate 
rapidly as it did before deep plowing.”

During mid-year 1951 about 25,000 
acres had been deep-plowed around 
Lamesa in the Dawson County district 
and 32,000 acres around Seminole in 
the Gaines County district of the Texas 
South Plains. Plow depth runs from 
12 to 30 inches. Twenty-four deep- 
plowing rigs are in operation in the two 
areas. Contractors own 16 of them, 
individual farmers six, and groups of 
farmers two.

In north-central Texas around Sey
mour some farmers have been using 
deep plowing to control wind erosion 
and increase crop yields. But Fred P. 
Mika, Technician formerly at Seymour, 
says: “They are finding that deep plow
ing the second time has not been so 
effective and now the farmers are turn
ing to cover crops and residues to pre
vent blowing. It won’t be many years 
before deep plowing as a single prac
tice will have lost its popularity in this 
area.

Deep plowing usually increases crop 
yields immediately because nitrogen 
and other plant foods that have leached 
down through the sandy topsoil after 
years of continuous row cropping are 
brought to the surface within reach 
again of the plants. Deep plowing also 
breaks compacted layers that restrict 
the downward movement of water and 
root growth. When the hard, water
tight plow pan or other compacted 
layer has been broken, a better plant- 
soil-water relationship results.

In the southern part of the Cochran- 
Yoakum-Terry district, deep plowing

has increased crop yields 20 to 40 per 
cent, farmers report. Some farmers in 
the Lamesa and Seminole areas report 
yield increases of 100 per cent.

Yield increases, however, won’t hold 
up unless vegetative practices are used 
with deep plowing. Without these 
practices, you can be sure that within 
a few years yields will drop lower than 
they were. Meanwhile erosion danger 
has been increased rather than reduced.

The Experiment Station at Brown- 
field, Texas, reports that if deep plow
ing is to be effective, not less than 
one third of the earth brought to the 
surface must be sandy clay subsoil. To 
be successful, deep plowing must put 
10 to 20 per cent of sandy clay on the 
surface.

Know the Answers

Before a farmer does any deep plow
ing, it will pay him to know the answers 
to these questions:

1. What kind of topsoil /does he 
have? If it has less than 10 per cent 
of clay, it will blow and deep plowing 
can help. If it has 10 per cent or more 
of clay, wind erosion can be controlled 
by cheaper and more lasting methods.

2. How deep is the sandy topsoil? 
If it is more than 16 inches, deep plow
ing is not usually considered eco
nomical.

3. W hat’s under the topsoil? If the 
topsoil is shallow and caliche or rock is 
below, deep plowing would be waste
ful.

In the final analysis, if we weighed 
all the advantages and disadvantages 
o f both methods of controlling wind 
erosion and maintaining and improv
ing soil productivity, we’d probably de
cide in favor of vegetation over deep 
plowing. But since deep plowing is 
at the moment a popular practice, we 
can get the most out of it by knowing 
when, where, and how to dig down for 
the clay subsoil. Even then, of course, 
the operation will have no lasting value 
unless accompanied by such soil con
servation practices as cover and soil- 
improving crops and stubble mulching.
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Kudzu Keeps Growing . . .

( From page 14)

seeders cover the seed too deeply.
Where desirable, seed may be planted 

in hills like melons.
* Clean cultivation for weed control 

'w ill be needed. Hand cultivation will 
be required for a few weeks until 
plants are large enough for normal 
cultivation.

A side application of about 100

pounds of nitrate of soda per acre after 
plants are large enough to be cultivated 
like cotton will stimulate rapid growth.

Where plants are needed for other 
acreage, they may be lifted with hand 
shovels during the first winter. A 
strong seedling plant every 5 to 10 
feet in the row will produce a complete 
stand the second year.

Soil and Life Evolve Together
4<P O I L  is that thin film between the

J  earth and sky that supports all liv
ing things,” says Dr. Charles E . Kel
logg of the U. S. Department of Agri
culture. “Beneath lie the sterile rocks, 
above it are the air and sunshine. From 
it all plants and animals, and man him
self, draw their nourishment, either 
directly or indirectly from other things 
that live in soil. T o it their dead 
bodies return. There is no life with
out soil, and no soil without life; they 
have evolved together.

“Even though we call this an indus
trial age, far more than half of the 
people in the world live by tilling the

soil. They produce food, fiber, and 
many other things for themselves and 
for the rest of us. Some work efficiently 
and live well; others barely exist. A 
few try to cultivate soils that are un
suitable for use by any known methods. 
Many more could produce abundantly 
on their soil if they only knew what to 
do and had the means and skill to 
follow proper practices.

“Enough soil exists for all to have 
abundance. But we shall have neither 
peace nor abundance until we learn 
more about the thousands of different 
kinds of soils, precisely where they are,
and how to use them for good produc-• _ >» tion.

Soil Testing in New Jersey . . .

( From page 21 )

acid than pH 5.4. Since only 20%  of 
the soils in this group were potato soils, 
this leaves over 3,000 soil samples from 
fields that were badly in need of lime. 
• At the other end of the scale, 22.2% 
of the samples tested had a pH in excess 
of 6.5. Most of these soils are over
limed, and there is a good chance that

most crops will suffer from manganese 
deficiency at this pH under New Jer
sey conditions.

Table II presents the variation in nut
rient levels of the soils tested in 1952. 
As indicated, 4.4%  of the soils tested 
were low in magnesium, 39.8%  were 
low in phosphorus, and 17.7% were
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co rn e r  o: m im in g  organic ' m atter.

low in potassium. In 1949 these fig
ures were 14.9, 36.2, and 23.5, respec-

T a b l e  I I . — P er  C e n t  S a m p l e s  o f  V a r i
o u s  N u t r ie n t  L e v e l s

Nutrient
Available content in soil

High Medium Low

per cent per cent per cent
Magnesium. . . 46.1 49 .5 4 .4
Phosphorus. . . 38 .4 21.8 39.8
Potassium........ 23 .0 59.3 17.7

tively. This is a striking decrease in 
the number of soils having low avail
able magnesium contents, and soil test
ing is chiefly responsible for this im
provement. Although less marked, a 
similar trend is shown for potassium. 
The slight increase in the percentage of 
soils testing low in phosphorus in 1952 
as compared to 1949 is probably not 
significant.

The above results show a wide varia
tion in the lime and fertilizer require
ments of New Jersey soils. Soil tests 
offer the only means of detecting these 
differences before a crop is planted. *

A Rapid Test . . .
( From page 22 )

the results obtained were comparable 
to those obtained by the usual heating 
method (1 , 2, and 3 ) 1 in approximate

1 Numbers refer to literature cited.

analysis. It is important to shake the 
contents of the flask occasionally and to 
consume the full 30-minute period of 
digestion to insure complete decom
position of the carbonates. Resazurin 
gives a highly colored satisfactory end
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point. This indicator has an end-point 
value between that of methyl red and

T a b l e  I

Additions of 1 N Calcium carbonate 
■ NaOH to add equivalent*

Incre
ment ml.

Total
(ml.) orVo Quality

1 10 10 100
2 4 14 90 to 100 Excellent
3 4 18 80 to 90 Excellent
4 4 22 70 to 80 Good
5 4 26 60 to 70 Fair
6 4 30 50 to 60 Poor
7 4 34 40 to 50 Poor
8 4 38 30 to 40 Poor
9 4 42 20 to 30 Poor

10 4 46 10 to 20 Poor

* %  CaCCb equivalent =  100 X

(ml. of in-acid) —  (ml. of in base) ((0 .05)) 
Weight of Sample ( 1  )

methyl orange, which is well within 
the active range for strong mineral 
acids.

The poorest grade of dolomite (Sam 
ple 3) was difficult to decompose. Re
sults obtained by the rapid approximate 
method compared favorably with those 
obtained by the heating to about 95C.

In the humid eastern United States, 
where the basis of good farming is the 
judicious use of liming materials, a 
simple purity test such as given above 
for liming materials should find several 
useful applications.

R eferences
1. Official and Tentative Methods of Analysis 

of the Assoc, of Official Agricultural Chem
ists. 1945. 6th Ed. Assoc, of Off. Agric. 
Chem. Wash., D. C.

2. Piper, C. S. 1942. Soil and Plant Analy
sis. 1st Ed. Interscience Pub., Inc. New 
York.

3. Russel, D. A. 1950. A Laboratory Manual 
for Soil Fertility. W m. C. Brown Co., 
Dubuque, Iowa.

T a b l e  I I . — R e s u l t s  O b t a in e d  b y  t i i e  R a pid  M eth o d  C o m pa r ed  w it h  t h e  
C o n v e n t io n a l  M eth o d  o f  H e a t in g  and  T it r a t in g

Sample
No. Material

CaCO

Heating

3 Equivalent 

Rapid Method
Quality

or CfZo Zo
1 Pure CaC03....................................... 100 100 Excellent
2 Dolomite............................................. 65 60- 70 Fair
3 Dolomite..........................4 ................ 14 10- 20 Very Poor
4 Dolomite............................................. 100 90-100 Excellent
5 Dolomite............................................. 87 80- 90 Good
6 Limestone........................................... 100 100 Excellent

The Florida Pasture Outlook . . .

( From page 26)

Average fertilization of pastures will 
cost between 10 and 15 dollars per acre 
per year and should increase pounds 
of beef by 100 to 150 or more per acre. 
Are 150 pounds of beef worth 10 to 15

dollars?
W ith new and more productive 

grasses and legumes being fitted to 
Florida’s pasture program, particularly 
plants better able to utilize- fertilizer
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materials, cattle production will be fur
ther increased. Such grasses as Pan- 
gola, Pensacola Bahia, Coastal Ber
muda, Carib, Para, St. Augustine and 
legumes such as white clover, ladino, 
kenland red, crimson, black medic, 
hubam, floranna and hairy indigo, when 
planted on suitable soils and properly 
fertilized and managed, will greatly 
assist in the advance of the Florida 
grazing program. It may even be pos
sible in a few years to see fields of 
alfalfa growing throughout the State.

To date, much of the hay fed in Flor
ida (some 12 million dollars worth an
nually), mosdy alfalfa, prairie, and 
timothy, is shipped in from Midwest. 
During the past two years several thou
sand tons of hay have been produced 
and fed in Florida. This trend toward 
producing more hay in Florida will 
quite likely continue.

W ith over 6,000 species of grasses 
and a large number of legumes in the 
world, we in Florida and other South
ern states make use of only a few. Isn’t 
it likely that from a screening of this 
great volume of plants a new and bet
ter grass and legume will be found to 
fit Florida’s climatic conditions? Pos
sibly, a grass or legume or both that 
will furnish green grazing during the 
late fall and winter months can be 
found. The Florida Agricultural Ex
periment Station is continually and 
hopefully checking new plant introduc
tions through the nursery at Gainesville 
and at outlying stations. In addition 
to the plant species already in existence 
throughout the world Florida’s plant 
breeders are working with many of 
the pasture plants already used in the 
State in the hope of creating new and 
superior strains.

With increased fertilization, better 
management, and new crops it is only 
natural to have new diseases and in
sects and increases in old diseases and 
insects. The entomologists and pa
thologists, however, are keeping abreast 
of this condition with many new in
secticides and fungicides.

It must still be kept in mind that to 
prepare, lime, fertilize, and plant im
proved pastures on stump, pine, or 
hammock land in Florida costs from 
$40 to $200 per acre and cattle prices 
and production must remain favorable 
to absorb this initial cost.

Development W ill Continue

There is every indication that pasture 
development in Florida will continue 
at a quarter to half million acres an
nually for the next few years. There 
are still some 8 to 10 million acres in 
Florida that can profitably be utilized 
as improved pastures under present 
conditions.

Considering all practices being car
ried out to date by Florida cattlemen, 
nitrogen is the one fertilizer element 
that has been used too sparingly in the 
past. Considerable lime, phosphate, 
and potash are being used, which if 
properly backed up with nitrogen, 
would greatly increase pasture growth. 
There is not too much lime, phosphate, 
and potash being used; in fact, more 
would1 be profitable. However, many 
cattlemen fail to get full benefits from 
their pastures because of a nitrogen 
shortage. With other fertilization 
properly taken care of, nitrogen might 
well be applied to grass pastures in 
early spring, summer, and fall.

The Benedict Demonstration Farm . . .

( From page 18)

sists of one cow or two heifers or four 1952 and that was inherited from the
calves. A total of $2,034 was spent for year 1951.
hay and silage in 1951; only $470 in The costs of the initial investment
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F ig . 4 .  B rad  put th is  sign in h is p astu re  on F a rm e rs9 F ie ld  Day.

for the improved practices were as fol
lows:

Fertilizer ........................* $1,104.05
S e e d ...................................  341.43
Custom work (Seedbed

prep .)............................. 42.00
Lim e...................................  223.60
Irrigation w e ll ...............  553.28
Irrigation equipment. ..  2,335.35.

T o ta l............................  $4,599.71

Since the irrigation well is considered 
a permanent improvement and does 
not depreciate, it is not included in the 
annual costs. In figuring the annual 
per-acre costs, Table II, the costs of the 
lime, seed, and irrigation equipment 
have to be amortized over the period 
of years of expected life of each.

Any pasture program has to more

than pay its way. At the start of this 
article mention was made of the pos
sibility of 1952 being a tough year on 
the Benedict farm. The net dollars 
and cents return per acre on a com
parative basis, 1952 over 1951, were as 
follows:

Increase in gross income
per crop acre......................  $51.95

Increase in expenses per 
crop acre............................. 40.93

Net increase per crop
acre ............................  $ 11.02

The increase of $11.02 per acre is 
not in itself a startling figure. No 
figures can tell the story of a farm 
that would not have survived the 1952 
season without the improved practices 
that were put into effect. The Bene
dict farm starts the 1953 season with

T a b l e  I I . — A n n u a l  C o s t s  p e r  A cre

Field Seedbed prep. Seed Lim e Fertilizer Irrigation T o tal

A .................... * 2 3 .6 0 * 2 3 .6 0
B .  . *4  .40 1 5 .5 0 1 9 .9 0
C ............. S .75 2 .8 0 $ 1 .5 0 2 0 .5 6 $ 1 0 .2 0 3 5 .8 1
D .33 3 42 2 18 2 4 .0 8 11 . 20 4 1 . 21

% Ktt* v* w.tm 
•h,«, r*sr*€ Mf'T
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F ig . 5 .  T h e  silage  p it  dozed ou t w ith a tra c to r  and b la d e . T h e re  was only about one in ch  o f 
sp oilage arou nd  th e  sides, to p , and b o tto m . B rad  p lan s to  en large th is  silo  fo r  the  increased

silage exp ected  in 1 9 5 3 .

an abundance of feed in the barn and 
silo and with excellent prospects for 
high-quality pasture, hay, and silage 
crops. The farm that could not sup
port one-half a cow per acre in 1951 
will be pasturing two cows per acre 
in 1953.

The fertilizer plans for 1953 include 
600 pounds ,of 10-10-10 fertilizer per 
acre, plus summer topdressings of two 
or three sacks of ammonium nitrate 
per acre, on all established pastures. 
Hay fields will receive 500 pounds of
5-10-10 fertilizer per acre plus a top-

F ig . 6 .  B en ed ict’*— ih© farm  th a t has an o u tlo o k  fo r  th e  fu tu re .
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dressing of 100 pounds of ammonium 
nitrate. There is no doubt that the in
creased amounts of fertilizer coupled 
with other good management practices 
will pay off in greater milk produc
tion.

The Benedicts worked harder in 
1952 than ever before— as much at get
ting the increased growth of forages 
into the barn and silo as in making 
up for time lost talking to the many 
people who came to see the farm. Be
cause of the latter, the County Agent 
is requesting that all groups wishing 
to visit the farm plan to do so on one 
of the following field days:

May 16, 1:00 to 3:00 P.M., July 18, 
September 19.

Any groups not able to meet this sched
ule are requested to contact the County 
Agent’s office to arrange for visits.

W hat do Barb and Brad think about 
all this? They realize now they have 
been given their start by the very agen
cies that have existed for a long time to 
show how it can be done. The money 
spent for hay and feed not grown on 
the place could have launched them on 
this same program without the as
sistance of donating agencies. Perhaps 
this program will give farmers a little 
more faith in their research and exten
sion workers.

For Barb and Brad the important 
thing is that the farm is no longer 
known as the “Old Judge Hardin 
Place.” It’s the Benedict Farm now.

Balanced Nutrition Improves . . .

( From page 10)

Responses from single nutrients may 
be disappointing where there are mul
tiple deficiencies.

L im e A lone N ot Enough

Limestone alone (O  vs. L )  gave only 
a 7-bushel increase, but lime in addi
tion to N PK  produced 19.9 bushels. 
Limestone is the first or “key” treat
ment.

Phosphorus N eeded Early

Phosphate alone (O  vs. P ) produced 
5 bushels more wheat, but phosphate 
added to limestone, nitrogen, and pot
ash (L N -K  vs. L N P K ) gave 20.7 more 
bushels. Available phosphorus, to be 
most effective on wheat, should be pres
ent in relatively large amounts at time 
of germination. Results at Browns
town are a typical illustration of the 
effects of phosphates (40 lbs. P 2O b) 
drilled with wheat at seeding time.

Potash N eeds Grow

The maximum average increase from 
potash (L N P  vs. L N P K ) was about 
10 bushels, but potash alone (K )  or

nitrogen and potash (N K ) on unlimed 
soil gave slight decreases. Potash needs 
usually increase gradually a few rota
tions after limestone-phosphate treat
ments are started.

Nitrogen N eeds H elp

Before nitrogen can be used effec
tively on these gray silt loam soils, 
adequate amounts of limestone, phos
phates, and potash must be present. 
The average maximum increase from 
40 lbs. nitrogen on wheat (L -PK  vs. 
L N P K ) was 10.2 bushels, but nitrogen 
alone gave a slight decrease.

Farm trials, over a period of several 
years, have averaged about 7 bushels 
increase from 30 to 40 pounds of actual 
nitrogen applied.

Soil Physical Conditions

While washing soil from wheat roots 
there were fine opportunities to ob
serve differences in soil physical condi
tions between plots. Unlimed plots 
which had not grown clovers invariably 
had a plastic soil layer just below the 
plowed layer. This compacted zone
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BUSHELS PER ACRE 4 -Y R . AVE., I949-S2. BROWNSTOWN SOIL EXPT. FIELD

10.0 BU. L E S S  WITHOUT K

10.2 BU. L E S S  WITHOUT N

19.9 BU. LE S S  WITHOUT L

20.7 BU. LESS  WITHOUT P

+ 7.0 BU. FROM L  ALONE. 

+  5.0 BU. FROM P ALONE 

-1.7 BU. FROM K ALONE 

-2.1 BU. FROM N ALONE

F ig . 6 .  W h eat yield  in creased  a b o u t 1 0  tim es by  com b ined  trea tm en ts . Losses o ccu rred  when e ith er 
lim esto n e  ( L ) ,  n itro g en  ( N ) ,  p hosp horu s ( P ) ,  o r  p otassium  ( K )  was om itted . S in g le  treatm en ts

less effectiv e.

was not easily dispersed by a light spray 
of water. Roots do not penetrate this 
layer readily, and neither does drainage

T a b l e  I . — A v e r a g e  W h e a t  Y i e l d s  o f  
S i x t e e n  K e y  P l o t s  f r o m  B r o w n  s - 
t o w n  S o i l  E x p e r i m e n t  F i e l d , 
B r o w n s t o w n , I l l i n o i s .

Treatm ent1
4-yr. Av. 

yields
1952

yields

None...................... 3 .4  bu. 0 bu.
L N P K .................... 33 .6 25.4
L N P ....................... 23 .6 19.3
L  P K .................... 23 .4 18.8
L P ....................... 18.2 11.5

N P K ................... 13.7 4 .6
LN K ................... 12.9 11.4
L K ................... 12.3 7 .3
L .............................. 10.4 3 .8
L N .......................... 8 .4 2 .6

P ....................... 8 .4 1.5
N P ....................... 7 .0 4 .0

P K .................... 5 .0 .4
K .................... 1 .7 .5

N .......................... 1 .3 .8
N K .................... 1.1 .9

1 Treatments:
L— limed, 4 tons 1940, 2 tons 1948 
N— 40 lbs. N on wheat, 80 lbs. N on com 
P— 40 lbs. P2O5 drilled with wheat and 

40 lbs. P2OS broadcast on clover stubble 
K— SO lbs. K2O per acre per year average 

broadcast ahead of wheat, clover, and 
corn.

water. Such plots are often water- 
logged. The soil washed away more 
easily from samples taken from plots 
which had grown vigorous, deep-rooted 
legumes following the combined use of 
limestone, phosphates, and potash. Ap
parently the soil tilth had been im
proved below the plowed layer also.

Soil Tests Are Guides

Soil conditions vary from farm to 
farm and field to field. There are 
many soil types and dozens of man- 
made variations within each soil type. 
Soil tests enable a grower to estimate 
present fertility needs regardless of past 
variable practices. Soil tests correlated 
with fertility response data are used 
widely in Illinois to guide soil treat
ment recommendations.

Summary

Balanced nutrition is essential for 
maximum growth and survival of 
winter wheat roots. During 1951-52, 
winter injuries of wheat were increased 
by deficiencies of either limestone, phos
phates, or potash. Any one nutrient 
deficiency can upset the whole farming 
program.
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Waiting*. . .
( From page  5)

certain shyness and awkwardness about 
undertaking steady work for wages. 
Then, too, this hour meant breaking 
all old associations and leaving all old 
customary routine behind. You were 
a student no longer in an academic 
sense. You were a man with respon
sibilities, a recruit in the army of the 
employed. So you went up to your 
room that evening and laid away all 
the algebras and grammars, the high- 
school annuals and programs, the me
mentos of boyhood and the dog-eared 
report cards. You stood there on a 
new threshold, made attractive, how
ever, because you could begin to turn 
some earnings into the family treasury 
to balance off the debit marks against 
an eighteen-year-old man.

Having made good as home-town 
boys often do, the next memorable 
waiting spell is spent up in that spare 
room of your bride’s home after get
ting all decked out fit to kill for the 
wedding. You wait there in a stiff 
collar and new black suit for the signal 
strains of the nuptial march, played by 
a cousin on the Steinway grand in the 
parlor. You feel sorry for the boys 
in the trenches who have fever and 
ague, because you think that is what 

I ails you, too. You hear the rustle of 
silk gowns, the rattle of china, the 
murmur of talk by the assembled guests, 
and the solemn ticking of the clock 
as its hands approach the fatal hour. 
You wonder if you and the Missus can 
escape the rice and old shoes; and yet 
you’d feel let down hard if there were 
none. You have your hand on the door 
knob ready to open the portal to a new 
life, your best man slaps you on the 
back, the dirge begins, and the time to 
receive your highest degree is at hand.

In the days before every traveling 
man and field worker had his own 
shiny automobile, the reliable old rail
way carted us to and fro over rusty

rails and bumpy roadbeds. You fel
lows of the field forces knew the con
ductors and brakemen by their first 
names, yelled out the windows at farm
ers and tradesmen and depot masters 
along the familiar routes, and whiled 
away the time reading the famous old 
Jackson, jokebooks about slow trains and 
queer travelers. Every man’s night bag 
or valise had its thick red-covered rail
road guide, a companion piece of an 
evening with the Gideon Bible in dingy 
hotel rooms. But the granddaddy of 
all waiting spells came when you had 
to change cars at Bitterwater Junction. 
If  you came in late it wasn’t so tough, 
but when you were on time the regular 
schedules said that the other upcountry 
accommodation train would be due four 
hours later. The old familiar waiting- 
room with its hard benches divided by 
iron arms so you couldn’t snooze in 
comfort was an irksome prison. In 
winter the room was often chilly and in 
summer it was stuffy. The gaudy 
posters about Saranac Lake and Ni
agara Falls were an insult to a job- 
bound family man, and the sound of 
the telegraph key and the baggage 
man’s crashes were irritating. Such 
waits as these were totally tiresome and 
are not among the old times we treasure 
most.

The wait of all waits awaits the 
Father pacing the hospital halls listen
ing for the first wail of a newborn child. 
Probably you got there with the Missus 
a long time before the doctor and 
hours prior to the blessed event. After 
she was removed to some mysterious 
inner sanctum beyond your ken, you 
tried to rock in one of those famous 
hospital waiting-room chairs with the 
undersides of the rockers worn flat. 
You knew by the looks of things that 
this baby would be huge and a long 
time arriving. You try to doze or read 
a professional journal with alarming 
pictures and examples of abnormal ob
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stetrical adversities. Maybe after a full 
night of nodding and nervous exhaus
tion they tell you to go home and rest 
and they’ll call you in time. In time 
for what? So it goes until the moment 
of happy reunion with a baby as an 
extra bond.

All of us are alike subject to the pain
ful, lingering period when we wait 
for our turn at the dental chair. Some 
of us take it harder than others. A few 
guys have such hard, impervious teeth 
that all the neglect and misuse in the 
world never seems to harm them. 
Others are beset with molar misery 
all their lives and help keep the dentist 
in luxury. Most of us put it off too 
long and that’s* why we wear false 
fangs. You sit there in the little wait
ing-room and thumb over the battered 
magazines a year or so old, and try not 
to hear the clink of devilish instruments, 
the buzz of a motor pile-driver of 
some kind, the rasp of a file, the creak 
of a wrench, and the muffled gag. of 
the stupefied victim within the dental 
den. But let us be honest and agree 
that even the crack of the tooth’s root 
as it leaves your skull socket forever 
is a darn sight better than waiting all 
night with a toothache. And the mod
ern sand-blasting technique used by 
smart dentists to clean out cavities is 
well worth waiting for compared with 
the horrid grinding of a drill.

HO W  about that waiting interval be
fore you and the Missus finally 

own a home of your own? You share 
the happiness of planning, but she is 
the real location boss. Every room is 
charted on paper, it’s on your mind 
constantly, the fever gets in your blood, 
the architect gets in your hair, the 
prospect is appealing, and the cost is 
appalling. You can’t wait for the mov
ing man to come so you tote out var
ious items and objects even before the 
plaster is dry and the mortgage is filed. 
Your anxiety to shut the door of the 
tiny flat and emerge as a suburban 
householder obscures a lot of vexing

questions you’ve left to the contractor 
and home-loaner for solution. No. other 
waiting spell matches this, except the 
placid confidence one has while waiting 
for the lawn grass and garden seeds* 
the decorative shrubbery, and the other 
long-sought adornments that make a 
livable home.

Waiting to ask the boss at the day’s 
end about a raise to help meet the mort
gage is also a memorable event in the 
lives of a majority of our salaried work
ers. If he’s an automatic grade-raise 
fellow there’s not much sense in urging 
quicker action, because that’s pretty well 
set forth in the contract. But when 
you deal with one of those sharp-nosed, 
self-made managers who prefers to keep 
his crew steamed up in hot water about 
the chances for promotion, this waiting 
spree is apt to have a sick hangover. 
W ith him it’s rugged individualism 
and long hours, with uncertain world 
conditions limiting his keen desire to 
share profits with the payrollers. Thus 
being obliged to “stand on the carpet” 
and plead for advancement ranks 
among the most disagreeable chores 
for which to wait.

Most benumbing and disheartening 
of all dolorous waiting spells is that 
when you sit with your children while 
your wife is undergoing a very serious 
major operation upstairs in the surgical 
loft where the skylights and the klieg 
lights glare. You came down early that 
morning in summer in time to clasp 
hands with your helpmeet as she lay in 
ouiet resignation, slightly dulled with 
drugs, on the wheel-bed they use for 
the critical journey. You kiss her 
lightly and the orderly pushes the white 
burden into the elevator and closes the 
door. Then you go downstairs and 
sit on a davenport with the kids, look
ing at the pattern of the oriental rug, 
talking idly to them about school af
fairs, sometimes trying to get interested 
in the war news found in the crumpled 
daily. You had asked them how long 
it might take, and they were noncom- 
mital. Each time a nurse goes by you 
want to stop her and inquire—but
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think better of it and just wish and 
wait. The hours drag by. It began at 
about 9 o’clock and now it’s noon. Tired 
of waiting in uncertainty, you tell the 
kids to get their lunch while you go up 
to the ward where she is located. In 
about half an hour the white burden 
returns, the quiet form rests on the 
high bed, the oxygen tanks are in use, 
the word comes that she suffered shock 
but that the chances are good— so be 
cheerful. But these nightmare pools 
of despondency are easily forgotten 
when the patient recovers and you re
sume the old life with appreciation for 
the marvels of the day and age in which 
we live.

W E  also wait for the seasons to come 
and go. I am not sure who eagerly 

waits for winter aside from the fuel 
dealer and the chap who runs a resort 
in the tropics, unless it may be the 
dealer in skis or sleds or winter un
derclothes. I know naught of their 
pangs and pleasures because all my 
hopeful waiting these March days is 
for the advent of spring and summer.

The days are long in which to do. 
I enjoy both the rain and the shimmer
ing sunshine. The push of upward- 
growing things makes summer a season 
of fulfillment and activity. My old 
friends afield are busily renewing their 
perpetual contract with the world of 
consumers. The future is bright for 
a bountiful harvest, with minor excep
tions. This is a time when the best 
things that men plan for come to life 
and give us strength to pass another 
winter unafraid.

O f all the waitings and the yearnings 
that us countryfied people know, that 
which ushers in the vernal season is 
the most welcome and the most satis
fying. It’s something we can rely upon 
with certainty and enjoy in common. 
Waiting for the summer and the har
vest is like a preface to a fine book or 
an overture to a successful drama, with
out despair, without remorse, and with
out regret.

I N C R E A S E
C R O P  P R O D U C T I O N

V K .SOIL 
TESTING

T H E  C O M P L E T E  S IM P L E X  S O IL  
T E S T  O U T F IT

•  Practical for use in any locality—re
quires no waiting— allows for frequent, yearly 
tests. Contains a ll the solutions and appa
ratus necessary for 100 to 300 soil tests for 
each of 15 important soil chemicals including 
trace elements, plus tissue tests for Nitrates, 
Phosphorus and Potassium. $49.50

•  Other commercial Sim plex So il Test 
Outfits include:
T H E  JU N IO R  S IM P L E X  S O IL  T E S T

O U T F IT  ................................................. $33.50
T H E  FA RM  S IM P L E X  S O IL  T E S T  

O U T F IT  ................................................. $25.50
•  Solution replacements available for all 

commercial Sim plex So il Test Outfits.
A ll outfits sh ipped  v ia  R ailw ay  E x 
press  F .O .B . N orw alk, O hio.

W rite fo r  d escrip tiv e  literature.

THE EDWARDS LABORATORY
P. O. Box 318-T N O R W A LK . O H IO
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FREE LO A N  O F E D U C A T IO N A L FILM S

T h e A m erican  P o ta sh  In s titu te  will be pleased to  loan  to  ed u catio n al 
o rg an iza tio n s, a g ricu ltu ra l advisory group s, responsible fa rm  associa
tio n s , an d  m em b ers o f  th e  fertilizer trad e  th e  m o tio n  p ictu res listed  
below . T h is  service is free excep t for shipping ch arges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save T h at Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From  Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From  Desert to  Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

W est: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

R eq u ests should be m ad e well in advance an d  should include in fo rm a
tio n  as to  group before w hich th e  film is to  be show n, d ate  o f exhibition  
(a ltern ativ e  d ates if  possible), and p eriod  o f  loan .

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

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

Reprints
2 8 - 1 2 - 4 5  B e tte r  C orn  (M id w est) (C ir c u la r )  
F - 3 - 4 0  W hen F e r tiliz in g , C o n sid er P la n t-fo o d  

C o n ten t o f  C rop s 
S -5 -4 0  W h at is  th e  M atter w ith Y o u r S o il?  
Y -5 -4 3  V alu e  &  L im ita tio n s  o f  M ethods o f 

D iagnosing  P la n t  N u trien t Needs 
A -1 -4 4  W h at’s in  T h a t F e r ti l iz e r  B a g ?  
Q Q -1 2 -4 4  L e a f  A nalysis— 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 tility  in  th e  O rch ard  
Z -5 -4 5  A lfa lfa — T h e A risto cra t
0 0 - 8 - 4 5  P o ta sh  F e r tiliz e rs  A re N eeded on 

M any M idw estern Farm s
ZZ-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  
T -4 -4 6  P o ta sh  Losses on  th e  D airy  F a rm  
Y -5 -4 6  L ea rn  H unger S ig ns o f  Crops
1 -2 -4 7  F e r tiliz e rs  and H um an H ealth  
T -4 -4 7  F e r ti l iz e r  P ra c tic e s  fo r  P ro fita b le

T o b a cc o
A A -5 -4 7  T h e  P o tass iu m  C on ten t o f  F a rm  

Crops
T T -1 1 -4 7  How D ifferen 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 scio u s?  
R -4 -4 8  N eeds o f  th e  C orn  Crop 
X -6-4-8 A pplying F e rtiliz e rs  in  S o lu tio n  
A A -6 -4 8  T h e  C h em ical C om p osition  o f  A gri

c u ltu ra l P o tash  S a lts  
G G -1 0 -4 8  S tarv ed  P la n ts  Show  T h e ir  H unger
0 0 - 1 1-A8 T h e  Use o f  S o il Sam p lin g  T u bes 
K K -1 0 -4 9  A n A pproved S o yb ean  P ro gram

f o r  N orth  C aro lin a  
S S -1 2 -4 9  F e r tiliz in g  V eg etab le  Crops 
F - l - 5 0  A S im p lified  F ie ld  T e st f o r  D eter

m in ing  P otassiu m  in  P la n t T issu e
1 -2 -5 0  B o ro n  fo r  A lfa lfa
K -3 -5 0  M eterin g  D ry F e r tiliz e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System s
0 - 4 - 5 0  B ird s fo o t T re fo il— A P ro m isin g  F o r 

age Crop
V -5 -5 0  P otassiu m  C ures C h erry  C u rl L e a f 
X -5 -5 0  F e r tiliz e rs  H elp M ake H um us 
B B -8 -5 0  T ren d s in  S o il  M anagem ent o f  

P ea ch  O rch ard s 
1 1 -1 1 -5 0  T re e  Sym ptom s and L e a f  A nalysis 

D eterm in e  P o ta sh  Needs 
A - l-5 1  S o il-testin g  R ed u ces G uessw ork
1-2 -5 1  S o il T rea tm en t Im p roves Soybeans 
K -3 -5 1  In cre a sin g  C otton  Y ie ld s  in  N orth

C aro lin a
M -3 -5 1  A L o o k  at A lfa lfa  P ro d u ctio n  in 

th e  N ortheast
0 - 4 - 5 1  M ore C orn  at No E x tra  Cost 
P -4 -5 1  T h ir ty  T o n s  o f  T o m ato es p e r A cre 
W -6 -5 1  D oes P o tash  F e r tiliz e r  R ed u ce P ro 

te in  C on ten t o f  A lfa lfa ?
X -8 -5 1  O rch ard  F e r tiliz a tio n  G round and 

F o lia g e
B B -1 0 -5 1  H ealth y  P la n ts  M ust B e  W ell N our

ished
C C -1 0 -5 1  P ro d u cin g  S m all G ra in  M ore Effi

c ien tly
E E -1 0 -5 1  R o ta tio n  F e rtiliz a tio n

G G -1 1 -5 1  F e r tiliz e r  R eco m m en d atio n s B ased  
on S o il T ests

1 1 -1 2 -5 1  P a stu re  Im p ro v em en t W ith  1 0 -1 0 -  
1 0  F e r tiliz e r  

J J - 1 2 - 5 1  S o il F e r tility  and P astu res 
K K -1 2 -5 1  P otassiu m  in  A nim al N u trition  
A - l - 5 2  R e sea rch  P o in ts  th e  W ay to  H igher 

L evels o f  P ea n u t P ro d u ctio n  
C -2 -5 2  P o ta sh  N eeds M ove W est 
D -2 -5 2  B o ro n  fo r  F o rag e  Crops 
E -2 -5 2  L ad in o  C lover— Its  M ineral R e q u ire 

m ents &  C h em ical C om position  
H -3 -5 2  T h e  R e la tiv e  M erits  o f  In o rg a n ic  &  

O rg an ic  S o u rces  o f  P la n t N u trients 
K -3 -5 2  P a stu res  P ay  P ro fits  in  L o u isian a  
L -4 -5 2  E ffic ien t Use o f  F e r ti l iz e r  in  the 

S o u th ern  R egion  
M -4 -5 2  T h e  In o rg a n ic  S id e  o f  L ife  
N -4 -5 2  U se o f  a S o il  T e st Sum m ary in 

A gro m atic  P ro gram s
0 - 4 - 5 2  T o m ato  P ro d u ctio n  f o r  th e  C anning 

In d u stry
P -4 -5 2  So yb ean s Need F e r tiliz e r  on M any 

A rkan sas R ice  F arm s 
Q -5 -5 2  P o tassiu m -n itro g en  B a la n ce  fo r  H igh 

C orn  Y ie ld s 
R -5 -5 2  W hy P la n ts  D iffer in  F e r tiliz e r  Need 

and M in eral C om position  
S -6 -5 2  B e tte r  P o ta to  Y ie ld s  in  W estern  

M aryland
T -8 -5 2  F e r tiliz e rs  U sed in  1 9 5 1  by New Y o rk  

T o m ato  G row ers 
U -8 -5 2  M ore and  B e tte r  P ro te in s  M ake B e t

te r  Fo o d  and Feed  
V -8 -5 2  Grow ing B e tte r  T u rn ip s  
W -8 -5 2  M agnesium  and P otassiu m  N utrition  

fo r  Sw eet P o ta to e s  in  th e  C oastal 
P la in

X -1 0 -5 2  T h e  M ineral U p take by  th e  Sw eet 
P o ta to

Y -1 0 -5 2  T h e  N u trition  o f  M uck Crops 
Z -lO -5 2  B y-p rod u cts o f  R esearch  
A A -1 1 -5 2  S cie n ce  and th e  Cow L o o k  at 

P astu re  F o rag e  as a Feed stu ff 
B B -1 1 -5 2  D eficiency  o f  Seco n d ary  and 

M icro -n u trien t E lem en ts in  P la n ts  
C C -1 2 -5 2  T h e  L e a f  A nalysis A pp roach  to 

C rop N utrition  
D D -1 2 -5 2  P o tash  D eficiency  o f  R efo rested  

P in e  and S p ru ce  Stand s in  N orthern  
New Y o rk

E E -1 2 -5 2  F lu e-cu red  T o b a cco  F e r tiliz e rs  o f 
th e  F u tu re .

A - l-5 3 ^ —P h o sp h ate  and P o ta sh  E ffects  on 
L ad in o  C lo v er Sw ards 

B - l -5 3 ^ —C om m ercial F e r tiliz e r  Is  a Sound 
Inv estm en t

C - l - 5 3 — W isco n sin ’s S o il B a n k  B a lan ces  Are 
R u nning  Low on N itrogen and P otash  

D - l - 5 3  T h e  R e la tio n  Betw een C h em ical Com 
p o sitio n  o f  H erbage and L iv estock  
P ro d u ctio n  

E - l - 5 3  P eo p le  and G rass
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W A m n ied
An old prospector was reminiscing 

for his down East visitors: “There I 
was, the grizzly bear down in the can
yon behind a tree. The only way I 
could hit him was to ricochet a bullet 
off the high canyon wall on my right.” 

Describing the setting with an up- 
and-down motion of his arm, he added, 
“A one-rail shot, you understand.” 

After a pause to let the drama of his 
situation sink in, he continued, “Well, 
I had gauged my windage, calculated 
the lead of the barrel and the rate of 
twist, the hardness of the bullet and 
the angle of yaw it would have after 
being smacked out of shape against 
the canyon wall, and I judged my 
chances were 60-40 that I would get 
the bear. A one-rail bank shot. A 
controlled ricochet. So I fired.”

There was a silence. Then one of 
his visitors asked softly: “Did you hit 
him ?”

“Nope,” answered the old man, “I 
missed the wall.”

W ith all those feminine falsies, a 
guy never knows what he’s up against.

# # *

A double-breasted suit does for some 
men what a maternity dress does for 
some women.

Before the cage of a kangaroo stood 
a young lady, stunned. Near the cage 
was a sign which read, “Native of 
Australia.” Disheartened, she turned 
away and cried, “T o think that George 
threw me over for one of those things.”

“W hat’s a professor, Daddy?”
“A professor, my dear, is a man who 

tells his students how to solve the prob
lems of life which he avoids by being 
a professor.”

The farmer’s young bride from the 
city was having a great deal of trouble 
making oxtail soup. Every time the 
water got hot, the ox would take his 
tail out of the pot.

Two golfers were annoyed by a slow 
couple in front of them. At one hole 
there was a particularly long wait. 
One of the offending couple dawdled 
on the fairway, while his companion 
searched industriously in the rough.

At length the waiting couple on the 
tee could contain their patience no 
longer. “Why don’t you help your 
friend to find his ball?” one shouted 
indignantly.

“Oh, he’s got his ball,” the man 
replied blandly, “he’s looking for his 
club.”

# *  *

A pretty but plump young woman 
stepped on the druggist’s scale, and 
was shocked at the weight registered. 
Promptly she slipped off her coat, and 
tried again. The results were still 
unflattering, so she took off her shoes. 
But then she discovered she was out 
of pennies. Without a moment’s hesi
tation a youth stepped forward. “Don’t 
stop now,” he volunteered. “I ’ve got 
a handful of pennies and they are all 
yours.”
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BORATED 
FERTILIZERS

for bigger crops 
of better quality

B O R A X restores lost boron to soil

Yes, Borax does restore lost Boron to 
soils. . .  the Boron that is so essential 
to fine, healthy crops and big yields. 
Although the amount of Boron  
required is extremely small, its impor
tance is comparable to Nitrogen, 
Potash and the other essential plant 
foods. Don’t let a Boron deficiency in 
soil cause crops to dwindle and plants 
to grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade of Borax, 
to restore the boron—then watch the 
yields of alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality!

F e r t i l i z e r  B o r a t e  (equivalent to 
approximately 93% Borax) and F e r 
t i l i z e r  B o r a t e - H i g h  G r a d e  (equiva
lent to approximately 121°/0 Borax) 
come in fine mesh for addition to 
mixed fertilizer, or coarse mesh for 
direct application where required. 
This material saves you important 
money in cost of transportation, stor
age and handling, etc., because water 
content is held to approximately 24 % 
water (5 mols). County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations. 
Write today for literature!
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partial aerial view of 
Naugatuck Chemical 
test fields and lab at 
Bethany, Connecticut

Here's where sales are sown i
Here’s  where Naugatuck chemicals begin —where 
Sp ergo n ®, P h ygo n ® and A ram ite* first showed 
signs of becoming the nationally famous products 
they are today.

H e re ’s w here N a u g a tu ck  C h e m ica l’s seed  
protectants, spray fungicides and insecticides of 
tomorrow must meet the tests of effectiveness,

economy, plus ease and safety of use.
Yes, and here’s where sales are sown! When the 

benefits of the Naugatuck chemicals developed 
here eventually reach the grower, they also reach 
the supplierand distributor in the form of new sales 
and new profits.

•U.S. Pat. No. 2,529,494

r
. U N I T E D  S T A T E S  R U B B E R  C O M P A N Y .

Naugatuck Chemical Division, Naugatuck, Conn. 
producers of seed protectants, fungicides, miticides, insecticides; 

Spergon, Phygon, Aramite, Synklor
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AMERICAN POTASH 
AGRICULTURAL CHEMICALS

ESTO N BRAND  
A LK R O N *  (parathion  
form ulations)
BROM OFUM E* (soil 
fum igants)
ESTO M ITE* (residual type  
m iticide)
ESTO N A T E*  (DDT dust 
concentrates and  
em ulsified solutions)
ES T O N O X *  (toxaphene  
form ulations)
TETR O N * (Tetraethyl 
pyrophosphate form ulations) 
TU M BLE-W EED + (herbicides) 
TU M B LEA Ff (defo liants)

T R O N A f BRAND  
M uriate of Potash  
Sulphate  of Potash 
B o rax, Technical 
Sodium  Pentaborate  
TR O N A B O R * Pentahydrate  
B orax (crude)

*T rad e M ark R eg istered  
t Trade M ark Am erican Potash  
& C hem ical Corp.

C H E M I C A L S
FOR BUMPER CRO PS

The American Potash plant at Trona, in the 
midst of the California desert area, is situated 
beside a vast stockpile of raw chemicals essential 
to agriculture. Under the brand names of Trona 
and Eston  these chemicals in processed and re
fined forms, are playing an ever increasing part 
in growing better and bigger crops. Trona Potash 
is an essential element in mixed fertilizers. Trona 
Borax is used to correct soil deficiencies. Eston 
products include fumigants, defoliants, insecti
cides and herbicides.

In preparing soil, fertilizing plant growth and 
protecting it from the attack of destructive insect 
life, American Potash makes a vital contribution 
to the greatest industry of all—agriculture.

You can buy Trona-Eston agricultural chem
icals with confidence—they are proved by many 
years of research and field usage.

P R O V E D  C H E M I C A L S  F OR I N D U S T R Y  
A N D  A G R I C U  LTU R E

American Potash <£ Chemical Corporation
OfflCCS • 3030 West Sixth Street, Los Angeles 54, Calif., 122 East 42nd St., New York 17, N. Y.

• E S T O N  C H E M I C A L S  D I V I S I O N ,  3100 East 26th Street, Los Angeles 23, Calif. 

Plants • Trona and Los Angeles, California
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Let9s phut the • • .

Furrow Turning

T H E  grab era of expansion has been replaced by the planning 
period. Wisecrackers like to poke heaps of ridicule on planners, but 

they are often the first to howl when opportunities and resources 
begin to flop and falter. If there were no leaders who had vision 
and farsighted outlooks, we would wind up like kids with a mess 
of busted toys and devoured candy.

One doesn’t have to go beyond the 
basic soil situation to shed light on this 
matter. America was settled by vigor
ous Europeans who brought over cer
tain technical skills and ideas to trade 
for the soil resources of a virgin land. 
It was their idea that grabbing and 
holding onto soil values were inherent 
rights. This resulted in hatching the 
early philosophy that the privileged ones 
might hang onto their privileges, which 
soon meant that all the extra newcomers 
soon had to hoof it out to the frontier.

This went along without serious con
sequences until the late 1890’s, where
upon the best lands of the original fron

tier were taken up and in their turn ex
ploited to the limit. Farm settlers and 
speculators enjoyed a rich harvest while 
good times lasted, largely at the expense 
of the “soil bank.” Gradually as the 
truth sunk in that only the poorest lands 
were left, our agricultural leaders got 
their first glimpse of the need for ad
vance plans. They found that the free- 
for-nothing opportunities were over for 
good. The future called for planning. 
But not all of the needy ones did it.

I recall one fairly fertile tract near a 
river estuary. This farm furnished food 
and livelihood for two generations be
fore the gullies began to gouge their

3
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way like grasping fingers. The fellow 
of the third generation who inherited 
the place saw that the eroded gulches 
were cavernous threats to any kind of 
farming— even grazing— and he aban
doned the whole enterprise and bought 
a farm elsewhere. About all that the 
60 acres are worth now is a perpetual 
memorial to what happens to the “get 
and grab” element.

Not far from this spot was another 
farm of the same size and similar native 
resources. But this time the boss man 
of the second generation used foresight 
in advance of his neighbors. He was 
even ahead of the educators and leaders. 
He applied the sound principles of soil 
conservation in the period before many 
of us knew what they meant. So right 
in this one section we have examples 
of good and bad management with 
which to refute the smug ones who 
say that the farmer can’t plan very 
far ahead because he is tied down by 
nature’s vagaries.

T hat’s the kind of individual plan
ning that will enable our farms to keep 
on supporting 15 persons in their food 
requirements today as against 4 or 5 
people when the land was lush and the 
future one big cornucopia of plenty. 
By dint of scientific studies in soils and 
reclamation we have uncovered a vast 
body of workable methods that are free 
for use by the careful planners. Signs 
are frequent that the majority of the 
farm operators follow the newer spirit 
in dealing with the future, so that they 
are often knocking hard on the sci
entist’s door while he is in there testing 
and researching to answer the grist of 
questions sure to arise.

11TOW herein lies a point we cannot 
l l  overlook. No two farms are exactly 
alike, either in their topography or state 
of fertility. This calls for individual 
thinking, using the specific recommen
dations that science and practice de
velop. It’s fortunate that we have con
servationists with ability and common 
sense to work with these individuals. 
They are willing and able to help the

individual planner with basic data that 
he can apply to advantage. But, as 
experience shows, the one who profits 
most and has the heaviest risks must 
eventually make the decision to do or 
not to do what the overhead advisers 
lay out for his consideration. In a way 
this is good and sound American philos
ophy— the opposite of baleful “regi
mentation.”

It would be highly distasteful and 
cause men to be stubbornly resistant to 
change were the planning put into prac
tice by some orders or regulations from 
state or federal governments. On the 
other hand, here and there we see ex
ploiters who ravage and expend the 
lands they rent or own for the sake of 
temporary gain. There’s no adequate 
way to correct them in their destructive 
courses, for the rain of ideas and im
provement falls alike on the just and 
the unjust.

IT  was in my own time as a follower 
of pioneer farm reformers that the 

beginnings took place in soil conserva
tion. Mechanical makeshifts to halt 
erosion on single farm gullies wrere 
tried, mostly without much genuine 
community enthusiasm. Few realized 
at the time that gullies were symptoms 
of a broader disease. Not all of that 
trouble was land-rooted either. It wasn’t 
all thin soils and continental deluges 
which laid bare the bones of the food 
factory. Local banks had not awak
ened then to the true relation of credit 
to successful farm planning. Finance 
was not willing to trust the farmer 
while he built back the land with the 
methods advocated by science. Thanks 
to a saner concept by private bankers 
and the rise of cooperative loan asso
ciations we no longer merely erect 
“soil-saving dams” and think we have 
cured the evils of erosion and what’s 
behind it. This and the formation of 
local soil conservation districts have led 
to productive and conserving ways and 
means.

This happens fortunately on the 
threshhold of a probable heavily
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stepped-up demand for food. Keen 
thinkers on this matter claim that in 
25 years our farms must be able to 
increase their total output by 40 per 
cent above the bounteous recent har
vests our country has garnered. Here 
again we are up against a planning 
job. The individual must be sold on 
it so that the accumulated results will 
really amount to something. This also 
is more than furrow turning and seed
ing. It calls for incentives to produce 
and farm prices that will balance the 
extremely firm costs of today’s farm 
plant.

“Campaigns” and “pressure move
ments” are abhorred by many of us. 
Yet to achieve the lasting soil improve
ment that is the key to unlock the richer

harvests from the same acreage, we 
need group effort. This effort is not 
just the job of those who wear the 
labels of “soil conservers.” It belongs 
to all active agricultural bodies alike. 
Any short-lived, flash-in-the-pan hulla
baloo over soil management is not going 
to do the trick. It is a gospel that must 
be adopted and encouraged by market
ing cooperatives, rural clubs, propa
ganda societies, and even beyond the 
agricultural field to civic and labor or
ganizations.

That is, the general public, which 
consumes the food and pays the final 
bills and dictates— more or less— the 
fate of legislation and progress, is the 
vital one to reach in this national effort 
to save what’s left of our soils. Some 
fear that this effort may get mired in a 
slough of partisan politics. It sometimes

does. But meanwhile more people 
know about it and start thinking over 
the situation. Every time we can get 
ministers, lecturers, organizers, and pol
iticians to talk about a troublesome 
topic we keep it alive at least.

This public reaction is already felt. 
Not only do the service clubs listen to 
soils men at country-tovyn luncheons, 
but many of the “ex-hired men” and 
“brothers of the soil” who meet in 
metropolitan conclaves are eager to 
listen likewise. This is a stirring-up 
that is productive to top-thinking as 
well as topsoil. And why should it be 
different? T he whole country will 
benefit by wider use of modern soil 
practices, and civic forums are mighty 
influential places to clinch the argu
ment. One reason this lesson sticks in 
such meetings is that many of the urban 
leaders are themselves catering to and 
servicing the farmers. That is an added 
lever to work with, to strengthen the 
other lever which is abundance and self
containment as a nation. If we get all 
excited over farms and soils and re
sources in wartime, we should be pre
paring in times of relative peace.

In spite of the nuisances that separate 
states, such as marketing laws and regu
lations galore, we do have a sort of 
national economic unity, and farm 
families are no longer self-sufficing—  
or city families either. This causes us 
to use the federal approach to many 
things, including soil improvement and 
conservation.

Soil types and soil series cover the 
nation in a crazy-quilt, irregular pat
tern. Hence, quite generally certain 
limitations found in soils for crop pro
duction occur in several states at the 
same time. While treatments must be 
based on state cropping plans and 
climatic requirements, we actually have 
a pretty broad picture to look at and 
act upon.

BY joining forces for research and 
extension work, soil improvers can 

meet the diversity of problems and pool
( Turn to page 50)



Coastal Bermuda— 
A Triple-threat Grass 

on the Cattlemans Team

Q L n n  W . E u r lo n 1
Coastal Plain Experiment Station, Tifton, Georgia

FROM southeastern Oklahoma to 
the Atlantic and south to the Gulf, 
farmers and cattlemen are planting 

Coastal Bermuda. The acreage going 
in in 1953 will exceed, by a substantial 
margin, that planted in any previous 
year. A modern Rip Van Winkle, 
awakening after 20 years of sleep, 
would most certainly shake his head 
and repeat again and again the simple 
question, “W hy?” Back of his ques
tion would be a lifetime of fighting 
Bermuda grass, a battle that had rele
gated it to the position of public enemy 
No. 1 on most cotton farms by 1933. 
At that time only the cattlemen were 
conscious of its value as a pasture plant. 
Rarely did they plant it for they could 
usually meet their feed requirements by 
grazing fields in which Bermuda grass 
had won the battle.

One might well begin his answer 
to Rip’s question by pointing out that 
Coastal Bermuda is a triple-threat grass. 
Common Bermuda makes good grazing 
but rarely grows tall enough to mow. 
Coastal Bermuda, however, (like the 
triple-threat football player that can 
run, kick, or pass), grows tall enough 
to produce hay or silage in addition 
to supplying excellent grazing. Thus, 
surplus grazing can be used for either 
hay or silage and a year-around supply 
of feed can be obtained from one grass.

1 Principal Geneticist, B. P. I. S. and A. E., 
U. S. Department of Agriculture, and Georgia 
Coastal Plain Experiment Station, Tifton, Georgia.

Important as the triple-threat char
acter may be, there are other reasons 
for planting Coastal Bermuda. Much 
of the interest in 1953 stems from the 
superior drought resistance shown by 
this grass in 1952. Farmers through
out the South reported that Coastal 
Bermuda remained green and supplied 
grazing after common and many other 
pasture grasses had turned brown. 
Rainfall during June and July 1952 was 
57%  below normal at the Georgia 
Coastal Plain Experiment Station, yet 
beef production for the total season was 
only 5%  below the 1950-1951 average. 
Total hay production was comparable 
to that obtained in previous years. Root 
studies conducted on deep sand during 
the past two years suggest that a more 
extensive and more active root system 
was largely responsible for the greater 
drought resistance of Coastal Bermuda.

Coastal Bermuda carries a great deal 
of hybrid vigor, that mysterious force 
that makes hybrid corn yield more 
than open-pollinated varieties. It also 
has longer leaves and stems, grows 
taller, and spreads faster than common 
Bermuda. Although its stems and 
leaves are quite coarse, cattle have con
sistently grazed it in preference to 
common types. Chemical analyses in
dicate that it is equal or superior to 
“cotton-patch” Bermuda in food value.

Coastal Bermuda is more resistant to 
the leaf-spot diseases than the common 
types. Since these diseases cause the

6
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F ig . 1 . W e ll-fe rtiliz e d  C oastal B erm u d a has b een  su p erio r to  o th er p e re n n ia l p astu re  grasses d uring
th e  sum m er fo r  m ilk  p ro d u ctio n  a t T if to n , G eorg ia .

leaves to turn brown and lower the 
food value, it is evident that resistance 
means more and better feed.

Coastal Bermuda makes more growth 
in the fall and tolerates a little more 
frost than common Bermuda. In graz
ing trials at the Georgia Coastal Plain 
Experiment Station it has produced 
more beef after August 1 than other 
perennial pasture grasses.

Clovers and lespedezas grow well in 
association with Coastal Bermuda when 
fertilized and m an ag ed  p ro p e rly . 
Coastal Bermuda has been found highly 
resistant to root knot-nematode attack, 
whereas most common Bermudas are 
susceptible. This characteristic favors

the growth of legumes on nematode- 
infested soils.

Coastal Bermuda was named after 
the Experiment Station where it was 
developed. Some have assumed it to 
be adapted only to coastal areas because 
of its name. Numerous reports from 
experiment stations and farmers indi
cate, however, that it is superior to 
common Bermuda throughout most of 
the Bermuda Grass Belt.

Over a 5-year period ending in 1948, 
Coastal Bermuda produced an average 
of 116 pounds more beef per acre than 
common Bermuda growing in an ad
jacent pasture. Both pastures were fer
tilized with 600 pounds per acre of
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0-12-6 every third year and 36 pounds 
of actual nitrogen per acre annually. 
Pensacola Bahia grass, another popular 
southern grass included in this test and 
fertilized in the same way, produced 52 
pounds less beef per acre per year than 
Coastal Bermuda.

Planting Methods

Coastal Bermuda must be propagated 
vegetatively due to its poor seeding 
qualities. Although this feature has 
slowed its rate of distribution, it has 
not seriously handicapped its utilization 
on the farm. Farmers growing their 
own planting stock are finding that it 
costs less to establish Coastal Bermuda 
than to plant other pasture grasses from 
seed. An estimated 500,000 acres have 
been planted in Georgia alone.

The farmer planning to plant Coastal 
Bermuda for the first time will do well 
to consider starting on a small scale. 
One or more acres planted on clean 
land and well cared for will, within 
a few months, furnish an ever-ready 
supply of good, fresh sprigs at very 
low cost. Sprigs for these nurseries 
will go further if planted like sweet 
potatoes, i.e., pushing them into the 
soil with a thin, forked stick and step
ping on them to firm the soil around 
them. Large-scale planting will be 

.facilitated by the use of the Pray Ber
muda grass planter and mechanical 
planters designed for setting tobacco, 
trees, and other plants. General plant
ing recommendations that have stood 
the test of time are:

1. Plant only when the soil is moist.
2. Dig the sprigs by pulling a spring- 

tooth harrow over the sod. Rake up 
the loose sprigs after each harrowing. 
A side-delivery rake does an excellent 
job.

3. Dig only enough sprigs to plant 
a half day at a time. Keep them 
fresh until planted. Remember Coastal 
is easier to kill than common Bermuda.

4. If mechanical planters are usdd, 
be sure they are feeding all of the time.

5. Use plenty of sprigs. You can

afford to when you grow your own. 
Your Coastal Bermuda pastures that 
are free of common Bermuda will 
make a good source of sprigs at no 
cost other than the harvesting opera
tions.

6 . Control the weeds. Clean culti
vation during establishment is much 
better than mowing or grazing. Plant 
in standard width rows tq facilitate 
cultivation without changing tractor 
wheels and equipment.

Fertilization

The high production records set by 
Coastal Bermuda when heavily ferti
lized have caused many to assume that 
it will not grow on poor soil. Actually, 
repeated tests have shown that it will 
outyield common Bermuda on the 
poorest soils. Research workers and 
the better farmers know, however, that 
the cost of fencing and establishing a 
pasture is so high and the per-acre pro
duction without fertilizer is so low that 
one can hardly afford not to fertilize. 
Thus, the important question is “Which 
grass or pasture mixture will utilize 
fertilizer most efficiently and give the 
greatest return per dollar invested?”

Measuring the beef produced per 
acre by different grasses when ferti
lized uniformly is one method of meas
uring this efficiency. The percentage 
recovery of the fertilizer elements ap
plied is another. In a carefully con
trolled experiment carried out at Tifton 
in 1952, the clippings removed from 
Coastal Bermuda, common Bermuda, 
and Pensacola Bahia contained 63.6, 
34.8, and 53.5% of the nitrogen fer
tilizer applied, respectively. These re
sults follow the same order as the graz
ing results previously mentioned and 
indicate that Coastal Bermuda is more 
efficient than the other two grasses in 
the use of fertilizer, particularly nitro-

gen' , • LLegumes should be grown with 
Coastal Bermuda whenever soil condi
tions will permit. In addition to fur
nishing high-quality forage, they also 
produce considerable nitrogen for the
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grass. At Tifton, Georgia, in 1952, 
three Coastal Bermuda pastures fer
tilized with 500 pounds per acre of
0-10-20 and planted to crimson clover 
produced an average of 365 pounds of 
beef per acre. Applications of 50 and 
100 pounds of N  per acre without 
clover produced 279 and 451 pounds of 
beef, respectively.

The Alabama Experiment Station ob
tained 10 months’ grazing on Coastal 
Bermuda in 1951-1952 by fertilizing 
with 800 pounds of 0-16-8 and 100 
pounds of ammonium nitrate in the 
fall and overseeding with crimson 
clover and ryegrass. The clover-rye- 
grass mixture produced 430 pounds of 
gain per acre on yearling heifers during 
the winter and spring and the Coastal 
Bermuda, during the summer, pro
duced 420 pounds of gain. An addi
tional 200 pounds of ammonium nitrate 
were applied per acre during the sum
mer.

Successful growth of winter legumes 
with Coastal Bermuda requires that 
adequate supplies of all growth factors 
be present. Plant nutrients, particularly 
phosphorus and potassium, should be 
applied each fall. Mowing or close 
grazing in the fall will reduce the com
petition for light and water and will

usually facilitate establishment. Some 
farmers report that disking the sod 
lightly in the fall gives better stands 
of reseeding crimson clover. The re
peated loss of young seedlings after 
each shower during a dry fall is one 
of the greatest causes of failure. Such 
losses can be reduced by planting clover 
on the heavier and wetter soils. Irri
gation, where possible, is the best solu
tion to this problem.

Coastal Bermuda will also produce 
forage and beef at a profit under condi
tions where legumes cannot be suc
cessfully grown. Experiments designed 
to measure the quantity of nitrogen 
that may be profitably used under such 
circumstances show that annual appli
cations of 32 pounds of N per acre will 
maintain a good sod, carry at least one 
steer per acre, and produce around 250 
to 300 pounds of beef per acre per year. 
Extra nitrogen applied to Coastal Ber
muda pastures at the Georgia Coastal 
Plain Experiment Station produced 
two pounds of beef per pound of N 
up to 200 pounds of N per acre. This 
200-pound application plus some phos
phorus and potassium produced 685, 
697, and 655 pounds of gain per acre 
during the past three years. These re
sults are the basis for the recommenda

Fig* 4 .  K o b e  lespedeza grow ing in  asso c ia tio n  w ith C oastal B erm u d a fo r  the  th ird  con secu tiv e year 
on low, sandy so il th a t o rd in arily  would be heavily  in fested  w ith ro o t-k n o t nem atod es a fte r  th e  first 
year. M ost any legum e grows w ell w ith C oastal B erm u da i f  ad eq u ate  supplies o f  w ater and m in erals, 

p a rticu la rly  phos Ph orus and p otassium , are  m ade av a ilab le .
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F ig . 5 .  C oastal B erm u d a fe rtiliz e d  w ith 5 0 0  pounds o f  0 - 1 0 -2 0  and 2 0 0  pounds o f  N annually  has 
p rod uced  6 8 5 ,  6 9 7 ,  and 6 5 5  pounds o f  b e e f  p er acre  p er year d uring  th e p ast th ree  years.

tion “Fertilize with nitrogen to produce 
the feed you need. If rainfall is ade
quate, at least 200 pounds of N  per 
acre will be profitable under grazing.”

Over a period of years at Tifton, 
Georgia, Coastal Bermuda has pro
duced eight tons of hay per acre per 
year when fertilized with 400 pounds 
of N  (1,200 pounds of ammonium 
nitrate) per acre and adequate amounts 
of phosphorus and potash. Without 
fertilizer, it produced one ton of hay 
per acre per year. Heavily-fertilized 
hay averaged 13% protein, nearly twice 
that in the unfertilized hay. Increased 
yields and fixed costs of land and many 
haymaking operations kept the cost of 
producing a ton of hay fairly constant 
(around $ 12, with nitrogen costing 12  ̂
per pound) regardless of the amount 
of nitrogen applied. Cost per pound 
of crude protein decreased from 9^ to 
5 .6  ̂ per pound as increasing quantities 
of nitrogen up to 400 pounds per acre 
were applied.

All grasses require the primary, 
secondary, and some minor or trace 
elements for normal growth. Most of 
the heavier soils supply enough of the 
minor elements and a sound liming

and fertilization program usually takes 
care of the requirements for calcium, 
magnesium, and sulfur, the so-called 
secondary elements. The primary ele
ments, nitrogen, phosphorus, and po
tassium, usually should be applied an
nually for most efficient production. 
The quantity that must be applied de
pends upon the supply in the root zone, 
the efficiency of the plant in obtaining 
this supply, and the quantity required 
by the plant for normal growth.

Potassium, an essential element for 
plant growth, is of minor importance 
in animal nutrition. Thus, grasses 
capable of producing the greatest yield 
of dry matter per pound of potassium 
absorbed might be considered most 
efficient in the use of this element. 
Preliminary investigations at Tifton in
dicate that each 100 pounds of dry, 
small-grain clippings (cut monthly) 
must contain about three pounds of 
potassium, and forage yields are re
duced where necessary to maintain this 
level.

Blaser and Brady *  found 13 samples
* Nutrient competition in plant associations. 

Agron. Jour. 42: 128-135. 1950.

( Turn to page 45)



Some Aspects of Fertilizer Use 
for Potato Production 

and Tuber Quality

B f  J 4 . J 4 itt

Division of Horticulture, Central Experimental Farm, Ottawa, Ontario

W H IL E  the effect on yield has long 
been the major consideration in 

fertilizer studies with the potato, more 
attention is now being paid to fertilizer 
effect on tuber quality. This is prob
ably a logical sequence since potato 
growers have been applying increasing 
amounts of commercial fertilizer with 
the aim of boosting yield.

Some workers believe that increased 
production by the increasing use of fer
tilizer beyond a very limited extent is 
not consistent with the maintenance of 
tuber quality. For instance, in a study 
conducted by Ora Smith at Cornell it 
was found that all fertilizer treatments 
which tended to increase yields had a 
tendency to decrease the specific gravity 
of the tubers. However, other studies 
have shown that specific gravity and 
cooking quality may be maintained 
without sacrificing yield when the 
proper ratio of plant-food elements are 
present. Certainly it is probable that 
if the elements contained in the mixed 
fertilizer employed are not in the right 
proportion for the particular piece of 
soil, the ratio of available plant-food 
elements will be further widened by 
each progressive increase of fertilizer 
application. There is also the possi
bility that the source of an element may 
contain and cause absorption of another 
element to an unwanted and harmful 
degree such as the chlorine in muriate 
of potash.

It has sometimes been suggested that 
fertilizer recommendations could be

made on the basis of what a particular 
crop absorbs or removes from the soil. 
This might be a practical solution 
where the fixation capacity of a soil was 
already satisfied and base saturation al
ready reached.' In general, more plant 
nutrients than the crop contains must 
be applied to obtain high yields because 
both the plant and soil compete for the 
nutrients applied.

It has been found that the percentage 
of phosphorus in the plant derived from 
the fertilizer may be as low as 5%  and 
generally not more than 50% . It has 
been estimated that a 400-bushel crop 
of potatoes removes 125 to 160 lbs. of 
nitrogen, 25 to 30 lbs. of phosphoric 
acid, and 200 to 250 lbs. of potash, or a 
ratio of these three elements corre
sponding to a 5-1-8. In practice it has 
been generally found that a mixture 
with a much higher ratio of phos
phorus, such as a 4-8-10, is necessary for 
satisfactory production. On acid soils 
relatively large quantities of phosphorus 
are apparently necessary in potato fer
tilizers until the phosphorus-fixing ca
pacity of the soil is adequately satisfied. 
On soils with a high phosphorus fixa
tion rate the phosphorus requirement 
for a period might be considerably 
higher than the amount contained in 
a 4-8-10 mixture. However, since a 
400-bushel crop of potatoes removes 
only 25 to 30 lbs. of phosphoric acid, a 
residue of phosphorus will gradually 
accumulate and the soil fixation capac
ity will become satisfied.
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In other words the fertilizer require
ments of such soils will change with 
time. For instance, workers in Maine 
have shown that when potatoes were 
fertilized with 2,000 lbs. per acre of 
a 4-8-7 for a period of 20 years, phos
phorus had accumulated in the soil to 
the extent of 290 lbs. per acre com
pared with 115 and 87 lbs. in plots 
planted every second and third year 
and compared with soil from virgin 
areas with only 34 lbs. of available 
phosphorus per acre. The soil potas
sium varied from 85 lbs. per acre on 
areas which had received no potassium 
to 292 lbs. per acre on soils from 4-8-14 
plots. In Ohio, Bushnell has shown a 
large accumulation of phosphorus in 
soil from the continued use of fertilizer 
relatively high in phosphorus and has 
suggested that where the soil test for 
available phosphorus is more than 200 
lbs. per acre, 4%  of phosphoric acid in 
the fertilizer should be sufficient.

An experience in respect to changing 
fertilizer requirements on a given soil 
area in an experiment conducted at 
one of the Maritime Experimental 
Farms is of interest. During the first 
five years marked growth and yield 
responses were obtained from the ap
plication of phosphorus but none from 
potassium. As the fixation capacity for 
phosphorus became partially satisfied, a 
further demand for potassium was cre
ated and yield responses to the applica
tion of this element resulted, while the 
phosphorus requirement declined.

The question arises, how best can 
fertilizer practice be adjusted to chang
ing fertilizer requirements of indi
vidual soil areas? It is too much to 
expect that one or two fertilizer mix
tures will fully meet requirements over 
a wide range of soils with different 
natural available supplies of plant food. 
Soils will also change more or less 
rapidly in their fertilizer requirements 
due to different types and length of 
rotation, due to the use of different 
amounts of natural manures, and due 
to differences in residual accumulation 
from fertilizer use. However, within

the value limits of general recom
mendations should the ratio of ele
ments of the recommended mixtures 
be changed periodically and on what 
basis? Certainly a change made on 
the basis of any single field fertility 
study could be very wide of the mark. 
The particular study might be con
ducted on an area of either high, 
medium, or low plant-nutrient supply 
or under a balanced or unbalanced con
dition of plant food and results would 
correspondingly differ. If a change is 
considered advisable, it would be more 
properly based on a survey of soil test 
values and/or .plant analysis values 
of a representative group of commer
cial potato fields.

It is considered that with the use 
of heavier applications of fertilizer 
aimed at maximum production more 
emphasis should be placed in providing 
service for periodically determining the 
specific fertilizer requirements of indi
vidual fields.

In order to employ soil or plant 
analysis with sufficient accuracy for this 
purpose, there is a need of correlating 
specific methods of analysis and specific 
levels in the soil with actual plant yield 
and tuber quality in the field on differ
ent soil types. In the last three or 
four years we have been conducting 
studies with potatoes with the objec
tive of determining the relation be
tween soil test values, plant tissue 
values, and crop yields and tuber qual
ity. While this study is by no means 
complete, some of our results may be 
of interest.

Soil T ests and Y ield  Relationships

Table I shows the relationship be
tween soil test values for phosphorus 
as determined by the modified Truog 
test and the yield of potatoes without 
phosphorus being applied to the soil. 
The yield values are expressed as a 
percentage of possible maximum yield. 
For instance, a soil with a Truog soil 
test value of 20 lbs. per acre is capable 
of producing only 24%  of possible
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F ig . 1 .  L o n g  row s o f  w ell-fertilized  p o ta to es  in  b lo om  m ake a b e a u tifu l lan d scap e on m any
C an adian  farm s.

yield if no phosphorus fertilizer is 
applied. Likewise, a soil with a test 
value of 100 lbs. per acre is capable of 
producing only 73%  of possible yield. 
Maximum yield will only be obtained 
when the soil test value is somewhat 
higher than 200 pounds per acre. The 
second phase of the study to deter
mine the amount of phosphorus that 
should be applied for each soil test 
value to ensure maximum yield has 
not yet been completed.

In Table II the same relationship is 
shown for exchangeable potassium.

T a b l e  I

Available phosphorus 
test lbs. per acre

Percentage maximum, 
yield without appli
cation o f phosphorus

20 24
40 38
60 55
80 65

100 73
150 87
200 94
250 97
300 98

Unless potassium is applied to the soil, 
maximum yield will not be obtained 
until the soil test value for exchange
able potassium, is in the neighborhood 
of 300 pounds per acre. Soil test values 
of 100 and 20 pounds of exchangeable 
potassium are associated with 74%  
and 22%  yield respectively.

Once such relationships are accu
rately established between a specific 
soil test and crop performance, such 
tests may be used with greater as
surance in establishing fertilizer re
quirements.

T a b l e  I I

Exchangeable po
tassium test lbs. per 

acre

Percentage maximum 
yield without app li
cation o f  potassium

20 22
40 42
60 55
80 66

100 74
150 88
200 93
250 96
300 9 8 .2
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Relationship Between Fertilizer Ap- 
plication, Plant Tissue Tests, 

Yield, and Tuber Quality

The data to follow deal with the 
effect of fertilizer application on the 
levels of elements in the plant tissue, 
their relation to yield, and some ef
fects of fertilizer application on tuber 
quality. Table III records the levels 
of constituents soluble in 2%  acetic 
acid in the leaf petioles six weeks after 
planting, yield, and percentage dry 
matter of tubers from plots involving 
three rates of application of nitrogen, 
phosphorus, and potassium in all com
binations.

It will be noted that the soluble phos
phorus in the plant tissue has progres
sively increased with each increase of 
phosphorus application and that there 
is a significant increase in yield when 
the level in the tissue increased from 
28 to 49 p.p.m. The application of 
potassium is reflected in an increase of 
that element in the plant tissue and

also an increase in chlorine since potas
sium was supplied as muriate of pot
ash. There was a significant increase 
in yield when the average level in the 
tissue increased from 4,600 to 6,400 
p.p.m. From former work a critical 
level of 5,000 p.p.m. of potassium to 
ensure maximum yield had been estab
lished.

If the effect of phosphorus on yield 
is practically eliminated by leaving out 
those samples with phosphorus levels 
below 40 p.p.m., the relationship be
tween potassium in the tissue and yield 
is expressed in Figure 2. There is a 
slight decline in dry matter of the 
tubers with increasing yields, but the 
decline is judged to be insufficient to 
adversely affect commercial quality. 
It may be noted that while the appli
cation of 160 lbs. of K 20  per acre in 
the form of muriate of potash has only 
decreased dry matter by 0.7%, it has 
increased yield by 68 bushels per acre.

Table IV  gives similar data derived 
from different sources and rates of pot
ash applications.

T a b l e  I I I

Treatment
Soluble constituents in petioles in p. p. m.

Yield Dry matter 
of tubers

N P K M g Ca
•

Cl

Pounds of P2O5 Phosphorus comparisonsper acre

0 2,004 28 6 , 1 1 2 444 923 1,486 202 18.9
80 1,984 49 5,786 447 1,152 1,684 238 18.7

160 1,889 69 5,443 406 1,124 1,658 249 18.5

Pounds of K 2O per acre Potassium comparisons

0 2,254 39 4,613 471 1,336 1,036 186 19.1
80 1,881 43 6,421 411 982 1,806 239 18.8

160 1,729 37 6,333 413 899 1,911 254 18.4

Pounds of Nitrogen Nitrogen comparisons
per acre

0 1,778 43 6,033 431 1,080 2,118 226 18.7
40 2,034 50 5,901 423 1,033 1,552 237 18.7
80 2,047 54 5,447 443 1 , 1 0 1 1,214 224 18.8
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The application of potassium from 
no matter what source is reflected in 
the potassium level of the plant tissue. 
When muriate of potash is the source, 
there is also a marked increase in 
chlorine content of the tissue. There 
are no significant yield differences due 
to treatment nor with levels of potas
sium in the tissue. This result is to 
be expected since the level of potassium

in the tissue when no soil application 
of potassium was made is well above 
the critical level of 5,000 p.p.m. The 
tissue analysis by itself would indicate 
that this soil required little or no ap
plication of potassium.

In addition to analysis of the plant 
petioles, soluble potassium, chlorine, 
and tuber dry matter were determined 
in the tubers.

T a b l e  IV

T reatm ent

Soluble constituents in petioles in p. p m.

Yield

N P K Mg Cl

No potassium 2 ,3 3 1 57 5 ,9 3 1 528 917 *>2*>

K C 1 ........................................ 100 1 ,947 48 6 ,5 1 7 445 1 ,8 2 5 217
200 2 ,0 7 5 46 7 ,5 5 6 388 2 ,3 7 2 242
300 2 ,0 1 2 40 8 ,0 5 5 400 2 ,9 6 0 239

K 2SO4 ...................... 100 2 ,2 8 2 65 6 ,9 4 5 424 805 236
200 2 ,1 2 0 35 6 ,3 9 4 419 902 228
300 2 ,5 9 0 48 8 ,7 7 5 450 1 ,0 1 6 240

MgKjSO*. . 100 2 ,7 9 7 36 6 ,9 6 0 567 875 225
200 2 ,4 4 2 53 7 ,6 9 5 574 910 223
300 2 ,0 9 7 38 7 ,2 4 1 474 1 ,0 1 6 238
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F ig . 3 .  R e la tio n sh ip  betw een p otassium  co n ten t and dry m atter a t two levels o f  ch lo rin e  con tent
in  tu b ers .

The application of potassium is re
flected in increased potassium in the 
tuber and increased chlorine when 
muriate of potash was the source. 
There is a progressive decrease in 
tuber dry matter with increasing in
crements of muriate of potash and a 
lesser non-progressive decrease in tuber 
dry matter from other sources of 
potash. When the a p p lic a t io n  of 
K 20  as muriate of potash was only 
100 lbs. of KoO per acre, the de
crease in tuber dry matter was only one- 
half per cent. This amount of K 20  is 
contained in 1,000 lbs. of a 4-8-10 fer
tilizer. In this data it is rather difficult

to separate the possible single rela
tionships between potassium levels in 
the tuber and dry matter and between 
chlorine levels in the tuber and dry 
matter. If individual potassium levels 
are divided into two categories of 
chlorine content (below and above 
500 p.p.m.) and graphed against dry 
matter content, some indications are 
apparent (Figure 3 ). This figure does 
indicate a much stronger relationship 
between chlorine in the tissue and a 
reduction in dry matter. Samples with 
comparable potassium levels are con
siderably lower in dry matter if the 

( Turn to page 46)

T a b l e  V

Treatm en t
Lbs. of K 20  

per acre
Hydrom eter 
dry m atter

Oven dry 
m atter Potassium Chlorine

C h e ck .................................. 1 8 .9 2 0 .9 3 ,1 7 7 433

K C 1 ...................................... 100 1 8 .3 2 0 .4 3 ,2 8 8 860
200 1 8 .0 1 8 .9 3 ,5 5 6 1 ,086
300 1 7 .6 1 8 .4 4 ,0 0 1 1 ,217

k 2s o 4.................................. 100 1 8 .7 2 0 .5 3 ,5 2 8 477
200 18 .3 1 9 .2 3 ,6 6 3 497
300 18 .4 1 9 .4 3 ,7 7 1 500

MgK2S 0 4......................... 100 1 8 .8 2 0 .1 3 ,0 1 2 445
200 1 8 .5 2 0 .2 3 ,4 7 7 497
300 1 8 .5 1 9 .4 3 ,9 3 5 500
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Learning How tn Make Profits 
from Sweet Potatoes

Extension Horticulturist, Louisiana State University, Baton Rouge, Louisiana

SOM E 150 to 200 young boys enter 
the Louisiana 4-H Club Sweet 

Potato Production and Marketing Con
test annually to compete for the various 
prizes. Eight boys get a trip to some 
northern, eastern, or western market, 
with all expenses paid. In the produc
tion phase of this contest, the three
4-H Club members producing highest 
yields of marketable yams per acre 
win 17-jewel gold watches. This is to 
encourage wise selection and use of 
fertilizer and to further emphasize the 
importance of keeping records.

The purpose of this contest is not 
to see who can win the most trips or

watches. Neither is it a contest to see 
how many prizes can be awarded to 
boys who merely perform their normal 
duties on the farm. The purpose is 
to demonstrate to youngsters and to 
their parents the value of proper cul
tural practices and better grading, 
handling, packaging, and shipping of 
Louisiana sweet potatoes.

Contestants are required to use good 
seed stock, prepare the soil well in 
advance of planting, and apply ade
quate fertilizer at least 10 days before 
setting plants in the field. Fertilizer 
with a 1-2-2 ratio is considered best 
for Louisiana yams. A 5-10-10, or

17
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equivalent, applied at the rate of 500 
to 800 pounds per acre should produce 
good yields. More or less can be ap
plied, depending upon soil type and 
condition. Using a 10-20-20 fertilizer 
would necessitate applying only 250 
to 400 pounds per acre.

Boys who enter this contest are re
quired to grow at least one-fourth acre 
of sweet potatoes, and to follow culti
vation, fertilization, and harvesting 
practices set forth in the L. S. U. Agri
cultural Extension Service publication, 
“The 4-H Club Member Grows Sweet 
Potatoes.”

Contestants are required to record 
cost of production, giving cost of land 
rental, land preparation, fertilizer, seed 
stock, planting,, cultivating, harvesting, 
and grading, hauling, crates, and mar
keting. Value of the crop is deter
mined by subtracting total costs of 
production and marketing from the 
sale value of U. S. No. Ts, U. S. No. 2’s, 
and culls, which are usually fed to live
stock. A complete history of the 
land upon which these yams are grown 
is also required.

Record Own Opinions

In addition to the information just 
mentioned, the contestant records his 
own consideration of the most im
portant factors involved in sweet potato 
production and marketing. Bobby 
Bickham of Star Hill, Louisiana, says, 
“Prepare the land well with plow and 
harrow and put down fertilizer high 
in potash and phosphorus when bed
ding the row up. Sidedress with a 
fertilizer high in potash and be careful 
when harvesting to keep from bruis
ing and skinning the potatoes.”

W ill Plettinger of Weyanoke, Lou
isiana, says, “After the land has been 
properly prepared, use an initial fer
tilizer under the plants that is high in 
potash and phosphorus. You can also 
use a sidedressing of muriate of potash, 
and in harvesting be careful in han
dling of potatoes to cut down on skin
ning and bruising.”

Other suggestions stress the impor
tance of using good seed stock, seed 
treatment, proper soil selection and 
preparation, selection of the right va
riety to plant and also planting at the 
right time. Irrigation is another factor 
mentioned when considering how pro
duction of a quality product could be 
increased economically.

W e think that the production of 
a high quality product for the market 
is one of the most important steps in 
maintaining Louisiana’s present posi
tion as shipper and grower of some of 
the best yams in the country. If the 
youngsters who enter the various pro
duction projects follow instructions in 
bulletins published for this purpose, 
they are bound to learn to produce 
profitable yields.

W e stress the importance of applying 
adequate fertilizer by letting contest
ants know that you can expect about 
33 Vh per cent more No. 1 potatoes per 
acre from fertilized land than from 
unfertilized land. On this basis, two 
acres of fertilized potatoes will yield 
as much as three acres will when not 
fertilized. Sweet potatoes do best when 
they follow a crop of corn or soybeans: 
or winter legumes that have been 
turned under well in advance of setting 
plants.

The Unit I Porto Rico is still recom
mended as the main variety to plant. 
Goldrush is a new variety which has 
a copper-colored skin and a bright 
orange-colored flesh. Goldrush yields 
slightly less, but does not crack open 
as much as does the Unit I Porto Rico. 
It tends to vein slightly under certain 
conditions. Goldrush is highly re
sistant to wilt and can be planted suc
cessfully on light soils infected with 
this disease.

The L-240 is one of the most prom
ising seedlings developed recently by 
Dr. Miller of L.S.U. It produces higher 
yields than will the Unit I Porto Rico 
and it has a much better internal color.

( Turn to page 44)



The Fertilization and Culture 

of Hosa Multiflora 

in Northern Indiana

R y J C S b .  S b o a t 1
Crown Point. Indiana

IN T E R E S T  in permanent living 
fences has increased greatly since 

materials for conventionally built tem
porary fences have become scarce or 
economically prohibitive. In many 
sections of Europe, living fences have 
been used with success for centuries, 
and travelers from that continent have 
been amazed at the wastefulness of the 
fencing methods in America. Notable 
among the early writers was Pehr 
Kalm (3 ) who reported in his trip 
from Quebec to Lorette, Canada, on 
August 12, 1749, that timber supplies 
were being depleted rapidly by the 
building of short-lived wooden fences 
oftentimes in places where they served 
little purpose. Kalm (4 ) suggested 
that the cock-spur hawthorne ( Cratae
gus Crus-galli L ) would produce the 
best permanent living fence because 
of its ability to withstand winter tem
peratures of northern regions and its 
habit of producing thorny branches 
low enough to repel livestock.

Among the many plants tested in 
recent years for living fences, Rosa 

• multi flora L . appears to possess a com
bination of suitable qualities. Like 
many species of rose, its range has 
been found limited by winter climatic 
factors. Previous examinations of 
small plantings in northern Indiana

1 The writer is indebted to James A. Hughes, In
diana Department of Conservation, Pittman-Robin- 
son Project 6D, for supplying the uniform planting 
stock for these experiments.

F ig . 1 . A R o sa  m u t i i f lo r a  liv in g  fen ce  adds 
beau ty  to  any cou n try sid e .

indicated that about the north one- 
third of the State was precariously 
near the tolerance limit for safe plant
ing, since, on occasional years, heavy 
winter-killing of canes occurred. In 
most cases the permanent crown re
mained alive and the growth of canes 
was renewed, but considerable com
plete killing was found in some sites 
where the soil moisture content re
mained high during the winter months. 
Damage appeared most severe during 
the first two winters after the plantings 
were made. A series of plantings was

19
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established the spring of 1950 to de
termine the influence of fertilization 
on growth and winter hardiness and 
the type of cultural practice suitable 
for prevailing conditions.

M aterials and Methods

Planting stock of Rosa multi flora was 
supplied by the Indiana Department 
of Conservation. For use in the rows 
involving fertilizer comparisons, bun
dles of plants showing most uniform 
top and root development were se
lected. Before setting, all tops were 
pruned to 3*4 inches. All plantings 
were made April 21 to 24, 1950, on 
land which had been growing either 
alfalfa or white sweet clover for the 
two years previously. Since the plow 
furrowing method was used in setting 
the stock, no advance preparation of 
the soil was made.

For the comparative fertilizer experi
ment, three rows 70 rods in length were 
laid out with plants spaced at an aver
age of 12 inches. These rows were 
entirely in the open, lacking competi
tion with any woody shrubs or trees. 
General soil type was silty clay. These 
rows ran across five specifically moist 
sections. Exclusive of these moist sec
tions, the rows were divided into two 
parts with four sections each for the 
fertilizer applications and two sections 
remaining unfertilized as checks. The 
moist sections were likewise divided as 
equally as possible. Differences in 
length of the moist sections had to 
be taken into account-in making these 
divisions. After setting, covering, and 
tamping, each plant was hand-checked 
and corrected for depth of covering.

The first fertilizer applications were 
made immediately after planting, April 
24 to 26, 1950, using a Planet No. 219 
distributor, placing the fertilizer at a 
distance of six inches from each side 
of the rows and at a depth of two 
inches. The rate of application was 
1% pounds per rod. Due to inability 
of the drill to distribute the sodium 
nitrate evenly, this material was ap

plied by hand in furrows at the same 
spacing, depth, and rate. Besides so
dium nitrate (16%  nitrate nitrogen), 
the previously prepared mixtures, 5- 
10-5, 10-10-10, and 3-12-12, were used 
in the comparison.

The second growing season applica
tions were made April 15 to 17, 1951, 
on the same sections of rows at the 
increased rate of 2*4 pounds per rod. 
This second application was made 8 to 
10 inches from the row on each side 
in furrows made and covered by hand 
since the tangled cane growth made 
use of a drill impractical.

Winter-kill replacements were neces
sary only during the spring of 1952. 
Records of the growth response, growth 
habit, and winter injury were made 
between May 15 and 25, 1951 and 
1952. Leaf-spot disease records were 
taken August 15, 1950 and 1951.

Because of the favorable results ob
tained with the 3-12-12 fertilizer mix
ture, all rows were given an application 
on April 15, 1952. All rows were culti
vated the first growing season (1950) 
with a tractor-mounted cultivator and 
the second growing season (1951) by 
discing as closely as possible on each 
side of the rows. About July 15 of 
both seasons four plow furrows were 
thrown toward each side of the rows, 
then partially worked down by culti
vation until the end of the growing 
season or about September 15. This 
resulted in a ridging effect and served 
to drain surplus moisture away from 
the rows.

Influence of Fertilization on Growth 
and Blooming

The growth responses with the differ
ent fertilizer applications were less 
uniform during the first growing sea
son (1950) than the second (1951). 
Sodium nitrate produced more upright 
canes with less tendency to branch, and 
the canes were of greater average 
diameter. Until midseason the foliage 
was generally deeper green in color 
than with any of the other three fer
tilizer mixtures or the unfertilized
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F ig . 2 .  T h e  liv in g  fen ce  even in  d o rm an t stage p rovides an im p en etrab le  b a rr ie r  to  liv esto ck .

check. Average length of canes was 
found difficult to determine since the 
number produced on each plant was 
the principal factor involved. The 
fertilizer mixtures containing propor
tionately less nitrogen resulted in an 
increased number of arched canes with 
some secondary branching (Table I ) .

Second season growth responses re
sembled the first, but more general 
secondary branching appeared except 
with the sodium nitrate fertilization. 
Arching of the branches was increased 
in proportion to the secondary branch
ing. Sodium nitrate produced heavy 
upright canes with only occasional 
secondary branching, whereas the fer
tilizer mixture containing the lowest 
proportion of nitrogen (3-12-12) re
sulted in the greatest number of sec
ondary branches and arching. Bloom
ing was spotty and slight, generally 
with more on the unfertilized and with 
the 3-12-12 fertilization. No blooming 
occurred with the sodium nitrate. In 
1952 this tendency continued, but the 
blooming was more general, with some 
scattering bloom with the sodium 
nitrate applications especially on the 
well-drained rows.

Influence of Fertilization on 
Winter Injury

Winter injury in the form of both 
partial and complete killing of the 
canes occurred with greatest severity on 
the moist row sections, given sodium 
nitrate fertilization. Here the cane 
damage was 80 to 95%  and 35 to 40%  
of the root crowns were killed. On 
well-drained rows, the damage was 65 
to 70%  as compared to 10 to 20%  on 
the rows not fertilized (Table I ) .  Least 
damage occurred with the low nitro
gen mixture 3-12-12 while the 5-10-5 
and 10-10-10 applications showed dam
age proportionate in general to the 
amount of nitrogen. Damage was 
heaviest on the rows in the moist 
locations.

Cane damage with all the fertilizer 
applications was lighter during the 
second winter than the first. The 
tendency was for greater damage with 
the higher nitrogen mixtures on the 
moist rows. The unfertilized and the
3-12-12 applications showed no per
ceptible damage during the winter of 
1951-1952. Complete killing of crowns 
was much reduced and occurred only
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on the moist rows with sodium nitrate 
applications. Injury this second winter 
consisted mainly of partial killing of 
canes and secondary branches. Whiie 
much of the injury occurred as pro
gressive killing from the tips of the 
canes downward, many dead patches 
of tissue were localized around the 
bases of the secondary or shorter 
branches and mostly on the upper side 
of the branch and main cane. Patch 
killing on the lower parts of canes 
was rare.

Cultural Practices

During the first growing season 
(1950), clean cultivation was found 
advantageous for both weed control 
and conservation of moisture. This 
practice, when carried out in conjunc
tion with ridging, was found neces
sary for best development through the 
second growing season. While ridging 
could be produced by various methods, 
the most convenient with comrQon 
tools was by plowing several furrows 
toward each side of the rows during 
the early part of each season, then 
working this partially down by the 
several cultivations. The result was 
a gradual slope from the rows to the

outer furrow, or, when four 14-inch 
furrows were made, the low point was 
about 4 feet 8 inches from the row. 
By repeating this process at least once 
each year, the rows remained several 
inches above the low point of the 
outer furrow. Ridging was particu
larly beneficial where rows crossed 
areas low enough to show water ac
cumulation after heavy rains.

Leaf-spot Disease

The leaf-spot disease caused appar
ently by Mycosphaerella rosigena E 
and E  was prevalent during the first 
growing season (1950). The infection 
was light in general but much heavier 
on the rows fertilized with sodium 
nitrate. Light, scattered infection oc
curred on the rows with various other 
fertilizer applications and the unfer
tilized check. In most instances the 
infection was heaviest on the rows in 
moist locations. Leaves on the lower 
parts of the plants were in every in
stance more heavily infected than upper 
leaves. Infection was much heavier 
on all rows during the second grow
ing season, and considerable premature 
defoliation was found on the rows fer
tilized with sodium nitrate. Infection 
was lightest on the unfertilized check

T a b l e  I .— I n f l u e n c e  o f  F e r t i l i z a t i o n  o n  W i n t e r  I n j u r y  a n d  G r o w t h  H a b i t  
o f  R o s a  M u l t i f l o r a .  .A p p lic a t io n s  M ad e A p r i l  23 , 1950 , a n d  A p r i l  15, 1951. 
E x a m in a t io n s  f o r  B o t h  I n j u r y  a n d  G r o w t h  H a b i t  M ad e M a y  15-25, 1951 
a n d  1952 . E x a m in a t io n s  f o r  G r o w t h  R e c o v e r y  J u n e  10-15, 1951  a n d  1952.

Fertilization

W inter 1950-51 W inter 1951—52

Per cent canes 
damaged

Growth
habit

Per cent canes 
damaged

Growth
habit

W ell-
drained M oist W ell-

drained M oist

Sodium n itra te .............. 65-75* 80-95* E rect 2 5 -3 5 60-70* Slightly arched
N ot fertilized (C h e ck ). 10-20 2 5 -3 5 Arched 0 15-25 Arched

3 - 1 2 - 1 2 .......................... 0 -  5 10-20 Strongly arched 0 0 -1 0 Strongly arched
5 - 1 0 - 5 ............................. 15-20 2 5 -3 5 Arched 0 -1 0 15—25 Arched

1 0 -1 0 -1 0 ........................ 3 0 -4 0 60—75 Slightly arched 15-25 3 0 -4 0 Arched

1 10-15 per cent no growth recovery (root crown dead).
*35-40 per cent no growth recovery (root crown dead).
8 5-10 per cent no growth recovery (root crown dead).
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T a b l e  I I . — A m o u n t  o f  L e a f  S p o t ,  M y c o s p h a e r e l l a  R o s i g e n a  E  a n d  E ,  w i t h  
D i f f e r e n t  F e r t i l i z e r  A p p l i c a t i o n s  D u r i n g  t h e  G r o w in g  S e a s o n s  o f  1 9 5 0  a n d  

* 1951 . I n c i d e n c e  o f  I n f e c t i o n  E x p r e s s e d  a s  P e r c e n t a g e  o f  L e a v e s  w i t h  
M o d e r a t e  t o  H e a v y  I n f e c t i o n .

Fertilization

August 15, 1950 August 15, 1951

Well-
drained Moist Well-

drained Moist

15-20
Trace
Trace
Trace
Trace

30-35
Trace

5-10
15-20
15-20

20-25 1 
5-10 
5-10 
5-10 

20-25

35-45 1
15-20
10-15
15-20
30-35

Not fertilized (check)..................................................
3 -1 2 -1 2 .......................................  ...............................
5 -1 0 -5 ............................................................................

1 0 - 1 0 - 1 0 ..........................................................................

1 Premature defoliation moderate to heavy.-

and the rows which were fertilized 
with the 3-12-12 mixture. The rows 
in moist locations showed consistently 
heavier infection with the same ferti
lizer application than those in well-

drained locations. Spottiness of the 
infections made exact estimates diffi
cult, but by examining the entire rows 
on both sides, it was possible to make 
a fairly close estimate. Table II gives

i F ig . 3 .  F e r ti l is e r  resp onse o f  R o sa  m u lt i f lo r a  at end o f  the  th ird  grow ing season. ( 1 )  : Sodium  
n itra te , show ing u p righ t eanes w ith few  second ary b ran ch es . ( 2 ) :  C heck (u n fe r t i l iz e d ) ,  show ing 
re la tiv e ly  low er grbw th w ith som e second ary b ra n ch in g . ( 3 ) :  3 - 1 2 -1 2  m ix tu re , show ing abundant 
second ary b ra n ch in g  on m ost can es. ( 4 )  : 5 -1 0 -5  m ixtu re , show ing sligh tly  less second ary b ra n ch in g  
th an  ( 3 )  but w ith dense developm ent o f  prim ary can es. ( 5 ) :  1 0 -1 0 -1 0  m ixtu re , show ing ab u n d an t, 
ta ll  b u t m ostly u n b ran ch ed  p rim ary  can es. T h e  m ark er is 5  fe e t in h eigh t. T he heavy w inter- 
k illin g  d uring  th e two previous years acco u n ts  fo r  th e  th in n e r  ap p earan ce in ( 1 ) .  T he best «|uality

fen ce  is shown in ( 3 ) .
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a summary of these examinations at 
the time of maximum infection on 
August 15, 1951. Most of the second 
season damage was confined to the 
lower or shaded parts of the canes, and 
all of the premature defoliation oc
curred where the infection was heaviest.

Discussion

The growth responses of Rosa multi
flora  appeared to be very closely related 
to nitrogen balance in comparison 
with phosphorus and potassium. Since 
mixtures lacking the latter two ele
ments were not used, their individual 
influences were unknown. The marked 
increase in linear cane growth, how
ever, when sodium nitrate alone was 
used indicates that some nitrogen 
would be necessary to supplement any 
other mixtures for best development 
during the first two growing seasons. 
The arched growth habit of canes and 
increased production of secondary 
branching and bloom associated with 
nitrogen in proportionately limited 
supply were considered desirable since 
these same growth characteristics were 
present when winter injury was at the 
minimum.

W inter injury presented a pattern 
of damage resembling certain other 
cane fruits and also the pome fruits. 
The progressive killing of canes, begin
ning at the tip, seemed to be propor
tional to nitrogen supply. Many pre
vious workers have found that the in
fluences of nitrogen depend mostly on 
time of application. Hooker (2 ) found 
that fertilizers high in nitrogen ap
plied in autumn had little influence on 
winter damage to varieties of apple. 
Spring applications did increase the 
damage to poorly adapted apple varie
ties in the experiments of Hooker (1 ) .

The injury common to Rosa multi- 
flora  consisting in patch killing of vary
ing amounts of tissue at and including 
the bases of secondary branches re
sembles one of the types of crotch dam
age reported in apple varieties by Mc
Daniels (5 ) . The secondary branches 
did not show tip killing, as did the

main canes, even when the dead area at 
and including their point of emergence 
was large. The progressive killing of 
canes beginning at the tips might in 
general be considered an effect of low 
temperature, but the rate of cooling or 
rate of thawing for any tissue of a given 
maturity must also be considered, j 
Winkler ( 8) found that young hard- \ 
wood twigs could withstand a tern- ] 
perature of minus 32 degrees C when 
cooled slowly but were killed at a 
temperature of minus 22 degrees C 
when cooled rapidly.

Since the north-central plains cli- i 
mate is subject to very rapid changes 
in both spring and fall, such factors 
might reasonably be determining on 
certain years. Muller-Thurgau ( 6 ) 
noted that a localized rapid thawing 
caused by direct sunlight striking at 
a point resulted in a local injury. This 
tendency might explain the damage 
found around the point of origin of 
the secondary branches. The differ
ences shown by fruit varieties in matur
ity of wood in fall and the time of 
breaking dormancy in the spring have 
been studied extensively. With vari- ' 
ties of plum, Strausbaugh- (7 )  found 
that those having the longest rest period 
withstood low spring temperatures best. 
It appears that a combination of fac- . 
tors involving both rate of change and 
actual minimum temperature is opera
tive in many cases of winter injury, but 
the predisposing influence of fertiliza- ] 
tion does in many instances govern 
the extent of injury.

Summary
A desirable type of growth increase 

of Rosa multiflora with a minimum of 
winter injury during the first two win
ters after planting was obtained with a 
fertilizer mixture of 3-12-12. Propor- | 
tionately higher nitrogen tends to in- j 
crease the amount of winter injury, j

Clean cultivation during the first two * 
growing seasons for weed control and 
moisture conservation was found, un- . 
der conditions in the years 1950 and 

( Turn to page 44)



The Sandy Soils of Florida 

Need Potash far Pastnres1

(By Y jatlian  Q am m on, J r .  a n d  W it f ia m  Q . B fm

Florida Agricultural Experiment Station, Gainesville, Florida

PR E SE N T  average annual applica
tions of potash to improved pastures 

in Florida generally range from 30 to 
60 pounds K 20  per acre. Higher rates 
are used, but only in exceptional in
stances. When a simple calculation 
shows that one ton of clover hay should 
contain about 50 pounds of potash, the 
low rates of potash fertilization become 
strikingly apparent.

In the sandy soils of Florida no ac
cumulation of available potash has been 
shown under pasture conditions even 
with annual rates of potash application 
in excess of 100 pounds per acre. This 
may be attributed to the low exchange 
capacity of these soils and the eventual 
concentration in cattle urine of most of 
the potash in pasture forage. The 
potash in urine is returned to the soil 
in localized areas in concentrations in 
excess of the ability of the soil exchange 
complex to retain it; the surplus is read
ily lost by leaching rains. The potash 
conservation picture as related to pas
tures may seem dark, but under the 
present management systems, evidence 
accumulated indicates that much of the 
fertilizer-potassium makes one trip 
through the plant and animal and then 
is leached away.

If fertilization with potash is primar
ily a one-cycle proposition as the data 
indicate, the potash fertilization pro
gram must emphasize two factors— the 
time of application and the fertilizer re-

1 From a paper presented before the Soil Science 
Society of Florida, December 13, 1952.

Fig . 1 . P otash  helps estab lish  a new P an go la  grass 
p astu re . T h is  field , w ell-fe rtilized , is ready fo r  
heavy grazing only two m onths a f te r  p lan tin g .

quirements of the crop. Both are of 
equal importance, and additional re
search is needed to increase the effi
ciency of potash utilization.

Potash should be supplied to pastures 
in several applications during the year, 
rather than in a single heavy applica
tion. When a single application is 
made, much of the potash may be lost 
in luxury consumption or leached be
fore it can be utilized by the crop. Two 
examples will illustrate these problems 
which are commonly encountered in 
clover pastures. One well-fertilized 
clover pasture was grazed when the 
plants were quite small because the 
farmer’s feed supply was low. These 
small plants contained a surplus of 
potash, but because it was removed by 
the early grazing, many of the plants 
developed potash deficiency symptoms
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and failed to produce the amount of 
feed that had been expected. Another 
clover pasture adequately fertilized at 
planting time was subjected to a very 
heavy rain about two weeks later when 
the clover plants were still small seed
lings. The loss of potash by leaching 
was readily apparent, since a portion of 
the field which received extra potash a 
month later produced double the yield 
of the portion receiving no additional 
potash.

Examples of crop requirements and 
luxury consumption of potassium are 
shown in Table I. The values reported 
for white clover and Pangola grass are 
quite accurate since they represent ob
servations from a number of experi
ments. The values for other grasses 
were obtained from a single experiment 
and are only approximate, but their 
"relationships to each other are believed 
to be correct since they were obtained 
under similar conditions. It should be 
emphasized that herbage yields begin 
to decline long before deficiency symp
toms develop. For example, white 
clover requires about 2%  potassium for 
optimum growth. Yields decline as the

T a b l e  I . — P o t a s s iu m  R e q u ir e m e n t s
fo r  S o m e  P a s t u r e  C r o ps  in  F lo rid a .

(Based on herbage four to six weeks 
after clipping)

Plant

Minimum* 
K  for 

optimum 
growth 

(%  oven- 
dry 

herbage)

Maxi
mum** K 

found 
(% oven- 

dry 
herbage)

White clover............. 2.0 5 .0
Pangola...................... 2.0 4 .9
Weeping love........... .3 1.8
Common Bahia. . . . .5 4 .0
Pensacola Bahia. . . . .6 3 .0
Argentina B ah ia .. . . .9 3 .4
Carpet........................ .75 3 .4
Coastal Bermuda.. . 1.0 3.1
Bermuda 9 9 .............. .8 3 .0

* Without reduction of dry weight production. 
**  Luxury consumption.

potassium concentration falls below this 
value but deficiency symptoms do not 
usually appear until the concentration 
is less than half of that required for 
optimum growth. Similar responses to 
potash concentrations in the plant are 
known to exist for Pangola grass and 
it is probable that they exist to some de
gree for all of the plants shown.

The high potash requirement of Pan
gola grass, together with its high ca
pacity for luxury consumption, prob
ably explains the difficulty sometimes 
experienced in getting a good clover 
stand in this grass. The reverse condi
tions probably explain the better stands 
of clover in Pensacola Bahia sods. If 
it were not for some of its undesirable 
features, weeping lovegrass might be the 
most desirable grass to grow with clover, 
from the point of view of competition 
for potash.

If these grasses were to grow at their 
maximum rate, Pangola would require 
about four times as much potash as 
common. Bahia and seven times as much 
as weeping lovegrass to produce a ton 
of hay. This simple potash require
ment relationship does not complete the 
picture, however, since the quality of 
the feed may be different and properly 
fertilized Pangola may produce several 
times as much feed in the same unit 
of time. Data on these factors are very 
scarce, or completely lacking, but are 
needed in developing the pasture fer
tilization program.

In considering the wide differences in 
the potash requirements of these grasses, 
it may be well to review some of the 
fertilizer analyses used on these sandy 
soils. The nitrogen-potassium ratios 
should be of particular concern since 
both of these elements are readily lost 
from sandy soils and both must he ap
plied regularly in the fertilization pro
gram to maintain grass pastures on 
these soils. Assuming approximately 
the same efficiency of utilization of 
nitrogen and potash fertilizers for all 
grasses and setting 2% nitrogen on the 
dry weight basis as the desired nitrogen

( Turn to page 40)
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Our cover picture this month has caused considerable com
ment. It is well known that potash deficiency on soybean 
plants shows up quickly. A yellow mottling of the leaves 
begins the chlorosis which appears first along the sides andPicture

tip ends and then extends inward. In advanced stages the dead tissue falls out
and the leaves have a ragged appearance. In looking at the illustration and 
being asked which rows received potash, most viewers have erroneously picked 
those at the left.

Delayed ripening and slow defoliation are other late symptoms of potash 
deficiency on soybeans. The colored cover picture illustrates typical effects ot 
potash on soybeans on very low-potash soils of southern Illinois. The potash- 
starved plants (left) were still quite green with most leaves intact, while the 
rows with potash (right) were more mature and largely defoliated by September
5— a distinct advantage in mechanical harvesting. There was an increase of 10 
bushels of soybeans from a row application of 100 lbs. 60%  muriate of potash 
(0-0-60) per acre. The quality of the beans also was improved by the potash 
fertilization.

Under extreme deficiencies of potassium, soybean seeds from delayed maturity 
plants are often shriveled, with wrinkled seed coats and a whitish appearance. 
The cotyledons, or fleshy parts of the seed, are sometimes greenish in color instead 
of yellowish.

Soybeans have been called good “scavengers” for potash and other nutrients. 
That is, if a soil of medium to low fertility is limed so that nitrogen-fixing 
bacteria can function and supply nitrogen, soybeans may temporarily produce 
fair yields of beans, relatively greater yields than such crops as wheat and corn, 
without additional fertilization. However, this fact has led many Midwest 
farmers into difficulties.

Since soybeans became an important cash crop in southern Illinois and the 
Midwest, some growers have applied limestone only, then grew soybeans con
tinuously, or mostly corn and soybeans, for several years. Soybeans paid for 
many low-cost farms. But such practices soon depleted the quickly available 
potassium, after which conditions, as illustrated in the cover picture, began to 
appear. Soybean and corn yields dropped, and grain quality deteriorated.

The important fact is that profitable responses to potash on soybeans could 
have been obtained long before such severe symptoms became evident. The 
proper use of potash would have been profitable as an investment, as well as 
for maintaining yields at a higher level.

Fertilizer recommendations for soybeans are not definite in many states, no 
doubt partly due to seemingly erratic responses of the crop to fertilization on 
some soil types. It may be necessary to make special soil-test calibrations for 
soybeans. Much more research work is needed on the direct fertilization of 
them, or the fertilization of rotations including soybeans. Where they are grown 
in a rotation including corn, small grains, and a legume hay or lorage crop,

31
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if minerals are maintained at a level adequate for alfalfa, then soybeans certainly" 
should produce near maximum yields. Direct application of potash fertilizers 
on soybeans should be profitable where soil tests indicate “low” available potash 
sium with adequate limestone.

f c r t l l i Z C r S  Taking issue with those who contend that chemical fer-i
tilizers may be a health hazard, Romeo E. Short, Director, i 

■ IH fl I T P S l I t i l  Agricultural Credit Services, U. S. 'Department of Agri-j
culture, declared that actually, the health of the American j 

people has improved in almost direct proportion to increased use of chemicals -
on soils. He was speaking at the Eighth National Conference on Rural Health 
held in Roanoke, Virginia, February 27.

“One of the great hopes for steadily increasing productivity lies in the proper 
use of liming and fertilizing materials,” Mr. Short stated. He went on to point" 
out that chemical fertilizers can supply some soil deficiencies, improve the 
nutritious qualities of some crops, and in general make it possible to grow a 
wider variety of crops.

He contended that while much of our present progress in health and living^ 
standards generally can be traced to the door of the American farmer, an expan-' 
sion of agricultural research is needed to assure adequate dietary and health ! 
standards for the people of the United States in the years ahead. For many; 
crops it appears that we are not extending the research frontiers—breaking] 
through the research ceiling, so to speak— and unless the stalemate is broken 
the result must be a slowing down of the rate of production increase.

This tie-up of research, farm productivity, and health is one which is demand-j 
ing increasing interest. W e are glad to see the emphasis placed upon it by 
Mr. Short, who is in position to study the over-all picture.

f  New information on the most effective use of fertilizer^
and lime supplies is coming out of a nation-wide survey ; 

l l n f  n f i f  j  a l e  by the National Soil and Fertilizer Research Committee
of the State Agricultural Experiment Stations and the U. S .! 

Department of Agriculture. Where balanced supplies of plant nutrients are 
used in combination with other good management practices, striking results may 
be expected from increased fertilization. For the country as a whole, the greatest 
opportunities for increasing yields through fertilization are in grain and forage 
crops, which receive comparatively low rates today.

The corn crop offers a spectacular opportunity. In the South, a combination 
of heavier fertilization, adapted hybrids, and other good management practices 
could triple the present average yield of 26 bushels per acre. Northcentral region 
growers could increase yields of corn by 250 million bushels by tripling the current 
rather low average rates of fertilization.

Increased fertilization would boost wheat yields 48 million bushels in the 
Western States and would increase average yields in the Eastern States by more 
than one-third.

Grass, hay, and permanent pasture offer a promising source of increased pro
duction if the current low average rates of fertilization are greatly increased. 
A 30%  increase in pasture yields could be achieved in the Northeastern region 
merely by using the same rate of fertilization now used on corn. When much, 
higher rates of fertilization have been combined with the use of improved grasses 
and legumes, yields have been increased more than threefold.



Season Average Prices Received by Farmers for Specified Commodities *
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Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay 1 
Dollars

Cottonseed
Dollars Trucl

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

Av. Aug. 1909- 
July 1 9 1 4 .. . 12.4 10 .0 69 .7 8 7 .8 6 4 .2 8 8 .4 11.87 22 .55

1927.................... 20 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34 .83 . . . .
1928.................... 18 .0 20 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .17
1929.................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30.92
1930.................... 9 .5 12 .8 91 .2 108.1 5 9 .8 67 .1 11.06 22.04

5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .97
1 9 3 2 . . . . . ......... 6 .5 10.5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933.................... 10 .2 13 .0 82 .4 69 .4 52 .2 7 4 .4 8 .0 9 12.88
1934.................... 12.4 21 .3 44 .6 7 9 .8 81 .5 8 4 .8 13.20 33.00
1935.................... 11.1 18.4 59 .3 70 .3 65 .5 83 .2 7 .5 2 30 .54
1936.................... 12.4 2 3 .6 114.2 92 .9 104.4 102.5 11.20 33.36
1937.................... 8 .4 20 .4 5 2 .9 7 8 .0 5 1 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 69 .8 48 .6 5 6 .2 6 .7 8 21.79
1939.................... 9 .1 15.4 69 .7 73 .4 56 .8 69.1 7 .9 4 21.17
1940.................... 9 .9 16 .0 54.1 85 .4 61 .8 68 .2 7 .5 9 21.73
1941.................... 17 .0 26 .4 80 .8 92 .2 75 .1 94 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 91 .7 110.0 10.80 45.61
1943.................... 19.9 4 0 .5 131.0 206 .0 112.0 136.0 14.80 52 .10
1944.................... 20 .7 4 2 .0 150.0 190.0 109.0 141.0 16 .50 52 .70
1945.................... 22 .5 3 6 .6 143.0 204.0 127.0 150.0 15.10 51.10
1946.................... 3 2 .6 3 8 .2 124.0 218.0 156.0 191.0 16.70 72 .00
1947.................... 3 1 .9 3 8 .0 162.0 217.0 216 .0 229 .0 17.60 85.90
1948.................... 30 .4 4 8 .2 155.0 222 .0 129.0 200 .0 18.45 67.20
1949.................... 2 8 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43.40
1950.................... 40 .1 51 .7 91 .7 173.0 153.0 200 .0 16.70 86.50
1951.................... 3 7 .9 51 .2 163.0 306 .0 168.0 211 .0 19.50 69 .30
1952 

April.............. . 37 .30 15 .0 231 .0 416 .0 168.0 218 .0 20 .05 60 .80
M ay ............... . 36 .08 43 .5 264 .0 433 .0 170.0 213.0 18.65 60 .80
Ju n e ............... 38 .02 4 4 .0 310 .0 436 .0 173.0 206 .0 17.05 61 .90
Ju ly ................ 37 .02 42 .0 274 .0 446 .0 173.0 198.0 17.25 71 .00
August.......... . 37 .92 48 .8 278 .0 410 .0 173.0 204 .0 19.35 69.80
September. . . 39.11 51 .0 222.0 335 .0 171.0 209 .0 20 .25 69.60
October......... . 36 .77 50 .9 211 .0 294 .0 153.0 207 .0 20 .85 70 .70
November. . . 34 .05 47 .6 217 .0 311 .0 145.0 213 .0 21 .25 69.70
D ecem ber.. . . 31.71 49 .6 199.0 362 .0 150.0 212.0 21 .65 68 .50

1953 
Ja n u a ry .. . . 29 .79 46 .2 206 .0 386 .0 148.0 210 .0 21 .65 65 .30
February. . . . 30 .19 3 6 .7 179.0 384.0 143.0 205 .0 20 .85 64 .50 . . . .
M arch........... . 31 .52 164.0 401 .0 146.0 210 .0 19.65 63 .60

1927.................... 163
Index Numbers (Aug. 1909 

207 146 124
-Ju ly  1914 =  100) 

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 89 81 109 74 87 110
1938.................... 69 196 80 79 76’ 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943.................... 160 405 188 235 174 154 125 231 245
1944.................... 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946.................... 263 382 178 248 212 209 141 319 182
1947.................... 257 380 232 248 336 259 148 381 226
1948.................... 245 482 222 253 201 226 155 298 214
1949.................... 459 184 244 193 213 139 192 201
1950.................... 517 132 197 238 226 141 384 185
1951.................... 306 512 233 349 262 239 164 307 239
1952 

April.............. 301 150 331 474 262 247 169 270 308
M ay.............. 291 435 379 493 265 240 157 270 285
Ju n e .............. 307 440 445 497 269 233 144 275 250
Ju ly ................ 299 420 393 508 269 224 145 315 287
August.......... 306 488 399 467 269 231 163 310 229
Septem ber.. 315 510 319 382 266 236 171 309 182
October......... 297 509 303 335 238 234 176 314 189
November. 275 476 311 354 226 241 179 309 238
Decem ber.. 256 496 286 412 334 240 182 304 256

1953
January 240 462 296 440 231 238 182 290 237
February. . . 243 367 257 437 223 232 176 286 237
M arch........... 254 e • • 235 457 227 238 166 282 248
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1910-14.........
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 ...............
1 9 4 6 . . . . . . . .
194 7 ..............
194 8 ...............
194 9 ...............
195 0 ...............
195 1...............
1952

April..........
M ay ..........
Ju n e..........
Ju ly ...........
August. . .  
September 
O ctober.. .  
November 
December.

1953 
Janu ary . .  
February. 
M arch .. . .

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 ...............
1 9 4 5 . . . .........
194 6 ...............
194 7 ..............
194 8 ...............
194 9 ...............
195 0 .................
195 1...............
1952
■’ April.........

M ay ..........
Ju n e ..........
Ju ly ............
August. . .  
September 
O ctober.. .  
November. 
December.

1953 
Janu ary . .  
February.,  
M arch .. . .

Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12%  
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,

High grade 
ground J  
blood, 

18-17% 
ammonia,of soda of ammonia meal phosphate. f.o.b. Chi Chicago,bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk,

unit N unit N per unit N bulk per unit N per unit N per unit N
$2.68 $2.85 $3.50 $3.53 $3.37 $3.523.01 2 .2 6 5.07 5.87 4.32 5 .702 .67 2 .30 7 .0 6 6.63 4 .92 6 .002 .57 2 .04 5 .64 5 .00 4.61 5.72

2 .47 1.81 4 .78 4 .96 3 .79 4 .582 .34 1.46 3 .1 0 3 .95 2.11 2 .46
1.87 1.04 2 .18 2 .18 1.21 1.361.52 1.12 2 .95 2 .86 2 .06 2 .46
1.52 1.20 4 .46 3 .1 5 2 .67 3 .27
1.47 1.15 4 .59 3 .1 0 3 .0 6 3 .65
1.53 1.23 4.17 3 .4 2 3 .58 4 .25
1.63 1.32 4.91 4 .66 4 .04 4 .80
1 .69 1.38 3 .6 9 3 .7 6 3 .15 3 .53
1.69 1.35 4 .02 4.41 3 .87 3 .90
1.69 1.36 4 .64 4 .36 3 .33 3 .39
1.69 1.41 5 .5 0 5 .32 3 .7 6 4.43
1.74 1.41 6.11 5 .77 5 .04 6 .76
1 .75 1.42 6 .3 0 5 .77 4 .86 6.62
1.75 1.42 7 .6 8 5 .77 4 .86 6.71
1.75 1.42 7.81 5 .77 4 .86 6.71
1.97 1.44 11.04 . 7 .3 8 6 .60 9 .33
2 .5 0 1.60 12.72 10.66 12.63 10.46
2 .8 6 2 .03 12.94 10.59 10.84 9 .85
3 .1 5 2 .29 10.11 13.18 10.73 10.62
3 .0 0 1.95 11.01 11.70 10.21 9 .36
3 .1 6 1.97 13.20 10.92 10.18 10.09

3 .3 4 2 .07 14.26 11.28 8 .80 8 .05
3 .3 4 2 .07 14.25 11.28 7 .7 5 7 .36
3 .3 4 2 .07 14.27 11.28 8 .38 8 .38
3 .3 4 2 .07 14.26 11.28 8 .19 7 .59
3 .3 4 2 .07 14.26 11.28 9 .7 8 7 .89
3 .3 4 2 ,07 13.39 11.25 11.11 10.02
3 .3 4 2 .07 13.39 11.24 10.62 9.41
3 .3 4 2 .07 13.31 11.24 10.32 9.71
3 .3 4 2 .2 6 13.20 11.24 9 .95 9 .17

3 .3 4 2 .2 8 13.25 11.24 8 .43 8 .05
3 .3 4 2 .2 8 13.21 11.24 7 .75 7 .28
3 .3 4 2 .2 8 12.69 11.24 7 .16 6.56

Index Numbers (1910-14=100)
112 79 145 166 128 162
100 81 202 188 146 170
96 72 161 142 137 162
92 64 137 141 112 130
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
93 56 363 302 374 297

107 71 370 300 322 280
117 80 289 373 318 302
112 68 315 331 303 266
118 69 377 310 302 287

125 73 407 320 261 229
125 73 407 320 230 209
125 73 408 320 249 238
125 73 407 . 320 243 216
125 73 407 320 290 224;
125 73 383 319 330 285
125 7.3 383 318 315 267
125 73 380 318 306 276
125 79 377 318 295 261

125 80 379 318 250 229
125 80 378 318 230 207
125 80 363 318 212 186
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Wholesale Prices

Super- Florida

of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate 
phosphate of potash of potash of potash 

rock, bulk, 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. A t 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............. SO.536 S3.61 S4.88 $0,714 SO.953 S24.18 SO.657
1927.................... .525 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928.................... .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607
1929.................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .610
1930.................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1 9 3 1 . . . .............. .485 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 .5 0 .662 .864 25 .10 .601
1934.................... .487 3 .1 4 5 .6 7 .486 .751 22.49 .483
1935.................... 3 .3 0 5 .6 9 .415 .684 21 .44 .444
1936.................... .476 1.85 5 .5 0 .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.................... 1 .90 5 .5 0 .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 .367
1942.................... .600 2 .13 6 .2 9 .522 .810 25.74 .205
1943.................... .631 2 .0 0 5 .93 522 .786 25.35 .195
1944.................... 2 .1 0 6 .1 0 .522 .777 25 .35 .195
1945.................... 2 .2 0 6 .23 .522 .777 25 .35 .195
1946.................... "\671 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... 4 .27 6 .6 0 .397 .681 14.14 .195
1949.................... 3 .8 8 6 .2 2 .397 .703 14.14 .195
1950.................... .763 3 .8 3 5 .47 .371 .716 14.33 .195
1951.................... .813 3 .9 8 5 .4 7 .401 .780 15.25 .200
1952 

April.............. .840 3 .9 8 5 .47 .420 .827 16.00 .210
M ay .............. .860 3 .9 8 5 .4 7 .420 .827 16.00 .210
Ju n e .............. .860 3 .9 8 5 .4 7 .353 .708 13.44 .176
Ju ly ................ .860 3 .9 8 5 .4 7 .386 .768 14.72 .193
August.......... .860 3 .9 8 5 .47 .386 .768 14.72 .193
Septem ber.. .860 3 .9 8 5 .47 .389 .768 14.72 .193
October......... .860 3 .9 8 5 .4 7 .391 .768 14.72 .193
N ovem ber.. .860 3 .9 8 5 .47 .391 .768 14.72 .193
D ecem ber.,, .860 3 .9 8 5 .47 .427 .827 16.00 .210

J9 5 3  
Jan u ary . . . . .860 3 .9 8 5 .4 7 .430 .827 16.00 .210
February, ,  , .860 3 .9 8 5 .47 .430 .827 16.00 .210
M arch........... .860 4 .22 5 .47 .430 .827 16.00 .210

1927.................... 100
Index

86
Numbers

113
(1910-14 =  100) 

90 97 106 89
1928.................... 108 86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93

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.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 83
1949.................... 144 108 128 67 74 58 83
1950.'.................. 142 106 112 68 75 59 83
1951.................... 152 110 112 72 82 63 83
1952

April............. 157 110 112 75 87 66 85
M ay .............. 160 110 112 75 87 66 85
Ju n e.............. 160 110 112 65 74 56 80
Ju ly ............... 160 110 112 70 81 61 82
August 160 n o 112 70 81 61 82
Septem ber.. 160 110 112 70 81 61 82
October........ , . .  . 160 110 112 70 81 61 82
N ovem ber.. 160 110 112 70 81 61 82
December... 160 110 112 75 87 66 85

1953
January. , , 160 110 112 76 87 66 85
February 160 110 112 76 87 66 85
M arch.......... 160 117 112 76 87 66 85
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Farm
prices*

192 7 .................  141
192 8 .................  149
192 9 .................  148
193 0 .................  125
193 1 .................  87
193 2 .................  65
193 3 .................  70
193 4 .................  90
193 5 .................  109
193 6 .................  114
193 7 ................. 122
193 8 ................. 97
193 9 .................  95
194 0 .................  100
194 1 ................. 123
194 2 .................  158
194 3 ................. 192
194 4 ................. 196
1945 .................  206
194 6 ................. 234
194 7 .................  275
194 8 .................  285
194 9 .................  249
195 0 .................  256
195 1 ................. 302
1952

April  290
M ay 293
Ju n e 292
Ju ly  295
August. . . .  295 
September. 288 
O ctob er.. .  282 
November. 277 
December.. 269

1953
Jan u ary . . .  267  
February. .  263 
M arch 264

Prices paid 
by farmers Wholesale 
for com- prices 
modifies of all corn- 
bought* moditiesf

148 
152 
150 
140 
119 
102 
104 
118 
123 
123 
130 
122 
121 
122 
130
149 
165 
174 
180 
197 
231 
250 
240 
246 
271

276
276
273
273
274 
271 
269 
268 
267

267
264
266

139
141
139
126
107
95
96 

109
117
118 
126 
115 
112 
115 
127 
144
151
152 
154 
177 
222 
241 
226 
236 
263

251
252 
250 
250 
252 
250 
248 
248 
246

246
246
248

Fertiliser
m aterial!

116
121
114
105
83
71 
70
72 
70
73 
81
78
79
80 
86
93
94
96
97 

107 
130 
134 
137 
132 
139

142
142
141
141
144
145
145 
144
146

144
142 
141

Chemical
ammoniates

89
87
79
72
62
46 
45
47 
45 
47
50 
52
51
52
56
57 
57 
57 
57  
62 
74 
89 
99 
89 
93

98
98
98
98
98
98
98
98

10 1

102
102
102

Organic
ammoniates

150
177
146
131
83
48
71
90
97

107
129 
101 
119 
114
130 
161 
160
174
175 
240 
362 
314 
319 
314 
331

322
306 
316 
313 
337 
349 
341 
336 
329

307 
296 
282

Superphos
phate 
100 
108 
114 
101
90 
85 
81
91
92 
89
95 
92 
89
96 

102 
112 
117 
120 
121 
125 
139
143
144 
142 
152

157 
160 
160 
160 
160 
160 
160 
160 
160

160 
160 
160

Potash**
94 f 
97 J 
97 \ 
99 
99 ! 
99 :
95 j 
72 ■] 
63 :
69
75 ’ 
77 * 
77 j 
77 
77 
77
77 ,
76 
76
75 
72
70 
70
72
76 .

78
78
69 •'
73
73
74 
74 
74
79

80 
80 
80

• U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a  
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t Department of Labor index converted to 1910-14 base.
tT h e Index numbers of prices of fertilizer m aterials are based on original study 

made by the Department 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 B e g in n in g  J u ly  ltMD, baled h ay  p rices  red u ced  by 94.75 a ton  to  be com parable  
to  lo o se  h a y  p rice s  p rev io u sly  quoted.

•All p o tash  s a lts  now  quoted F .O .B . m ines o n ly ; m an u re  s a lts  sin ce  Ju n e  1941, 
o th e r  c a r r ie r s  sin ce  Ju n e  1947.

••The w eig h ted  a v e ra g e  o t  p rices  a c tu a lly  paid fo r p otash  Is lo w er th an  the  
an n u al a v e ra g e  b ecau se  sin ce  1926 o v e r 90%  of th e  p otash  used in a g ric u ltu re  has 
been c o n tra c te d  fo r  d n rin g  th e  d isco u n t p eriod . T h e  m axim u m  d iscount Is now  
1 6 % . A pplied to  m u ria te  of p o tash , a  p rice  s lig h tly  ab ove $.353 per u n it K ri) thus 
m ore n e a rly  a p p ro x im a te s  th e  an n u al a v e ra g e  th an  do p rices  based on arith m etica l  
a v e ra g e s  o f  m o n th ly  q u o ta tio n s.



T h is  sectio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tica l and im p o rta n t b u lle tin s , and lists  
a ll re ce n t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , th e  S ta le  E xp erim en t S ta tio n s , 
and C an ad a, re la tin g  to  F e r tilis e rs , S o ils , C rop s, and E co n o m ics . A file  o f  th is  d ep artm en t o f  
B E T T E R  C R O P S W IT H  P LA N T  FO O D  would p rov id e a com p lete  Index cov erin g  a ll p u b lica tio n s  
from  these sou rces on th e  p a rtic u la r  su b je c ts  nam ed.

Fertilizers

"1952 Cooperative Corn and Bean Fertili
zation Plot Yields Nitrogen, Potash and Nitro
gen Compared to Soil Experiment Field Yields 
in Same Vicinity" Agr. Exp. Sta., Univ. o f 
III., Urbana, III., Ag. 1534, Jan. 1953, P. E. 
Johnson.

"Guide to Fertilizer Use," Agr. Ext. Serv., 
Iowa Sta. College, Ames, Iowa, Pamph. 193, 
March 1953.
- "Analyses o f Official Fertilizer Samples—  
Semi-Annual Report January-June, 1952," 
Agr. Exp. Sta., Univ. o f Ky., Lexington, Ky., 
Reg. Bui. 101, Sept. 1952.

"Maryland Fertilizer Facts for 1952," Insp. 
and Reg. Serv., College Park., Md.

"Official Report Maryland Inspection and 
Regulatory Service— Feed, Fertilizer and Lime 
Issue," Inspection & Regulatory Serv., College 
Park, Md., Iss. 225, Jan. 1953.

"1952 Fertilizer Analyses and Registrations," 
Dept, o f Agr., St. Paul, Minn., H. A. Halvor- 
son.

"Fertilizer Inspection and Analysis: Spring, 
1952," Agr. Exp. Sta., Univ o f Mo., Columbia, 
Mo., Bui. 588, Oct. 1952, R. C. Prewitt, C. W. 
Gehrke, and E. W. Cowan.

"Fertilizer Experiments on Native Subirri
gated Meadows in Nebraska— 1952," Agr. 
Exp. Sta., Univ. o f Nebr., Lincoln, Nebr., 
Out state Testing Cir. 28, Feb. 1953, E. M. 
Brouse, P. L. Ehlers, and G. Viehmeyer.

"1953 New Hampshire Recommendations 
for Seed, Fertilizer and Lime," Univ o f N. H., 
Durham, N. H., #36601.

"Fertilizer Recommendations— 1953," Agr. 
Ext. Serv., Univ. o f N. C., Raleigh, N. C., 
E. R. Collins.

"Profitable Use o f Lime and Fertilizer," 
Agr. Ext. Serv., Univ. o f N. C., Raleigh, N. C., 
E. R. Collins.

"Yield o f Seed Cotton at Pecos in 1951 
as Influenced by Applications o f Ammonium 
Nitrate and Superphosphate," Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1489, Aug. 21, 1952, P. D. Christensen, 
J. J. Bayles, and P. J. Lyerly.
■ "Cotton Yields in the El Paso Valley in 1951 
as Influenced by Applications o f Ammonium 
Nitrate and Superphosphate," Agr. Exp. Sta.,

Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1490, Aug. 21, 1952, P. D. Christensen 
and P. J.-Lyerly.

"Cotton Yields at Pecos as Influenced by 
Time o f Application o f Ammonium Nitrate 
and Superphosphate, 1952," Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1535, Jan. 26, 1953, P. D. Christensen, 
J. J. Bayles, and P. J. Lyerly.

"Cotton Yields in the Dell City Area as 
Influenced by Applications o f Ammonium 
Nitrate and Superphosphate, 1952," Agr. Exp. 
Sta., Tex. A&M College, College Sta., Tex., 
Prog. Rpt. 1536, Jan. 26, 1953, P. D. Christen
sen and P. J. Lyerly.

"Corn Fertilizer-Spacing-Variety Studies
Near College Station, 1949-51," Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1538, Jan. 27, 1953, F. L. Fisher and 
J. C. Smith.

"Distribution o f Fertilizer Sales in Texas, 
July 1-Dccember 31, 1952," Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1546, Feb. 9, 1953, J. F. Fudge.

"Commercial Fertilizers— 1952-53," Dept, 
o f Agr., Madison, Wis., Bui. 317, Jan.-Feb. 
1953, W. B. Griem.

Soils

"The Basis for Soil Testing in Alabama," 
Agr. Exp. Sta., Ala. Poly. Inst., Auburn, Ala., 
Feb. 1953.

"Comparative Evaluation Studies on Rock 
and Superphosphate," Agr. Exp. Sta., Univ. of 
Ark-, Fayetteville, Ark-, Bui. 528, Nov. 1952,
E. O. McLean, D. A. Brown, and C. A. 
Hawkins.

"Soil Fertility and Corn Production," Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bui. 
583, June 1952, G. E. Smith.

"Correlation o f Plant Tissue Tests o f Corn 
Deficiency Symptoms and Soil Analyses on 
the Jordan Fertility Plots," Agr. Exp. Sta., 
Pa. Sta. College, Sta. College, Pa., Bui. 560, 
Oct. 1952, A. C. Richer and B. N. Driskell.

"Use o f Irrigation Water on the High 
Plains," Agr. Exp. Sta., Tex. A&M College, 
College Sta., Tex., Bui. 756, Dec. 1952, C. A. 
Bonnen, W. C. McArthur, A. C. Magee, and 
W. F. Hughes.
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"Rice Irrigation Tests at the Beaumont 
Station, 1952,” Agr. Exp. Sta., Tex. A&M 
College, College Sta., Tex., Prog. Rpt. 1542, 
Feb. 5, 1953, S. R. Morrison.

"Soil Survey, Culpeper County, Virginia,” 
USDA, Wash. 25, D. C., Ser. 1941, No. 3, 
Nov. 1952, C. S. Coleman.

"Some Plant-Soil-Water Relations in Water
shed Management,” USDA, Wash. 25, D. C., 
Cir. 910, Oct. 1952, L. Lassen, H. W. Lull, 
and B. Frank-

Crops

"Cotton-Dairy Farming in Alabama’s Pied
mont,” Agr. Exp. Sta., Ala. Poly. Inst., Au
burn, Ala., Cir. I l l ,  Dec. 1952, E. L. Mayton 
and K. B. Roy.

"Corn Performance Tests, 1952,” Agr. Exp. 
Sta., Univ. o f Ark-, Fayetteville, Ark.., Mim. 
Ser. 11, fan. 1953, J. O. York.

"Report o f the Minister o f Agriculture—  
Province o f Ontario— For the Year Ending 
March 31, 1952,” Dept, o f Agr., Toronto, 
Ont.. March 31, 1952.

"Varieties o f Linseed Flax," Dept, o f Agr., 
Ottawa, Canada, Pub. 884, Jan. 1953, W. G. 
McGregor.

"Mechanizing the Production of Sugar 
Beets," Agr. Exp. Sta., Ft. Collins, Col., Bui. 
420-A, April 1952, R. D. Barmington and
S. W. McBirney.

"Winter Squash and Pumpkins,” Agr. Ext. 
Serv., Univ. o f Conn., Storrs, Conn., Fldr. 56, 
Feb. 1952, E. C. Minnum.

"Asparagus Fern Culture," Agr. Ext. Serv., 
Gainesville, Fla., Bui. 153, Dec., 1952, W. J. 
Platt, Jr.

"Forage Crop Production in Idaho," Agr. 
Exp. Sta., Moscow, Idaho, Mim. Leaf. 118, 
May 1952.

"The Imwh—Its Making and Maintenance," 
Agr. Ext. Serv., Purdue Univ., Lafayette, Ind., 
Ext. Bui. 254 (4th Rev.), W. H. Daniel, R. 
B. Hull, O. C. Lee, and E. G. Sharvelle.

"1951 Annual Report o f the Director o f 
Agricultural Extension College o f Agricul
ture and Home Economics, University of 
Kentucky," Univ. o f Ky.t Lexington, Ky., 
June 1952.

"Kentucky 31 Fescue— Culture and Use,” 
Ext. Div., Univ. o f  Ky., Lexington, Ky., Cir. 
497, Sept. 1952, E. N. Fergus.

"A Preliminary Report o f Tests Conducted 
by the Red River Valley Agricultural Experi
ment Station— Bo'ssier City, Louisiana— 1952," 
Agr. Exp. Sta., La. Sta. Univ., Baton Rouge, 
La., J. Y . Oakes, L. L. McCormick', and H. 
W. Ivy.

"Maine Department o f Agriculture Biennial 
Report— July 1, 1950 to June 30, 1952,” Dept, 
of Agr., Augusta, Me.

"Improved Varieties o f Farm Crops,” Agr. 
Exp. Sta., Univ. o f Minn., St. Paul 1, Minn., 
Ext. Fldr. 22, Rev. March 1953.

" Vegetable Varieties for Minnesota," Agr.

Exp. Sta., Univ. o f Minn., St. Paul 1, Minn. 
Ext. Fldr. 154, Rev. March 1953, 0 . C. 
Turnquist.

"Winter Grazing Tests 1951-52,” Agr. Exp. 
Sta., Miss. Sta. College, Sta. College, Miss.* 
Cir. 175, Nov. 1952, S. P. Crockett and B. 
L. mArnold.

"The Use o f Various Pastures in Producing 
Finished Yearling Steers,” Agr. Exp. Sta., 
Univ. o f Nebr., Lincoln, Nebr., Bui. 414, Oct.
1952, G. N. Baker and M. L. Baker. 

"Thirty-sixth Annual Report o f  the New
Jersey State Department o f Agriculture—July 
1, 1950-June 30, 1951,” Dept, o f Agr., Tren
ton, N. J., June 30, 1951.

"Cornell Recommends for Field Crops,
1953," N. Y. Sta. College o f Agr., Cornell 
Univ., Ithaca, N. Y., Dec. 1952.

"Care o f Forest Plantations on Farm Lands,” 
N. Y. Sta. College o f Agr., Cornell Univ., 
Ithaca, N. Y., Bui. 867, Oct. 1952, F. E. 
Winch, Jr.

"Annual Report 1951-1952,” Agr. Exp. Sta., 
Fargo, N. Dak■> Sta. Bid. 380, Dec. 1952.

"71st Annual Report o f the Ohio Agricul
tural Experiment Station," Agr. Exp. Sta., 
Wooster, Ohio, Bui. 730, Feb. 1953.

"Science Serving Agriculture—Part I— Bi
ennial Report—July 1, 1950 to June 30, 1952,” 
Agr. Exp. Sta., Stillwater, Okla., Dec. 1952.

"Science Serving Agriculture—Part 11— Bi
ennial Report—July 1, 1950 to June 30, 1952,” 
Agr. Exp. Sta., Stillwater, Okla., Dec. 1952.

"Oklahoma Agriculture Annual Report and 
Statistical Summary for 1952,” USDA, Bur. of 
Agr. Ec., Stillwater, Okla.

"Oklahoma 301—A new Hybrid Corn for 
Oklahoma," Agr. Exp. Sta., Stillwater, Okla., 
Bid. B-390, Jan. 1953, J. S. Brooks, H. Pass, 
W. L. Richardson, and J. W. Smith.

Dorset—A Combine-type Darso," Agr. Exp. 
Sta., Stillwater, Okla., Bui. B-391., Feb. 1953,
F. F. Davies and J. B. Sieglinger.

"Biennial Report—Department o f Agricul
ture—State o f Oregon 1950-1952,” Dept, of 
Agr., Corvallis Oreg.

"The 1952 Cotton Contest—South Caro
lina,” Ext. Serv., Clemson Agr. College, 
Clem son, S. C., Cir. 379, Jan. 1953, S. A.' 
Williams.

"Seeding Oats on an Established Dallis and 
Bermudagrass Sod,” Agr. Exp. Sta., College 
Sta., Tex., Prog. Rpt. 1487, Aug. 16, 1952, 
M. E. Riewe and J. C. Smith.

"Hairy Vetch, Willamette Vetch and Dixie 
Wonder Peas as Soil-Improving Crops for 
Corn on Lufkin Soil," Agr. Exp. Sta., College 
Sta., Tex., Prog. Rpt. 1531, Jan. 22, 1953,
E. B. Reynolds and F. A. Wolters.

"Forage Crop Variety Tests at Prairie View, 
1951-1952," Agr. Exp. Sta., Tex. A&M Col
lege, College Sta., Tex., Prog. Rpt. 1532, Jan. 
22, 1953, O. E. Smith and E. C. Holt.

"Yield and Nitrogen Content o f Legumes 
at College Station, 1937-52,” Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1537, Jan. 26, 1953, E. B. Reynolds.
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“Fescue Grass and Legumes for Soil Im 
provement and Forage Production at the 
Blackjand Station,” Agr. Exp. Sta., Tex A&M 
College, College Sta., Tex., Prog. Rpt. 1543, 
Feb. 6, 1953, R. J. Hervey and E. D. Cook..

“Twenty-sixth Biennial Report o f the Com
missioner o f Agriculture of- the State o f Ver
mont 1951-1952,” Dept, o f Agr., Montpelier, 
Vt.

“ What’s New in Farm Science— Annual 
Report—Part I,” Agr. Exp. Sta., Univ. o f 
Wis., Madison, Wis., Bui. 496, Jan. 1952.

“Agricultural Extension in Wisconsin— Re
port for 1951,” Ext. Serv., Univ. o f Wis., 
Madison, Wis., Cir. 433, Aug. 1952.

“Growing and Selling Christmas Trees,” 
Ext. Serv., Univ. o f Wis., Madison, Wis., Cir. 
425, Oct. 1952, R. W. Abbott and F. B. 
Tren\.

“Agricultural Progress Biennial Report 1951- 
1952,” Wis. Dept, o f Agr., Madison, Wis., Bui. 
316, Nov.-Dee. 1952.
- “The 4-H Garden Project,” Ext. Serv., State 
College o f Wash., Pullman, Wash., Ext. Bui. 
478, March 1953, J. C. Dodge.

“High-Grade Timothy and Clover Hay—  
Methods o f Producing, Baling, and Landing 
for Market,” USDA, Wash. D. C., Farmer’s 
Bid. 1770, W. H. Hosterman.
.■ “Trees Against the Wind," Ext. Serv., Sta. 
College o f Wash., Pullman, Wash., Bui. 5, 
fan. 1953.

Economics

“Crop, Livestock and Marketing Review 
for 1951,” Dept, o f  Farms and Markets, Hart
ford, Conn., Bui. 123, Dec. 1952.
; “Twenty Years o f Citrus Costs and Returns 
in Lake County, Florida 1931-51,” Agr. Ext. 
Serv., Univ. o f Fla., Gainesville, Fla., A E 
Ser. 53-5, March 1953, Z. Savage.

“Looking Ahead with Georgia Farm Fam
ilies to 1953,” Agr. Ext. Serv., Univ. o f Ga., 
Athens, Ga., Cir. 370, Dec. 1952, /. W. 
Fanning.

“Resource Productivity in Iowa Farming

with Special Reference to Uncertainty and 
Capital Use in Southern Iowa,” Agr. Exp. 
Sta., Iowa Sta. College, Ames, Iowa, R. Bui. 
388, June 1952, E. O. Heady and E. R. 
Swanson.

“Planning for Economic Production of 
Pasture,” Agr. Ext. Serv., Univ o f Ky., Lex
ington, Ky., Cir. 498, H. M. Young, Jr. and
E. J. Nesius.

“Nebraska Agricultural Statistics Annual 
Report 1950," Dept, o f Agr., Lincoln, Nebr., 
Sept. 1952.

“New Jersey’s Farm Economic Situation,” 
Agr. Exp. Sta., New Brunswick, N. J., March 
1953.

"New York Farmer’s Opinions on Agricul
tural Programs,” N. Y. Sta. College o f Agr., 
Cornell Univ., Ithaca, N. Y., Ext. Bui. 864, 
Nov. 1952, E. O. Moe.

“Pennsylvania Farm Economics Worth 
Watching in 1953," Agr. Ext. Serv., Univ. o f  
Pa., State College, Pa., No. 48, Dec. 1952, W.
F. Johnstone, M. J. Armes, and S. D. Black- 

"Agricultural Cooperatives in Texas, 1952,”
Agr. Exp. Sta., College Sta., Tex., Mis. Pub. 
88, Dec. 1952, W. LcBourveau and W. E. 
Paulson.

“Federal and State Rural Lands, 1950, with 
Special Reference to Grazing,” USDA, Wash., 
D. C., Cir. 909, May 1952, R. D. Davidson.

“Facts About Cotton." USDA, Wash., D. C. 
Leaf. 167.

"Compilation o f Soil Conservation and 
Domestic Allotment Act, Agricultural Ad
justment Act o f 1938', Federal Crop Insurance 
Act, Sugar Act o f 1948, Agricultural Act o f 
1949, Commodity Credit Corporation Charter 
Act, Related Appropriation Items, and Mis
cellaneous Laws, including amendments, as 
o f January 1, 1953,” USDA, Wash., D.C., 
Ag. H. 49.

"Annual Report on Tobacco Statistics 1952," 
USDA, Wash., D. C., Stat. Bui. 117, Dec. 
1952.

“Farm Production, Farm Disposition, and 
Value o f Field Seed Crops—Revised Estimates 
1939-50 by States., USDA, Wash. D. C., Stat. 
Bui. 119, Dec. 1952.
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Sandy Soils of Florida . . .
( From  page 26)

content for all grasses, then the nitrogen- 
potassium ratio for Pangola grass would 
be 1:1. Coastal Bermuda would require 
a 2:1 ratio and weeping lovegrass would 
require a 7:1 ratio for most efficient use 
of the applied fertilizer. These are, of 
course, only speculative figures, but they 
illustrate the importance of considering 
the differences in nutrient requirements 
of individual grasses rather than lump
ing all of them together in a uniform 
“grass” fertilization program.

The advantage of splitting the potash 
fertilization into several applications 
during the year is clearly shown by the 
luxury consumption values in Table I. 
A single fertilization could result in 
plant potash concentrations 2 / i  to 8 
times that necessary for optimum 
growth. Most of this potash would be 
lost after the first grazing, so that the 
dry weight production from the potash 
fertilization might be only a fraction of 
what was expected. Use of split appli
cations in potash fertilization will re
duce luxury consumption and increase 
the efficiency of utilization of potash 
fertilizers.

Another type of difference in crop 
requirements is shown in Table II. The 
feeding power of clover plants for potas
sium seems to be less than that of 
grasses. Data for white clover are 
shown because more examples were 
available, but limited data for other 
clovers were of the same order of mag-

T a b l e  I I . — S o il  L e v e l s  o f  E x c h a n g e 
a b l e  P o t a s s i u m  (ppm. K)

N or R e Defi

P lan t mal duced ciency

growth growth sym|>-
toms

W hite clo ver.......... > 4 0 3 5 -4 0 2 5 -3 5
Pensacola B a h ia . . > 2 0 10-20 < 10

nitude. Data indicate that values for 
Pensacola Bahia seem to be representa
tive of other common pasture grasses 
grown on sandy soils in Florida.

During the summer months in a 
grass-clover pasture, it is possible for 
normally growing grass to deplete the 
soil to plow depth of available potas
sium to the extent of 40 pounds per 
acre below the minimum required for 
normal clover growth. This shortage 
must be made up, and additional potash 
supplied to obtain satisfactory clover 
growth and yields the following fall 
and winter. For this reason the use of 
fertilizers with higher potash content 
for fall fertilization of established grass- 
clover pastures is recommended. Mix
tures such as 0-8-24 and 0-10-20 applied 
at the rate of 500 pounds per acre are 
to be preferred over the currently popu
lar analyses, 0-14-10 and 0-12-12, ap
plied at the same rate.

The Louisiana Agricultural Extension 
Service advises that a good grass-clover 
pasture will remove from the soil 110 
pounds of potash per acre through graz
ing, and 60 pounds will be lost through 
leaching in the same period. This may 
mean that 170 pounds of potash per 
acre are required annually for mainte
nance of a productive pasture. Since 
applications of potash to Florida pas
tures are usually much less than 170 
pounds per acre, it is probable that 
potash is a seriously limiting factor on 
the better soils used for grass-clover 
pastures in Florida.

Summary

In considering the potash require
ments for pastures on the sandy soils of 
Florida, attention was called to wide 
variations in the optimum potassium 
content of various pasture plants and 
to the differences, between clovers and
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grasses, in minimum soil requirements sufficient potash for optimum growth of
for optimum growth. The need for 
further data on potash requirements of 
pasture plants was emphasized. The 
data available indicate that current fer
tilizer practices in Florida do not supply

most pasture plants. Specific recom
mendations were made for use of fer
tilizer analyses containing more potash 
in the fall fertilization of grass-clover 
pastures.

Ohio Grapes Suffer from 

Nutrient Deficiencies

I -* RAPES in Ohio’s commercial vine- 
U  yards are suffering from a lack of 
six essential plant nutrients, according 
to a survey made by the Ohio Agricul
tural Experiment Station.

J. M. Beattie, Horticulturist at the 
Station, analyzed 83 leaf samples from 
Concord vines at 56 vineyards in Ohio. 
About 38%  had so low a level of nitro
gen that growers could expect higher 
yields by applying nitrogen fertilizer. 
On the same basis, 40%  would respond 
to applications of phosphorus, 60%  to 
potassium, 54%  to calcium, 14% to

magnesium, and 8%  to applications of 
manganese.

At least two of the vineyards had ex
tremely low zinc content. Among the 
minor elements, boron is thought to be 
deficient in at least a limited number 
of plantings.

Lack of these vital elements affects 
both producers and consumers, Beattie 
declares. Producers harvest lower 
yields, and the customer in turn ob
tains a product of inferior quality.

Vineyard owners can overcome this 
condition by making proper applica

Fig . 2 .  P an g o la  grass has a h igh  p otassium  re q u ire m e n t. T h ese d a iry  cow s a re  grazing a w ell-
fe rtiliz e d  P an g o la  grass p astu re .
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tions of essential fertilizers. Beattie 
recommends 120 pounds ‘of ammonium 
nitrate, 200 pounds of 20%  superphos
phate, and 75 pounds muriate of potash 
per acre. If soil analysis shows nitro
gen, phosphorus, and potash are all 
needed, an application of 5-10-10 fer
tilizer at the rate of 800 pounds per 
acre is recommended.

Since deficiencies of calcium and 
magnesium were indicated in the sur
vey, an application of dolomitic lime
stone may help growers’ problems. 
Generally, one ton per acre on sandy 
soils or two tons per acre on silt or clay

soils testing pH 5 will bring the soil 
reaction up to about pH 6 . Use of lime 
however, should be made only after 
consulting with the local county agri
cultural agent.

Lack of sufficient manganese can be 
corrected by spraying a dilute solution 
of manganese sulfate directly on the 
foliage. Such a spray is made by dis
solving 8 pounds of manganese sulfate 
in 100 gallons of water. The mixture 
should be applied two or three times 
during early summer at two-week inter
vals.

Poor Soil Tilth Limits Crop Yields

CRO PPIN G practices that destroy the 
physical condition of the soil are 

doing more to hurt Illinois farm lands 
and crop yields than many of us real
ize, a University of Illinois agrono
mist states. M. B. Russell, Head of 
the College of Agriculture Agronomy 
Department, warns that a careful look 
at conditions that affect air and water 
movement and other activity in the soil 
is more important now than ever before.

It works something like a 6-cylinder 
engine, Russell says. Each cylinder 
must be in tune for top performance. 
In crop yields the “cylinders” are soil 
tilth, fertility, variety, planting methods, 
disease control, and pest control. As 
we continue to improve on the last five 
of these points, we will also have to give 
more attention to the tilth or physical 
condition of our soils as a limiting fac
tor in crop yields.

The main reasons soil physical con
ditions are important are that they 
make it possible'( 1) for air and water 
to move into and through the soil, ( 2 ) 
for the plant roots to grow through and 
make use of the soil, and (3 ) for the 
soil to hold enough water in a form 
available for the plants to use.

Soil structure, how tightly the soil 
is packed, and aggregation have a lot

to do with these physical conditions. 
Aggregation controls the range of soil 
pore sizes, which determines how easily 
water moves through the soil. Cultural 
or cropping practices have little or no 
effect on soil texture, but they can have 
a big effect on soil packing and aggre
gation.

Soils that are highly compact either 
naturally or because of continued mis
management do not have enough or 
large enough pores to let water and air 
move through them as they should. 
One of the main causes of packing and 
poor aggregate structure is a shortage 
of readily decomposable organic mat
ter. Tillage and the impact of rain
drops also destroy the soil aggregates 
and increase compaction.

Damage from tillage is greatest when 
the soil is worked during periods of 
high soil moisture, the Agronomist 
adds.

Suggestions for maintaining or im
proving soil physical condition include 
adding readily decomposable organic 
materials to the soil at frequent inter
vals, using as little intensive tillage as 
possible, particularly when the soil is 
wet, and keeping a vegetative cover on 
the land a good share of the year.



More Potatoes Per Acre in Wisconsin

W ISCO N SIN  potato fields can pro
duce more than 500 bushels per 

acre— with enough fertilizer and the 
right soil. Average yield in Wisconsin 
is now around 250 bushels per acre.

John Schoenemann, Vegetable Crop 
Specialist at the University of Wiscon
sin, says some Badger State growers 
had potato yields of over 500 bushels 
in 1952. The farmers who produced 
those yields used 1,500 pounds to a ton 
of fertilizer per acre, but the system 
paid off in the long run. Wisconsin- 
grown quality potatoes are in good de
mand at Midwestern markets.

Potatoes need a deep, loose seedbed, 
with plenty of soil aeration. Best potato 
soils are sandy loam, silt loam, and 
muck. Heavy clays are not well 
adapted for potato production.

[ Tomatoes Need
* | *OM ATOES are heavy feeders. A 

10-ton to the acre crop, or about 
375 bushels, not a particularly heavy 
yield for New York State, will remove 
in the fruit 100 pounds of nitrogen, 35 
pounds of phosphorus, and 175 pounds 
of potash, according to Professor 
Charles B. Sayre, Head of the Vegetable 
Crops Division at the Experiment Sta
tion at Geneva.

Fertilizer tests with tomatoes carried 
on at the Station show that profitable 
increases in yields were obtained from 
1,500 pounds of a 4-12-8 fertilizer or
1,000 pounds of its equivalent in a
6-18-12 mixture. While the amount of 
phosphorus removed by the tomato crop 
is relatively small, at least four times 
that amount should be used because of 
the rapid “fixation” of phosphorus in 
unavailable forms in the soil, explains 
Professor Sayre.

“On the other hand,” he continues,

Schoenemann says potatoes fit nicely 
in a rotation with grain and clover. 
Lime is ordinarily not needed for 
potatoes, unless soil tests show that the 
pH is below 5. Too much lime will in
crease scab. If a grower has been 
having scab trouble, he should use a 
scab-resistant potato variety, such as 
Russet Sebago.

Plow under clovers or other green 
manure crops for potatoes wherever 
possible. Then broadcast and disk in
1,000 to 1,300 pounds of 6-6-18 ferti
lizer per acre. Use a planter attachment 
to apply another 500 to 700 pounds
4-16-16 or 5-20-20 per acre.

Wind up the fertilizer program with 
150 pounds ammonium nitrate per acre, 
sidedressed when the potato plants are 
6 to 10 inches tall.

Plenty of Fond
“if large amounts of fertilizer high in 
phosphorus have been applied to the 
field for a number of years, the fixing 
capacity of the soil will become par
tially saturated and a lower phosphorus 
ratio will give as good crop yields with 
less cost. In such cases an 8-16-16 or
5-10-10 fertilizer is recommended.- 

“One of the best ways to feed toma
toes is to plow under a clover or alfalfa 
sod. This improves the soil structure 
and supplies nitrogen to the tomatoes, 
very slowly at first then more rapidly 
as the need increases. This treatment 
takes care of the nitrogen supply, but 
liberal amounts of phosphorus and pot
ash must also be used.”

Fertilizers should be broadcast and 
plowed under as the land is fitted for 
tomatoes. Additional nitrogen may 
also be applied to good advantage as a 
side-dressing at the last cultivation of 
the crop.
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Learning Hnw tn Make Prnfits . . .
(From page 1 8 )

L-240 matures early and is potentially 
the most valuable seedling ever to be 
grown in Louisiana for early market. 
It can be harvested from 90 to 100 days 
after planting.

Contestants gain a good knowledge 
of the importance of disease control. 
Some 20 different diseases have been 
observed on sweet potatoes in Louisi
ana. Fortunately, very few cause much 
loss or damage to the crop.

Considerable damage is caused by at 
least five (5)diseases. These are: black 
rot; stem rot, or wilt; scurf; soil rot; 
and soft rot. In general, black rot 
probably takes the heaviest toll year 
in and year out. Control measures are 
set forth in the recently published 
L.S.U . Agricultural Publication 1121, 
entitled, “Louisiana Yams for Table 
and Trade.” Each club member is 
required to study this bulletin carefully

and comply with recommendations set 
forth therein.

Contestants are also required to know 
how to operate a washing and grading 
machine, and to know how to field 
grade, store, and cure Louisiana yams.'

A complete knowledge of U. S. 
standards and grades, defects, toler
ances, etc., is a requirement. Con
testants even have to know how to pre
pare these sweet potatoes for eating, 
although very few of them are pro
ficient yam cooks. They do know 
that large, attractive cookbooks can be 
had free by writing the Sweet Potato 
Advertising Commission, Opelousas, 
Louisiana.

While these boys are trying to win 
a trip or a gold watch, they are learning 
a trade, keeping busy, and all this goes 
for building character and developing 
good solid citizens.

Rasa Multiflora . . .
( From page 24)

1951, valuable for obtaining strong 
plants. Ridging was found useful in 
preventing water accumulation in the 
rows in poorly drained areas.

High nitrogen fertilization was found 
responsible for a significant increase in 
the amount of infection by leaf spot, 
apparently caused by Mycosphaerella 
rosigena E  and E. High moisture con
tent of the soil along with the condi
tions prevailing in low areas also 
tended to increase the amount of in
fection.
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Coastal Bermuda . . .

(From page 1 0 )

of brome, timothy, and bluegrass in 
New York State contained an average 
of 2 .6%  of potassium on a dry basis.

At the Georgia Coastal Plain Experi
ment Station in 1952 Dallis grass clip
pings contained 1.95% potassium in 
the same test in which Coastal Ber
muda clippings contained 1.16% of 
this element. Factorial experiments 
now underway at Tifton show that 
Coastal Bermuda cut at 5-week inter
vals for hay will make maximum 
growth when the forage contains .8 to 
1.0%  of potassium on a dry basis. 
Thus, Coastal Bermuda appears to be 
much more efficient in its use of potas
sium than many other grasses.

Range workers generally consider 
that a forage must contain about .12%  
phosphorus on a dry basis to meet the 
minimum requirements of the animals 
grazing it. Coastal Bermuda cut in the 
hay stage usually contains .20 to .30% 
phosphorus on a dry basis. This is 
well above the required minimum but 
is not so high as to be wasteful of this 
element.

Variation in nitrogen rate, while in
creasing yield and protein, content, has 
little effect upon the percentage com
position of phosphorus and potassium. 
One year’s results suggest that as little 
as one pound of P2O 5 and two pounds 
of K 20  with each four pounds of nitro
gen may be enough for hay production 
where heavy rates of N  are applied. 
T h is ratio should narrow as the rate 
of nitrogen applied is reduced. Less 
phosphorus and potassium will prob
ably be required for pastures where 
some of the minerals are returned to 
the soil.

Management

To grow more grass than is used 
is wasteful. Undergrazing results in 
an accumulation of stemmy growth that 
soon becomes woody and unpalatable.

Moving animals from one pasture to 
another helps to overcome this diffi
culty. Taking one or two cuttings 
of hay from each pasture prevents the 
accumulation of stemmy grass and 
helps to control weeds. One successful 
Georgia farmer mows his Coastal Ber
muda pastures and saves hay while the 
animals are grazing. Usually half the 
acreage required to carry a herd of 
cattle in the spring and fall will furnish 
enough grazing during mid-summer. 
The other half can be set aside for hay 
or silage production, and will repre
sent an excellent reserve should an ex
tended drought require its use for 
grazing.

H ay and Silage

Feeding trials conducted by B. L. 
Southwell and his associates at the 
Georgia Coastal Plain Experiment 
Station indicate that Coastal Bermuda 
hay is relished by all classes of cattle 
and workstock. Two-year-old heifers 
and cows have been wintered on 
Coastal Bermuda hay without supple
ment and have made gains of %  pound 
or more per day. They have consumed 
from % to 1 ton of hay per head dur
ing a 100-day wintering period. Sug
gestions for those who plan to produce 
Coastal Bermuda hay follow:

1. Keep all haymaking equipment in 
top condition.

2. Mow when grass is 16 to 18 inches 
high (every 5 to 6 weeks in mid-sum
m er). Frequent cutting hastens curing 
and improves the quality of the hay.

3. Leave the hay in the swath until 
dry enough to bale or put in the barn.

4. Fertilize liberally for high-quality 
hay.

Small-scale tests indicate that Coastal 
Bermuda makes good silage. Gener
ally, some water must be added. Farm
ers having silos can avoid hay spoilage 
during rainy periods by making silage.
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Some Aspects of Fertilizer Use 

for Potato Production . . .

B e t t e r  C r o ps  W it h  P l a n t  F ood

(From page 16)

chlorine content is above 500 p.p.m.
Further possible light on this rela

tionship may be shown in Figure 4. 
Here it will be observed there is actu
ally an increase in dry matter with 
increasing levels of potassium at low 
levels of chlorine and a much reduced 
dry matter with high levels of chlorine. 
Both these studies strongly point to 
the chlorine ion as being responsible 
for a drop in dry matter, rather than 
the potassium ion.

Further information was obtained 
from field fertilizer studies conducted 
on two grower-owned properties. 
Tables VI and VII record the effect 
of treatments on yield, upon the 
levels of soluble constituents in the 
petioles, and upon the percentage of 
dry matter and cooking quality of the 
tubers in each of three replicated ran
domized plots in each treatment.

Quality evaluation after cooking was 
based on samples boiled and riced.

X AVERAGE CHLORINE CONTENT 7 8 2  p . p . m .
X M H " 3 2 0  p . p . m .

F ig . 4 . R ela tio n sh ip  betw een potassium  con ten t and oven-dry m atter a t two levels o f  ch lorine
co n ten t in  tubers#
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Fig . 5 .  A ty p ica l p o ta to  h arv estin g  scene in  New B ru n sw ick . S ch o o l c h ild re n , bu siness m en , and 
m any itin e ra n t w orkers are  req u ired  to  speed up the w ork.

Each quality factor was rated from one 
to five and the values given are the 
averages expressed as a percentage per
fect score, derived from a 15-person 
taste panel. The relationship between 
numerical and descriptive term rating 
is as follows: Perfect over 95% ; excel
lent 85 to 95% ; very good 75 to 85% ; 
good 65 to 75% ; slighdy good 55 to 
65% ; borderline 45 to 55% ; slightly 
poor 35 to 45% .

In Table V I omission of phosphorus 
in the N K  plots is associated with a 
consistent low level of phosphorus in 
the plant tissue and a reduction in 
yield. It will be remembered in the 
first experiment a level of 28 p.p.m. 
of phosphorus in the tissue was also 
associated with a reduction in yield 
compared with those samples which 
had an average phosphorus level of 
50 to 60 p.p.m.

The application of potassium in the 
N K  and N PK  plots brought about 
higher luxury levels of potassium and 
chlorine in the tissue and consistently 
reduced dry matter of the tubers. The 
application of potassium has not pro
duced any increase in yield and that

is not surprising since the level in the 
tissue without application of potassium 
is beyond the critical level. While the 
application of muriate of potash has 
here brought about a reduction in 
dry matter of about 2%  it should be 
pointed out that the rate of application 
was 300 lbs. of K 20  per acre or the 
equivalent of the amount contained in 
114 tons per acre of a 4-8-10, while 
as far as yield is concerned no appli
cation of potassium was necessary on 
this particular soil.

Cooking tests were also conducted 
on the potatoes from this experiment. 
The average taste panel rating for 
the NP plots was 67.7, for the N K  
plots 61.9, and for the N PK  plots 60.5. 
While the average total preference 
score was lower for those plots treated 
with potassium, those plots not re
ceiving potassium had a colour score of 
only 56 compared to a colour score of 
64 for those receiving potassium. In 
other words, while potassium treat
ments decreased mealiness, they im
proved colour when cooked.

Consideration of data from the sec
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ond location as given in Table VII 
reveals that in comparing the yields 
of N K  and N PK  treatments with the 
N P treatment, the application of potas
sium has increased yield. In this case 
the average level of potassium in the

tissue for the NP plots is somewhat 
below the critical 5,000 p.p.m., the 
largest decrease in yield occurring 
where the level is only 3,500 parts per 
million. In comparing the N K  treat
ment with the N PK  treatment, only

T a b l e  V I

Fertilizer broadcast:

N = 6 5  lbs. per acre; P 2O5 = 3 0 0  lbs. per acre;

K 2O = 3 0 0  lbs. per acre as KC1

T reatm en t

Soluble constituents in petioles

Yield

D ry
m atter

of
tubersN P K M g C a Cl

N P ................. 1 ,8 4 0 118 5 ,4 3 0 436 1 ,7 1 0 1 ,0 8 0 377 1 9 .3 0
N P ................. 2 ,0 8 0 131 5 ,3 1 0 266 1 ,6 8 5 690 321 19 .14
N P ................. 1 ,9 7 0 97 5 ,6 2 5 378 1 ,5 8 5 820 326 1 9 .4 6

1 ,9 6 3 115 5 ,4 5 5 360 1 ,6 6 0 863 341 19 .30

N K ................ 1 ,6 0 0 23 8 ,3 2 5 284 865 2 ,6 0 0 299 1 7 .1 5  .
N K ................ 1 ,6 9 0 . 29 8 ,1 7 5 318 900 2 ,7 9 0 237 16 .90
N K ................ 1 ,7 8 0 33 7 ,8 4 5 386 1 ,1 4 5 2 ,8 4 0 264 1 6 .9 0

1 ,6 9 0 28 8 ,1 1 5 329 971 2 ,7 4 3 266 16 .98

N P K ............. 1 ,5 2 0 60 6 ,8 1 0 190 1 ,3 9 5 3 ,4 4 0 340 17 .30
N P K ............. 1 ,6 8 0 65 6 ,9 9 0 342 1 ,4 4 0 3 ,0 5 0 294 1 7 .0 0
N P K ............. 1 ,7 5 0 58 6 ,9 0 0 404 1 ,2 3 0 2 ,4 8 0 283 17 .3 0

1 ,6 5 0 61 6 ,9 0 0 312 1 ,3 5 5  • 2 ,9 9 0 305 1 7 .2 0  j

Cooking test

Colour Dryness M ealiness Flavour Average

N P ................................... 52 7 8 .4 7 8 .8 6 2 .2 6 7 .8
N P ................................... 57 7 5 .0 7 3 .8 6 4 .4 6 7 .5
N P ................................... 6 0 .6 7 3 .0 7 4 .4 6 3 .4 6 7 .8

5 6 .5 7 5 .4 7 5 .6 6 3 .3 6 7 .7

N K .................................. 5 9 .5 58 6 3 .4 6 2 .8 6 0 .9
N K .................................. 6 4 .8 6 4 .4 6 3 .0 6 6 .6 6 4 .7
N K . . 6 8 .8 5 4 .6 5 5 .6 6 2 .4 6 0 .3

6 4 .3 5 9 .0 6 0 .6 6 3 .9 6 1 .9

N P K ............................... 6 1 .4 5 9 .5 5 9 .2 6 5 .0 6 0 .5
N P K ............................... 6 1 .4 4 7 .4 5 2 .4 6 8 .2 5 7 .4
N P K ............................... 68 5 9 .4 6 4 .4 - 6 3 .6 6 3 .8

6 3 .6 5 5 .4 5 8 .6 6 5 .6 6 0 .5
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a slight increase in yield may 'be 
attributed to the application of phos
phorus. This is true even though the 
average phosphorus level is only 33 
p.p.m. However, it will be observed 
that the one replicate had 42 p.p.m. and

this plot had a relatively high yield. 
Here again, the application of 300 
pounds per acre of K aO in the form 
of muriate of potash decreased the 
dry matter in the tubers and boosted 
up the chlorine content.

T a b l e  V I I  

Fertilizer broadcast:

N  = 6 5  lbs. per acre; P 2O5 = 3 0 0  lbs. per acre; 

K 2O = 3 0 0  lbs. per acre as KC1.

T reatm ent

Solubles in petioles

Yield

D ry
m atter

of
tubersN P K M g C a Cl

N P ................. 2 ,3 2 0 159 5 ,2 2 0 822 1 ,2 8 0 1 ,1 9 0 2 2 1 1 8 .2 7
N P ................. 2 ,3 4 0 124 4 ,8 9 0 902 1 ,2 9 0 1 ,3 0 0 236 1 9 .1 4
N P ................. 2 ,4 3 0 187 3 ,5 1 0 1 , 2 0 0 1 ,3 5 0 1 ,0 6 0 197 2 0 .1 7

2 ,3 6 3 156 4 ,5 4 0 975 1 ,3 0 6 1 ,1 8 3 218 1 9 .1 9

NK............. 2 ,1 4 0 29 8 ,5 2 0 448 995 2 ,1 3 0 231 1 7 .0 0
N K ................ ' 2 ,0 6 0 29 7 ,2 7 5 520 790 2 ,0 4 0 242 1 7 .4 0
N K ................ 2 ,1 8 0 42 7 ,6 9 5 568 640 1 ,6 3 0 289 1 7 .6 5

2 ,1 2 6 33 7 ,8 3 0 512 808 1 ,9 3 3 254 1 7 .3 5

N P K ............. 2 ,2 6 0 108 7 ,3 2 0 520 1 ,2 2 5 2 ,5 7 0 248 1 7 .4 0
N P K ............. 2 , 2 0 0 97 6 ,7 2 0 464 930 2 ,1 5 0 270 17 15
N P K ............. 2 ,0 8 0 80 6 ,8 7 0 714 810 2 ,3 6 0 284 1 7 .6 5

2 ,1 8 0 95 6 ,9 7 0 566 988 2 ,3 6 0 267 1 7 .4 0

Cooking test

Colour Dryness M ealiness Flavor Average

N P ................................... 6 9 .4 7 8 .4 7 9 .2 70 2 7 9 .3
N P .................... 6 7 .0 7 2 .8 7 5 .4 6 6 .4 70 4
N P ........... 5 4 .0 7 3 .0 7 6 .0 6 1 .6 6 6 . 1

6 3 .4 7 4 .7 7 6 .8 6 6 . 1 7 1 .9

N K .................................. 6 6 . 6 6 4 .4 7 0 .2 6 9 .0 6 7 .4
N K .................................. 6 6 . 8 6 2 .6 6 9 .0 6 9 .4 6 6 .9

6 6 .7 6 3 .5 6 9 .6 6 9 .2 6 7 .1

N P K ............................... 6 7 .2 6 4 .4 6 6 . 6 65 4 6 5 .7
N P K ............................... 6 4 .4 5 9 .4 6 6 . 8 6 5 .4 6 4 .0
N P K ............................ 7 0 .0 6 0 .6 6 6 . 0 6 9 .0 6 6 . 1

6 7 .2 6 1 .2 6 6 .4 6 6 . 6 6 5 .2
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According to the levels of potassium 
found in the plant tissue this rate of 
application on this particular soil was 
unnecessarily high, leading to luxury 
absorption.

Quality evaluation of tubers when 
cooked again reveals an average taste 
panel preference for the plots not 
treated with potassium. Examination 
of the various factors employed in the 
score shows that while the mealiness 
and dry ratings were lowered, the ap
plication of potassium improved colour 
and flavor.

Discussion

There are indications from all this 
data that yield will be reduced if the 
phosphorus in the petiole tissue is 
below 50 p.p.m. A reduction in yield 
is associated with levels of potassium 
below 5,000 p.p.m. If muriate of pot
ash is employed as a source of potas
sium there is a marked absorption of 
chlorine by the plant. There is an 
apparent relationship between a re
duction of dry matter in the tuber and 
the chlorine content. While an appli
cation of 100 lbs. of K 20  per acre in 
the form of muriate of potash (equiv
alent to the amount contained in 1,000

lbs. of 4-8-10) reduced the dry matter 
only a fraction of one per cent, an 
application of 300 lbs. of K 20  (equiva
lent to the amount contained in 3,000 
lbs. per acre of 4-8-10) reduced the 
dry matter percentage over two per 
cent.

The work of many investigators has 
shown a reduction in starch and dry 
matter of the tubers resulting from the 
application of muriate of potash. They 
are also generally in agreement that 
the chloride ion is responsible rather 
than the potassium ion. The reduc
tion caused by the application of 100 
lbs. of K 20  as muriate of potash is of 
a minor nature. Where the potassium 
requirements of a soil are such that 
larger quantities are necessary it might 
be well to apply a part of the fertilizer 
to the previous crop in the rotation 
so that chlorine absorption might be 
lowered. Results indicate that potash 
fertilizers only lower quality when 
used at rates to allow luxury absorp
tion. In considering possible effects 
of fertilizer on tuber quality it must 
be remembered that the variety of 
the potato is a more important factor 
affecting starch content of the tuber 
than fertilizer practice.

Furrow Turning . . .

( From page 5)

their funds and science for tackling 
those peculiar needs within a state or a 
subdivision. Foremost among all the 
forces dealing with this angle of things, 
we happily have a central research and 
extension force at the federal level—  
the U. S. Department of Agriculture— 
and each state has its official land-grant 
college and experiment station.

These noteworthy institutions accept 
resident students and train them for 
careers as farmers or professionals asso
ciated with farming. Their laboratories

help make soil surveys and do experi
ments with lime and fertilizers. The 
extension teachers get out among the 
farmers and join forces with the other 
land-improving agencies. All are linked 
together and work more or less as a 
team. In foreign countries these func
tions are often separate and independ
ent, lacking the contacts and confer
ences, group field work, and other ad
vantages we enjoy in our progressive 
soils programs.

A drawback to the state college’s



A pril 1953 51

ability to put enough effort into soils 
research and extension is deficient man
power. I know one Midwest state that 
has only two research men working on 
the soil problems constantly being 
broached. Another state has nearly an 
adequate soil scientific staff but only 
one fieldman to interpret their findings 
to farmers.

LIK E W ISE  the situation is ragged in 
places respecting the enactment of 

state legislative authority to form soil 
conservation districts. Probably one 
reason lies in the wide variety of their 
soil problems, as well as lack of organ
ized m o v e m e n t s  to g u i d e  and ad
vance this cause. One might examine 
the latest report of the districts to see 
who are the leaders.

There are 4,949,000 farms compris
ing 79 per cent of our nation’s farm 
land now enrolled. If the outlying ter
ritories are included, the sum total of 
soil conservation districts hits 2,493. 
On 98 per cent of the districts’ com
bined acreage of 1,369,698,000 acres, 
the Soil Conservation Service has basic 
memorandums of agreement signed and 
in force, with districts that include
4,976,000 farms.

Texas has 164 districts with over 156 
million acres enrolled. Montana has 
about 80 million acres; New Mexico has 
over 55 million acres; Kansas boasts 
52 million; and Nevada and Nebraska 
tie with more than 48 million acres 
apiece in such organized areas. Utah is 
next with 46 million acres and North 
Dakota claims over 43 million.

Advisers and cooperators to farmers 
on these districts are the regular soil 
conservationists and research men and 
engineers of the SCS, who get some 
help from the U. S. Forest Service, 
the ACP committee men, and the land- 
grant colleges. More and more are the 
farmers themselves becoming more or 
less expert in finding and curing the 
soil failures and topsoil losses which 
occur as a blow to the country’s wel- 

• fare. A few of the districts are devoted 
strictly to wind erosion control, grass

I N C R E A S E
C R O P  P R O D U C T I O N

T H E  C O M P L E T E  S IM P L E X  S O IL  
T E S T  O U T F IT

•  Practical for use in any locality—re
quires no waiting— allows for frequent, yearly 
tests. Contains a ll the solutions and appa
ratus necessary for 100 to 300 soil tests for 
each of IS important soil chemicals including 
trace elements, plus tissue tests for Nitrates, 
Phosphorus and Potassium. $49.50

•  Other commercial Simplex So il Test 
Outfits include:
T H E  JU N IO R  S IM P L E X  S O IL  T E S T

O U T F IT  ................................................. $33.50
T H E  FA R M  S IM P L E X  S O IL  T E S T  

O U T F IT  ................................................. $25.50
•  Solution replacements available for all 

commercial Simplex So il Test Outfits.
A lt outfits sh ipped  via R ailw ay E x 
p ress F .O .B . N orw alk, Ohio.

W rite fo r  d escrip tiv e literature.

T H E EDW ARDS LA B O R A TO R Y
P. O. Box 318-T N O R W A LK . O H IO
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A Much-Needed Aid in Soil 
Testing

The

LaMOTTE 
SOIL SAMPLING TUBE

(Hankinson-Hester Design)

POURING LIP

This Soil Sampling Tube has been 
designed by experts who have had 
extensive experience and who appre
ciate the difficulties encountered in 
taking true soil samples with the or
dinary tools available heretofore.
The instrument is sturdily built of 
non-corrodible metals, light in weight 
(3V2 lbs.), and calibrated in 6" inter
vals for accurate soil sampling to any 
depth to 3 ft. It is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver
sion is discharged without “sticking.” 
Plastic Vials x 6^4") with screw 
caps, for containing soil samples can 
also be supplied..

W rite fo r  descriptive literature.

LaMOTTE CHEMICAL 
PRODUCTS CO.

Dept. "B C "
Towson Baltim ore. 4. Md.

cultivation, or irrigation layouts; but 
the majority of them are broadly con
cerned with soil betterment and land-. 
use matters.

We now have 11 states fully covered 
in farm land areas with organized soil 
conservation districts. Alabama was ' 
the first one to make it unanimous. ' 
The others now are South Carolina, * 
Iowa, Delaware, Rhode Island, New 4 
Hampshire, Vermont, New Jersey, Mas- £ 
sachusetts, Nebraska, and Mississippi. 
Virgin Islands and Puerto Rico are also - 
complete. Mere breadth and scope of i  
the enterprise do not by any means to 
cause us to feel that the job is nearly | 
done. All we can hope for is that by 1 
this means of arousing and holding the * 
support of land-owners we can accom- 1  
plish the task a trifle sooner in the ’ 
century we are in.

IT ’S not feasible to leave the mending 1 
of our soils to some distant over-all I 

agency, no matter if suitable allotments i  
of funds are made. The states have 1 
performed a major directing and ad- 1  
ministrative task with good roads, pub- | 
lie health, education, and agricultural j 
science— and all the intimate details of i 
local management are closer to the • 
people when intelligently run by state i 
authority. But when these regional and 
national problems arise and must be * 
faced and met to safeguard the invest- 1 
ment made by the states, then some ' 
broader approach by way of federal 
direction and arbitration is called for. 1

Now and then the sponsors of soil j 
conservation and better land and water ' 
usage hit up against a snag. That lies j  
in the frequent conflict between the \ 
personal economic goals of the indi- 1 
vidual and the proposed system of cor- ] 
rective work to be undertaken. Some- 1 
times it is a question of credit, poor ■ 
management, willful neglect, or bad 
tenure situations—and often just the 
opposite with stubborn farmers who 
say they are successful enough without 
further nosy interference or public pres- * 
sures.
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Hence besides the basic engineering 
and agronomy involved in trying to 
gain lost ground, planners must be 
diplomats and wonderworkers in the 
realm of public relations and psychol
ogy. A bad start in this field is often 
fatal to the conduct of the enterprise. 
Too often we lack the leadership which 
has these qualities without too much 
mawkish overreaching or the other 
extreme of attitude.

W e can all remember seeing the 
early volumes of the national soil sur
vey, when the work was regarded as a 
kind of fancy chore to be assigned to 
students in soil chemistry and topog
raphy, with their summers spent afield 
digging, testing, and mapping. We 
folded up the colored maps in those 
brown-backed bulletins and stacked 
them all away in the college library. 
Farmers never kept them, save in rare 
instances, mostly because they did not 
know how to apply the facts presented, 
and there were then not enough trained 
interpreters to help utilize the findings. 
This has also changed for the better.

i T]|LOODS and drought were taken as 
X  natural hazards back in the earlier 
days. Few thought there was much of 

1 anything that farm-owners or commu
nities could do, except repair broken 
bridges and sweep out overflow waters, 
or hunt for dry-land varieties and other 
makeshifts when rainfall failed. Today 
we have tried to link local, state, and re
gional planning to restrain the water
courses clear up to the tiny sources of 
the tributaries. It has been slow to 

I ‘ develop and remains a bitter bone of 
contention and technical rivalry, but 
signs of progress are seen for which 
we must cooperate still further.

Yes, planning is easier said than done. 
Many such plans “gang aft agleigh.” 
No final goals have been attained and 
possibly may never be fully stabilized. 
Yet the legion of planners we still have 
in our midst is a tribute to the desire 
of Americans to be ready when the 
emergency strikes us.

Left—untreated onion; Right—treated with MH-40

Naugatuck nips 
storage growth in b u d !
Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40%  maleic 
hydrazide and called MH-40.*

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun
dreds of potential uses for MH-40. One 
development was for the inhibition of stor
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops.

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u. s. Pat. no . 2 ,614,916 

MH-40 is one more example of Naugatuck know
how at work, always striving to introduce new 
and better products to the agricultural field.

UNITED STATES \  
pffij RUBBER COMPANY

N augatuc k Chem ical D ivision, N a u g a tu c k , Conn.

producers of seed protectants, fungi
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap.

—*— , i
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FREE LOAN OF EDUCATIONAL FILMS
T h e A m erican  P o tash  In s titu te  will be pleased to  loan to  edu cation al 

o rg an iza tio n s, ag ricu ltu ra l advisory groups, responsible farm  associa
tio n s, an d  m em b ers o f  th e  fertilizer trad e  th e  m otion  p ictu res listed  
below . T h is service is free excep t for shipping ch arges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 6

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From  Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, ru nning time 25 min. on 800-ft. reel.)
In the Clover ■ (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M  College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of niinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

R eq u ests should be m ad e well in advance and should include in form a
tion  as to  group before w hich th e  film is to  be show n, d ate  o f exhibition  
(a ltern ativ e  d ates if  possible), and period o f loan .

Request bookings from your nearest distributor.



April 1953 55

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

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

Reprints
2 8 - 1 2 - 4 5  B e tte r  C orn  (M id w est) (C ir c u la r )  
F -3 -4 0  W hen F e r tiliz in g , C o n sid er P la n t-fo o d  

C on ten t o f  C rop s 
S -5 -4 0  W h at is th e  M atter w ith  Y o u r S o il?  
Y -5 -4 3  V alu e &  L im ita tio n s  o f  M ethods o f  

D iagnosing  P la n t N u trien t Needs 
A-1 - 4 4  W h a t's  in  T h a t F e r tiliz e r  B a g ?  
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

C rop s.
P -3 -4 5  B a la n ce d  F e r ti l ity  in  th e  O rch ard  
Z -5 -4 5  A lfa lfa — T h e A risto cra t
0 0 - 8 - 4 5  P o ta sh  F e r tiliz e rs  A re N eeded on 

M any M idw estern F arm s
Z Z -1 1 -4 5  F irs t T h in g s  F irs t  in  S o il F e r tility  
T -4 -4 6  P o ta sh  L osses on  th e  D airy  F arm  
Y -5 -4 6  L ea rn  H unger S ig n s o f  C rop s
1 -2 -4 7  F e r tiliz e rs  and  H um an H ealth  
T -4 -4 7  F e r ti l iz e r  P ra c tic e s  fo r  P ro fita b le

T o b a ce o
A A -5 -4 7  T h e  P o ta ss iu m  C on ten t o f  F a rm  

C rops
T T -1 1 -4 7  How D ifferen t P la n t N u trien ts In 

flu ence P la n t G row th 
V V -1 1 -4 7  A re  Y o u  P a stu re  C on scio u s?  
R -4 -4 8  N eeds o f  th e  C orn  Crop 
X -6 -4 8  A pnlying F e rtiliz e rs  in  S o lu tio n  
A A -6 -4 8  T h e  C h em ical C om p osition  o f  A gri

c u ltu ra l P o ta sh  S a lts  
G G -1 0 -4 8  S ta rre d  P la n ts  Show  T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  (Jse o f  S o il S am p lin g  T u b es 
K K -1 0 -4 9  A n A p p ro red  S o yb ean  P ro g ram

f o r  N orth C aro lin a  
S S -1 2 -4 9  F e r tiliz in g  V eg etab le  Crops 
F - l - 5 0  A S im p lified  F ie ld  T est f o r  D eter

m in ing  P otassiu m  in  P la n t T issu e
1 -2 -5 0  B o ro n  fo r  A lfa lfa
K -3 -5 0  M eterin g  D ry F e r tiliz e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System s
0 - 4 - 5 0  B ird s fo o t T r e fo i l— A P ro m isin g  F o r 

age C rop
V -5 -5 0  P otassiu m  C ures C h erry  C u rl L e a f  
X -5 -5 0  F e r tilis e rs  H elp M ake H um us 
B B -8 -5 0  T ren d s in  S o il  M anagem ent o f  

P ea ch  O rch ard s
1 1 -1 1 -5 0  T re e  Sym ptom s and L e a f  A nalysis 

D eterm in e  P o ta sh  Needs 
A - l- 5 1  S o il-te stin g  R ed uces Guessw ork
1 -2 -5 1  S o il T re a tm e n t Im proves Soybeans 
K -3 -5 1  In cre a sin g  C otton  Y ie ld s in  N orth

C aro lin a
M -3 -5 1  A L o o k  at A lfa lfa  P ro d u ctio n  in 

th e  N ortheast 
0 - 4 - 5 1  M ore C orn  a t No E x tra  Cost 
P -4 -5 1  T h ir ty  T o n s  o f  T o m ato es p e r A cre 
W -6 -5 1  D oes P o tash  F e r tiliz e r  R ed u ce P ro 

te in  C on ten t o f  A lfa lfa ?
X -8 -5 1  O rch ard  F e r tiliz a tio n  G round and 

F o lia g e
B B -1 0 -5 1  H ealth y  P la n ts  M ust B e W ell N our

ished
C C -1 0 -5 1  P ro d u cin g  S m all G ra in  M ore Effi

c ien tly
E E -1 0 -5 1  R o ta tio n  F e rtiliz a tio n

G G -1 1 -5 1  F e r tiliz e r  R eco m m en d atio n s B ased  
on S o il T ests

1 1 -1 2 -5 1  P a stu re  Im p ro v tm e n t W ith  1 0 -1 0 -  
1 0  F e r tiliz e r  

J J - 1 2 - 5 1  S o il F e r tility  and P astu res 
K K -1 2 -5 1  P otassiu m  in  A nim al N u trition  
A -1 -5 2  R esea rch  P o in ts  th e  W ay to  H igher 

Levels o f  P ean u t P ro d u ctio n  
C -2 -5 2  P o ta sh  Needs M ove W est 
D -2 -5 2  B o ro n  fo r  Fo rag e  Crops 
E -2 -5 2  L ad in o  C lover— Its  M in eral R e q u ire 

m ents &  C h em ical C om position  
H -3 -5 2  T h e  R e la tiv e  M erits  o f  In o rg a n ic  & 

O rg an ic  So u rces o f  P la n t N u trients 
K -3 -5 2  P a stu re s  P ay  P ro fits  in  L o u isian a  
L -4 -5 2  E ffic ien t Use o f  F e r tiliz e r  in  the 

S o u th ern  R egion  
M -4 -5 2  T h e  In o rg a n ic  S id e  o f  L ife  
N -4 -5 2  U se o f  a  S o il  T e st Sum m ary in 

A gro m atic  P ro gram s 
0 - 4 - 5 2  T o m a to  P ro d u ctio n  f o r  th e  C anning 

In d u stry
P -4 -5 2  So yb ean s Need F e r tiliz e r  on M any 

A rkan sas R ice  Farm s 
Q -5 -5 2  P otassiu m -n itro g en  B a la n ce  fo r  H igh 

C orn  Y ie ld s 
R -5 -5 2  W hy P la n ts  D iffer in  F e r tiliz e r  Need 

and M in eral C om position  
S -6 -5 2  B e tte r  P o ta to  Y ie ld s in  W estern  

M aryland
T -8 -5 2  F e r tiliz e rs  Used in  1 9 5 1  by New Y o rk  

T o m ato  G row ers 
U -8 -5 2  M ore and  B e tte r  P ro te in s  M ake B e t

te r  F o o d  and Feed  
V -8 -5 2  Grow ing B e tte r  T u rn ip s  
W -8 -5 2  M agnesium  and P otassiu m  N u trition  

fo r  Sw eet P o ta to es  in  th e  C oastal 
P la in

X -1 0 -5 2  T h e  M ineral U ptake by  th e  Sw eet 
P o ta to

Y -1 0 -5 2  T h e  N u trition  o f  M uck C rops 
Z -1 0 -5 2  B y-p ro d u cts o f  R esearch  
A A -1 1 -5 2  S cie n e e  and th e  Cow L o o k  at 

P a stu re  Fo rag e  as a Feed stu ff 
B B -1 1 -5 2  D eficien cy  o f  Seco n d ary  and 

M icro -n u trien t E lem en ts in  P lan ts  
C C -1 2 -5 2  T h e  L e a f  A nalysis A p p roach  to  

C rop N utrition  
D D -1 2 -5 2  P o tash  D eficiency  o f  R efo rested  

P in e  and S p ru ce  S tan d s in  N orthern  
New Y o rk

E E -1 2 -5 2  F lu e-cu red  T o b a cco  F e r tiliz e rs  o f  
th e  F u tu re .

A - l- 5 3 — P h o sp h ate  and P o ta sh  E ffects  on 
L ad in o  C lo v er Sw ards 

B - l -5 3 — C om m ercial F e r tiliz e r  Is  a Sound 
Investm en t

C - l - 5 3 — W isco n sin 's  S o il B a n k  B a la n ces  A re 
R u nning Low on N itrogen and P otash  

D - l - 5 3  T h e  R e la tio n  Betw een C h em ical C om 
p o sitio n  o f  H erbage and  L iv estock  
P ro d u ctio n  

E - l - 5 3  P eo p le  and G rass

THE AMERICAN POTASH INSTITUTE 
1 1 0 2  16T H  S T R E E T , N. W . WASHINGTON 6 , D. C.
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9
J l ' “ a Z i u r . '

L L '/ iin n u s
And the crowd yelled, “Hurray.” 
“Look at the kepitalists’ wives riding 

around in Rolls-Royces. Comes the 
revolution, our wives will ride around 
in Rolls-Royces.”

And the crowd yelled, “Hurray.” 
“Look at the kepitalists’ wives eating 

strawberries mit cream for breakfast. 
Comes the revolution, our wives will 
eat strawberries mit cream for break
fast.”

“But please, Mister, my wife don’t 
like strawberries mit cream.”

“So! Comes the revolution, she will 
eat ’em anyway.”

“Have you ever awakened with a 
jerk.”

“Heavens no! Why, I ’m not even 
married.”

# * #

Uncle Mose lived alone in “Possum 
Holler.” In fact, he hadn’t been out 
of the hills where he lived since ’way 
back in the 1890’s— until just recently 
when one of his neighbors persuaded 
him to come down to the hamlet. 
Right at the turn on Main street, by 
Joe Jump’s general store, Uncle Mose 
died—just as he saw an automobile 
for the first time. He didn’t see it 
quite soon enough.

“It looks like rain.”
“Not here in California.”
“Look at those clouds up there.” 
“They don’t mean a thing. They’re 

just empties coming back from 
Florida.”

# *  #

Asked how he achieved such natural, 
delicate flesh tints on his nudes, the 
painter Renoir is said to have replied, 
“I just keep painting and painting until 
I feel like pinching—then I know it’s 
right.”

* *  *

Much against his will, McGregor had 
been hauled out into the wind and rain 
of a chilly afternoon by his determined 
wife to visit the McNabs. He was sulk
ing when teatime arrived. “We ye hae' 
a cup o’ tea, Mr. McGregor?” asked 
Mrs. McNab.

McGregor’s expression was grim. 
“Maybe a cup o’ cocoa?”
“No cocoa,” McGregor growled. 
“Then a cup o’ coffee?” Mrs. McNab 

suggested.
“No coffee.”
“Then let me get you a whiskey 

and soda.”
“No soda!” McGregor muttered 

sulkily.

Lulu, greeting her last-night’s date: 
“Hello there, tall, dark and hands.” ;

Edna: “My husband is in the Navy. 
He has had so few leaves that when 
he comes home he almost seems like 
a stranger.”

Erma: “My, how thrilling!”

An old Negro preacher wound up a 
long sermon on the woes of this world, 
with the following “Use me, O Lord, 
use me in Thy work— ’specially in an 
advisory capacity.”



B O R A X restores lost boron to soil

Yes, Borax does restore lost Boron to 
soils. . .  the Boron that is so essential 
to fine, healthy crops and big yields. 
Although the amount of Boron  
required is extremely small, its impor
tance is comparable to Nitrogen, 
Potash and the other essential plant 
foods. Don’t let a Boron deficiency in 
soil cause crops to dwindle and plants 
to grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade of Borax, 
to restore the boron—then watch the 
yields of alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality!

F e r t i l i z e r  B o r a t e  (equivalent to 
approximately 93% Borax) and F e r 
t i l i z e r  B o r a t e - H i g h  G r a d e  (equiva
lent to approximately 121% Borax) 
come in fine mesh for addition to 
mixed fertilizer, or coarse mesh for 
direct application where required. 
This material saves you important 
money in cost of transportation, stor
age and handling, etc., because water 
content is held to approximately 24% 
water (5 mols). County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations. 
Write today for literature!

A O R I C U I T U R A I  O P H C I S

• P.O. Box 229 
East Alton, Illinois

• 1st Nat’l Bank Bldg. 
Auburn, Alabama
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¥  PACIFIC COAST BORAX CO. M
D I V I S I O N  O F  B O R A X  C O N S O L I D A T E D .  I I M I T S O
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■

BetterCrops 
rff>LANT FOOD

IF  N O T  D E L I V E R E D ,  r e t u r n  to

AMERICAN POTASH INSTITUTE, INC.
1102—16th St., N. W., Washington 6, D. C. 
R E T U R N  P O S T A G E  G U A R A N T E E D

Sec. 34.66, P. L. & R.
U. S. POSTAGE

PAID
Washington, D. C. 
Permit No. 2283

T H E  P O C K E T  B O O K  O F  A G R I C U L T U R E

I



BetterCrops

S O I L  A C I D I T Y  C H A R T  
INDICATOR NO. 1 -  BROM-THYMOl BLUE

IEUTRAL

4.6 6.0
VERY ACIO STRONGLY A CID VERY ACIO

INDICATOR NO. 2 -  BROM-CRESOl GREEN

( Turn to page 51)

The Pocket Book of Agriculture



T R O N A -E S T O N  
C H E M IC A L S  IN C LU D E :

T R O N A f BRAND  
Lithium  C h em icals  
M uriate o f Potash (chem ical 
and a gricu ltu ra l g rad es)  
Sulp h ate  of Potash  
Potassium  Pentaborate  
S a it  C a k e
D esiccated Sodium  Sulphate  
S o d a  Ash
Sodium  Pentaborate  

THREE ELEPHAN T BRAND*

New Light
B o rax, Technical (coarse and  
fine gran ular-po w d ere d)
Boric A cid ,Technical and U .S.P. 
PYRO BOR* Dehydrated  
B o rax, Technical (coarse and  
fine gra n u la r)
Pentahydrate B orax (refined) 
TR O N A B O R * Pentahydrate  
B orax (crude)

ESTO N  BRAND  
A LK R O N *  (parathion  
form ulations)
BROM OFUM E* (soil 
fum igants)
ESTO M ITE* (residual type  
m iticide)
E STO N A T E*  (DDT dust 
concentrates and  
e m u lsifiab le  solutions) 
ES T O N O X *  (toxaphene  
form ulations)
O rg a n ic  brom ides  
TETR O N * (Tetraethyl 
pyrophosphate form ulations) 
TUM BLEAF'f (defoliants)  
TU M B LE-W EED f (herbicides) 
*T rad e  M ark R eg istered  
+ Trade M ark Am erican  
Potash & C hem ical C orp.

ON OLD SUBJECTS...
Agriculture and Industry are as old as 
written history; old subjects, it is true, but 
through the years chemistry has altered 
e stab lish ed  form u las and ra d ica lly  
changed the accepted methods of both.

American Potash & Chemical Corpora
tion has, since its earliest beginnings, sup
plied basic chemicals for both industry 
and agriculture. It now adds to these the 
Eston brand of fumigants, insecticides, 
herbicides, defoliants and refrigerants. 
Thus American Potash broadens its line 
of agricultural and industrial chemicals. 
It will continue to do so as other Trona, 
Three Elephant, and Eston brand products 
follow to meet customer requirements and 
market demands.

Keep an eye on American Potash.

P R O V E D  C H E M I C A L S  
A N D  A G R I C U L T U R E

FOR I N D U S T R Y

American Potash & Chemical Corporation
Offices • 3030 West Sixth Street, Los Angeles 54, Calif., 122 East 42nd St., New York 17, N. Y.

• E S T O N  C H E M I C A L S  D I V I S I O N ,  3100 East 26th Street, Los Angeles 23, Calif. 
Plants * Trona and Los Angeles, California
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T h e W hole T ru th — N o t Selected T ru th
R . H . S t i n c h f i e l d ,  Editor 

Editorial Office: 1102 16th Street, N. W ., Washington 6, D. C.

VO LU M E X X X V II NO. 5

T a b l e  o f  C o n t e n t s , M a y  1 9 5 3

Science
Jeff Pays His Respects to Scientists

3

More Cotton on Less Land
H. B. Vanderford Discusses the Trend

6

Trefoil Is Different
K. E. Varney Makes Some Comparisons

13

Grassland Farming Is Planned Prosperity 
W. R. Thompson Supports the Statement

17

Fertilizers Move West
T . A. Kiesselbach Gives the Evidence

21

Common Sense Management of Southern Pastures 
/. H. Brooks Has Practical Suggestions

24

T h e A m erican  Potash In stitu te , In c.
1102 16th Street, N. W ., Washington 6, D. C.

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

Washington Staff Branch Managers
H. B. Mann, President S. D. Gray, Washington, D. C.
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R. H. Stinchfield, Publications M. E. McCollam, San Jose, Calif.
Mrs. H. N. Hudgins, Librarian E. K. Hampson, Hamilton, Ont.
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P u b l is h e d  b y  t h e  A m e r ic a n  P o ta sh  I n s t it u t e , I n c ., 1102 S ix 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 f o r  12 I s s u e s ; 

10^ p e r  C o p y . C o p y r ig h t , 1953, b y  t h e  A m e r ic a n  P o ta sh  I n s t it u t e , I n c .
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Editor’s note: Twenty-six years ago in this 
magazine, Jeff had the following to say about 
“Science.” While we never before have re
peated one of his contributions, we are mak
ing this exception because of the present 
emphasis on agricultural research.

Sc ience

f  L E A R N E D  to respect science by unwittingly offending a Scientist.
H aving acquaintance with the science of fistology, and knowing 

how dearly the doctors of the Ph.D. (physiognomy destructive) degree 
court publicity, I supposed that the chemical laboratory would be 
equally anxious for fame.

I knew much about pugilism but little or nothing about metabolism. 
T o make a sad story short, I invaded the realms of a Scientist who was 
later to become the father of the vitamin theory. My invasion came 
at an inopportune moment. I brought home the bacon, but I spilled 
the beans!

In a private lecture to a crass class 
of one, this solemn professor opened 
my eyes to the governing principle of 
pure science. He taught me that 
scareheads are not so precious to the 
scientist as conclusions at the end of

a lengthy bibliography; that an ephem
eral news story hath no such charm 
to him as a research bulletin with foot
notes, asterisks, daggers, and tabula
tions; and that a select audience of un
derstanding readers is more to be

3
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courted than a big circulation of casuals.
H e probably told me more, but I 

did not assimilate it. I lived through 
the ordeal, and he has probably for
given and forgotten me; but out of 
the experience I came to see why the 
creation of the world is told so tersely 
in a few sentences. It was too strong 
for the reporters and too scientific for 
the circulation. I have read the popu
lar treatise on it many times, but I 
don’t know what they did with the 
original research bulletin!

Flippancy is resented by the labora
tory, much as it may be admired by 
the laity. Fifty thousand solemn and 
sonorous words hermetically sealed in 
a library vault as a cornerstone docu
ment of achievement are worth more 
to pure science than a position on the 
“pictorial pink.” It is better to molder 
with Copernicus than to share the 
matrix with Gene Tunney or Charlie 
Chaplin. T o all of which I doff my 
derby. It’s no sin to have an idiosyn
crasy.

Though science grows fretfully im
patient of the clumsy efforts of some 
well-meaning interpreters like myself, 
yet science as. a profession must needs 
be very much the opposite. The man 
who posed for the proverbial “patience 
on a monument” was a scientist sitting 
on a pile of laboratory notebooks. 
Whenever I go past Rodin’s statue of 
The Thinker in Philadelphia, I get the 
impression/ of a sort of cave-man scien
tist who is trying hard to find the 
answer to something above the din that 
his kids are making playing shinny 
with the dinosaur bones.

PA TIEN C E is bred by devotion and 
concentration. These are the hand

maiden virtues that wait upon the 
scientist even as the wood nymphs 
once graced the bower of Apollo. They 
soothe his weary hours by crooning

courageous sagas, and hold before him 
the tempting proffer of laurel- 
crowned reward— something like keep
ing the whippet racers going by dan
gling ahead of them a piece of bologna 
on a stick!

If patience, devotion, and concen
tration did not exist in the human 
spirit, the race of mankind would still 
be gibbering in the jungle.

The challenge of the puzzle appeals 
to human nature. From the nursery 
to the laboratory, the unsolved riddles 
of the world bring out all of the pa
tience, devotion, and concentration 
that is in us.

TRUE science plays the game for 
the game’s sake. The Curies, hus

band and wife, partners in poverty, 
working in a little shed with crude 
apparatus, extracted from the despised 
pitchblende of France a substance 
which is now worth $7,000 a gram. 
Ben Franklin snatched the thunderbolt 
from heaven with a child’s kite and a 
door key. Charles Darwin, working 
out his theory of natural selection, came 
finally into loggerheads with ortho
doxy. Monsier Pasteur, in saving the 
life of a little Alsatian peasant boy who 
was bitten by a rabid hound, evolved 
the great theory and practice of inocula
tion. Michael Pupin, Serbian farmer 
boy landing in America with a nickel 
in his pocket, has become a distin
guished contributor to the field of elec
tro-mechanics at Columbia University. 
Father Mendel, parish priest, humble 
gardener, and flower lover, established 
a law which is fundamental in eugenics 
and biology today. Justus von Liebig 
at Giessen and Sir.John Lawes at Roth- 
amsted founded the “kindergarten” 
from which the modern school of soil 
science has graduated. John Richard
son Young, struggling chemist of Mary
land, began the first chapters of the
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American science of foods and nutri
tion with his studies of gastric diges
tion. The energy tables of Henry P. 
Armsby, challenged a whole collegiate 
band of livestock professors to go him 
one or two better.

In most of such striking victories 
in the riddle solving business it is not 
so much brilliancy and flash that wins 
the goal as hard work and patience.

Wonderful things developed by sci
ence are only the product of the scien
tist’s ability to wonder. The two 
words, “I wonder,” are the spark that 
sets the tinder of progress ablaze. 
Those who wonder over unknown 
things are those who have simplicity 
of spirit.

Simplicity is the first great attribute 
of the pure scientist. I have known 
Dr. Stephen Moulton Babcock for 
many years, and the thing that strikes 
me most winningly about that beloved 
old gentleman who invented the 
world’s standard dairy test is his child
like simplicity and the gentle inquisi
tiveness of his mannerism. He won
dered why the milk of a certain cow 
did not respond to his first attempts 
to perfect the butterfat test with sul
phuric acid, and it was this persistent 
wondering of his that led to the final 
victory.

This unquenchable wonder inhabit
ing the brain cells of such devoted 
seekers after truth seems not to be lost 
with advancing years. Only a short 
while ago I found out that Dr. Bab
cock has been spending his years as an 
emeritus professor in a serious study 
of the atomic theory in physics, and 
has compiled a research volume on 
matters akin to this subject. Reward, 
plaudits, and world-wide fame mean 
absolutely nothing whatever to men like 
him.

The preservation and advancement 
of organized knowledge are not only

dependent upon man’s ability to won
der, but upon his power to question 
and his capacity to apply. Science is 
made up, then, of thinkers, workers, 
and practitioners. But all thinkers 
and workers are not scientists.

Most of us every-day workers and 
thinkers accept things for granted. We 
are not scientists. I pound on my 
portable typewriter without giving it 
a single thought until it sticks or 
sputters. Back of that little machine 
that I can carry in one hand lies a vast 
amount of the science of physics, the 
science of metallurgy, and perhaps of 
chemistry. The invention of it alone 
may have been a piece of mechanical 
ingenuity, but it could never have be
come a practical possibility without 
science.

TH E engineer knows how, but the 
scientist wants to know why. The 

builder is a doer, but the scientist is a 
dreamer. The materialist deals in fact, 
but the scientist lives upon faith. St. 
Paul -must have had something of the 
scientist in him, for does he not define 
faith as “the substance' of things hoped 
for, the evidence of things not seen?” 
The true scientist’s faith is not that 
of the alchemist or the necromancer, 
but the controlled fire of the calm 
zealot bent upon charting everything 
from a comet to the hatching of an 
egg. As some one has said, “Only 
genius can create science, but the 
humblest man can be taught its spirit. 
He can learn to face the truth.”

This teaching of the spirit, this 
translation of science to the terms of 
the untaught commoner who may in 
time accept and gladly and unthink
ingly apply the substance of the faith 
and realize the dream  created in the 
mind of the true scientist, this job is 
a big one.

( Turn to page 50)



More Cotton on Less Land

H f J 4 . i l .

Agronomy Department, Mississippi State College, State College, Mississippi

MA N Y developments and changes 
have taken place in Southern ag

riculture during the last decade, and 
cotton has lost some glamor but none 
of its importance. The publicity re
cently given to other enterprises such 
as grassland farming has left the 
“white-gold” crop playing a silent role 
of a wealthy “grandma” in Dixie ag
riculture. This fact is realized when 
one considers the percentage of the 
total farm income received from cotton 
in most of the states in the Cotton 
Belt. However, it is extremely difficult 
to make the grand old lady of the

family as glamorous as the young bath
ing beauty member, regardless of the 
bathing suits available.

Some people in their zeal to promote ; 
other crops and land uses have accused . 
cotton of being harmful or an enemy j 
to Southern farms. In reality cotton i 
per se has done no harm. The people * 
trying to grow it have done plenty of 5 
harm to many acres by planting it on 
land that was never suited for profit- 1 
able cotton production. In such a case ' 
the people and not the crop should be 
given the blame for all the soil deple- 1 
tion and erosion common in the old 
cotton fields throughout the South. A 
little thought on proper land use sev- J 
eral years ago might have prevented , 
cotton from being planted on much of '■ 
the land in the first place. As a crop 
it has always performed as well as the *' 
soil on which it was planted and the 
management practices would permit. 
Therefore, the better the land and the 
management practices used, the more 
efficiently cotton can be produced per 
unit of land. This has also been real- j  
ized for other land uses and has helped 
people to envision the opportunities 
available in Southern agriculture.

Farmers all over the Southland are j 
getting accustomed to reducing acres * 
planted to certain major crops without 
reducing the total production of bales, \ 
bushels, tons, etc. In the case of cot- 1  
ton production the recent trend has 1 
been for farmers to concentrate the 
cotton on the land that is best suited 
for it and the acres released have been 
found to be well suited for other crops. 
This is a part of the wise land-use ' 
movement and consequently more ef- ^

Fig* 1* Land se lec tio n  is an  im p o rtan t step in 
th e  p ro d u ctio n  o f  h igh  yields o f  co tto n . D eep, 
m o d erate ly  w ell to  w ell-d rained , m edium -in- 
te x tu re  loam s, fine sandy loam s, and s ilt  loam s 
on level to  gen tly  ro llin g  slopes have th e  c a 
p a c ity  to  use efficien tly  larg e  q u a n tities  o f  fe r 
tiliz e rs  and  p ro d u ce  high yields o f  co tto n .

(C o u rtesy  o f  D r. O . T . O sg o o d .)
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T a b l e  I.— C o t t o n  A c r e a g e  a n d  P r o d u c t i o n  i n  10 S o u t h e r n  S t a t e s  f o r  t h e  
1928-32 P e r i o d .  ( F r o m  A g r i c u l t u r a l  S t a t i s t i c s  1936)

State Av.
acreage

Lbs. of lint 
per acre

Bales
produced

Alabama.................................................................................... 3 ,373 ,000 172 1,255,000
Arkansas.................................................................................... 3 ,382,000 188 1,352,000
Georgia...................................................................................... 3 ,166,000 176 1,241,000
Louisiana................................................................................... 1,847,000 192 745,000
Mississippi................................................................................ 3 ,977,000 191 1,559,000
North Carolina........................................................................ 1 ,432,000 269 752,000
Oklahoma.................................................................................. 3 ,707,000 149 1,109,000
South Carolina........................................................................ 1,879,000 208 856,000
Tennessee.................................................................................. 1,065,000 197 479,000
Texas.......................................................................................... 15,598,000 139 4,580,000

ficient farm production. More produc
tion per unit of land has emphasized 
the need for more nitrogen, phos
phorus, potash, and lime on each farm, 
and this has meant a higher income for 
the farmer.

The acreage reduction program in 
the early thirties gave the farm people 
of the Cotton Belt their first great 
stimulation toward more efficient pro
duction and better land-use practices. 
It was perfectly natural for farmers 
who were faced with the demand from 
the Federal Government to plow up or 
reduce the acres in cotton, to remove 
those acres which had been producing 
the least. Then more fertilizer, better 
insect control, and better management 
practices were applied to the land that 
was originally well suited for cotton

production. These changes, as would 
be expected, resulted in a higher pro
duction per unit of land planted in 
cotton. The reduction in acreage of 
cotton made more land available on 
the farms for pastures, seed crops, hays, 
trees, etc.

The trend throughout the Cotton 
Belt to produce more cotton on less 
land can be seen from the data in 
Tables I and II. In Arkansas, Mis
sissippi, and Tennessee the picture is 
quite striking. In these states about 
one-half of the land that had been 
planted during 1928-32 was planted to 
cotton during 1941-50. And yet more 
cotton was produced than during 1928- 
32. During the period 1928-32 the 
farmers of Mississippi produced 1,559,- 
000 bales of cotton on 3,977,000 acres.

T a b l e  I I .— C o t t o n  A c r e a g e  a n d  P r o d u c t i o n  i n  10 S o u t h e r n  S t a t e s  f o r  t h e  
1941-50 P e r i o d .  ( F r o m  1952 P r o d u c t i o n  S u m m a r y )

State Av.
acreage

Lbs. of lint 
per acre

Bales
produced

Alabama.................................................................................... 1,570,000 299 899,000
Arkansas................................................................................... 1,941,000 295 1,373,000
Georgia...................................................................................... 1 ,409,000 317 686,000
Louisiana............................................................................ 862,000 391 524,000
Mississippi................................................................................ 2 ,372,000 329 1,652,000
North Carolina....................................................................... 728,000 376 523,000
Oklahoma.......... >..................................................................... 1 ,272,000 150 455,000
South Carolina........................................................................ 1 ,071,000 389 651,000
Tennessee.............................. ................................................ 707,000 334 549,000
Texas...........................  .......................................................... 7 ,706,000 166 3,020,000



T a b l e  I I I . — F a r m  M a r k e t  I n c o m e s  f o b  1951 o f  F o u r  S o u t h e r n  S t a t e s

8 B e t t e r  C r o ps  W it h  P l a n t  F ood

State Total cash 
income From crops Livestock From

cotton

Alabama.......................................... 444,185,000 265,028,000 179,157,000 177,865,000
Arkansas......................................... 569,286,000 362,827,000 206,441,000 252,911,000
Louisiana........................................ 381,448,000 263,048,000 118,400,000 149,990,000
Mississippi...................................... 549,894,000 385,237,000 164,657,000 329,441,000

The average yield per acre was 191 
lbs. of lint cotton. After the acreage 
reduction the 10-year average produc
tion for the 1941-50 period was 1,652,- 
000 bales on 2,372,000 acres or an aver
age of 329 lbs. of lint per acre.

The farm income received by farm
ers from cotton is still high in com
parison with other crops and important 
in many states in spite of the fact that 
the acreage planted to this crop has been 
reduced several times. In Table III 
some data show the farm income from 
cotton along with the total farm mar
ket income, the income from all crops, 
and that from livestock. These data 
were taken from the report of the 
U. S. Department of Agriculture for 
the year 1951.

The important role that cotton plays

in the farm income picture can be seen 
from the data presented in Table III 
for the four states listed. It is the 
most important cash crop grown in 
these states and will probably continue 
to be for some time to come. The im
portant point is that in all of them 
the acres now planted in cotton can 
be reduced considerably and the pro
duction in income figures can remain 
as high as at the present time. This 
would enable the farmers to obtain 
more income from other crops and 
livestock and livestock products. This, 
of course, would tend to increase the 
total farm income and emphasize the 
value of better land use on the farms.

The year 1952 was considered a near 
disaster year by some in the State of 
Mississippi. The year 1951 was con

F ig . 2 .  Y oun g, w ell-fertilized  co tto n  grow ing on a d eep , w ell-drained  aoll w hich also h a t a
fa v o ra b le  slope.



F ig . 3 .  A com p lete  pest c o n tro l p rog ram  is necessary th ro u gh ou t th e  grow ing season to  get the  
fu ll  b en efit o f  th e  p lan t n u trien ts  in  o r added to  th e  so il. (M ississip p i E x ten sio n  S erv ice  P h o to .)

sidered average for the farmers. Yet 
the farm market income was $609,- 
648,000 in 1952 as compared with 
$549,894,000 in 1951. This increase 
in farm market income was largely 
due to the much better than expected 
cotton crop all over the State. The 
prices which the farmers received for 
cotton in 1952 were much lower than 
the prices received during 1951.

How M uch W ill the Soils Produce

The maximum crop yields that dif
ferent soils are capable of producing 
present a very important and old prob
lem, but little research has been initi
ated with this as a major objective. 
Our ideas on the productive capacities 
of the predominant soils have changed 
with the passing of time, and future 
research may modify them still more.

All soils are endowed by the factors 
of soil formation with capacities to 
produce certain quantities of adapted 
crops. They also inherit capacities to 
efficiently use definite amounts of fer
tilizers in different uses. These ma
terials do not destroy nor equalize the 
inherited productive capacity of a soil 
on which they are applied. The soil

particles must hold and deliver the 
plant nutrients into growing crops. It 
has also been observed for a long time 
that highly productive soils can often 
use more commercial fertilizer than 
can the low-producing soils. This leads 
our attention to the wise use of fer
tilizers and fertilizer materials which 
is a vital part of efficient crop pro
duction per unit of land. In other 
words, it seems more logical to think 
of giving each soil condition the 
amount of fertilizer^ that can be ef
ficiently used for the production of 
cotton, corn, pasture, forage, etc., 
rather than following some thumb rule 
for record yields which completely ig
nores the capacity of the soil.

During the last four years many 
farmers from all sections of the State 
of Mississippi have produced as much 
as 3 to 314 bales of cotton per acre 
on several acres. In every case the 
farmer started by putting the cotton 
on deep, fairly-well to well-drained, 
moist soils which were on level to 
gently rolling slopes. The plant nu
trients were applied according to the 
capacity of the land to use them, and 
the insects which damage cotton were
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F ig . 4 .  Heavy fe r tiliz a tio n  on a su ita b le  so il a long  w ith good pest co n tro l helped  p rod uce about
th re e  b a les  o f  co tto n  p er acre  on th is  farm .

controlled. All of these, along with 
other good management practices, have 
resulted in some remarkably high yields 
of cotton. Since these yields have been 
reported, many farmers are pondering 
over the question— “How much will 
the soils produce under the best condi
tions that man is able to provide?”

The Five-Acre Cotton Contest
In 1949 the Mississippi Extension 

Service, under the leadership of T . M. 
Waller, Specialist in Cotton Production, 
initiated a cotton-producing contest 
among the farmers of the State. One 
of the objectives was to find out how 
much cotton could be produced on any 
one five-acre block of land. A number 
of prizes were offered for the farmers

who produced the most cotton per acre { 
or on the five-acre block. This imme- , !  
diately stimulated interest and many t 
farmers were certified to enter the con- 1 
test the first year.

The rules of the contest were liberal 
and farmers entering were free to use 
any and all practices which th e y j 
thought would help produce more cot-’J  
ton. Yields produced the first time 
surprised everybody, even the people 
who started the contest. More farm- ] 
ers have entered the contest every year 
since 1949 and the average yields are i 
shown in Table IV  along with the 
average yields per acre for the S.tate.

The farmers in Mississippi who en- j  
tered the five-acre contest produced a 
general average of 687 pounds of lint

T a b l e  IV.— A v e r a g e  P r o d u c t i o n  o f  L i n t  C o t t o n  P e r  A c r e  i n  M i s s i s s i p p i

Farm ers

Years

1949 1950 1951 1952

Average for 5-acre co n testan ts........................................................ 687
258

730
316

853
329

900
380
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F ig . 5 .  B a les  o f  “ w hite g o ld "  w ill soon b e  p ick ed  up fro m  th e sh ip p ing  yard .

cotton per acre in 1949. The average 
yield figure has increased each year 
since, and in 1952 it was 900 pounds 
of lint cotton per acre. The average 
yield for all the farmers in the State 
was 258 pounds of lint per acre in 1949, 
and 380 pounds of lint per acre in 1952. 
The three district winners among the 
five-acre contestants produced yields of

1,778, 1,408, and 1,260 pounds of lint 
per acre respectively in 1952.

The State winner was H . S. Swayze 
of Yazoo County who used a field in 
which the soil was Collins silt loam. 
This is a deep, moderately well-drained, 
bottomland soil which occurs in the 
deep Loess Section or Brown Loam soil 
area of Mississippi and other Southern

F ig . 6 .  Shallow  soils  w hich are  extrem ely  high and dry have low ca p a cities  fo r  co tto n  p ro d u ction . 
On th e o th er h an d , sericca  lcspcdcza is well adapted fo r  th is kind  o f land . (C ou rtesy  o f  D r. O T .

O sg o o d .)
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states. Some field fertility tests which 
were conducted by the Experiment Sta
tion on this farm had indicated that 
this soil condition needed potash and 
phosphorus along with nitrogen for 
high cotton yields.

During the latter part of January, 
Mr. Swayze sent soil samples from his 
five-acre field, which already was in 
good condition for cotton production, 
to the Soil Testing Laboratory at State1 
College for analyses and recommenda
tions. He also indicated his desire to 
use this field as his patch in the State 
five-acre cotton contest. L. E. Gholston, 
after testing the soil samples and study
ing the history of the field, suggested 
the following treatments:

1. A heavy application of farm
yard manure mixed well into 
the soil.

2 . 1,200 pounds of 8-8-8 per acre 
or its equivalent, broadcast and 
also mixed thoroughly with the 
soil.

3. 900-1,000 pounds of 8-8-8, or 
its equivalent, applied deep in 
the drill at planting time.

4. 48 pounds of nitrogen applied 
to the cotton as a sidedress.

In terms of actual plant nutrients, 
it is interesting to note that these treat
ments would apply about 240 pounds 
nitrogen, 185 pounds P jO s, and 195 
pounds of K X ) per acre. This is as
suming that two tons of manure would 
be used per acre.

Mr. Swayze applied 218 pounds of 
nitrogen, 174 pounds of P^Os, and 184 
pounds of K 20 ,  along with one ton of 
dolomitic lime per acre. He estimated 
these materials and applications cost 
$62.00 per acre. After applying these 
quantities of plant nutrients it was 
certainly wise to control boll-weevils 
and other pests. This was done and 
the poisoning program cost $21.90 per 
acre. In addition to supplying plant 
nutrients to a soil capable of using 
them and controlling the harmful in
sects, some supplemental irrigation was

also used during the extremely dry 
growing season. The final and in
teresting result was that a total pro
duction of 8,890 pounds of lint cotton 
was harvested by this young farmer on 
five acres of land and this resulted in a 
gross income of $824.60 per acre.

Another contestant who won a State 
award was Harris Barnes, Jr. of Coa- '• 
homa County. He selected a field that 
contained deep, fairly well-drained 
Delta loam soils. The soil survey map 
showed Dundee loam and Souva loam 
in this field. Experimental tests con
ducted by the Delta Branch Experiment 
Station on similar soils indicated that 
nitrogen was the main plant needed for 
cotton production.

Mr. Barnes began by planting his '• 
field in vetch in the fall of 1951. A { 
good green manure crop was produced 
and turned under early in the spring 
of 1952 before planting time. It is d if-1 
ficult to estimate the pounds of nitro- | 
gen added by way of the green manure 
crop. In addition, 80 pounds of nitro- « 
gen were applied prior to planting the J 
cotton. After the cotton was worked 
out and growing, 40 pounds of nitrogen / 
were applied as a sidedress. If we a s - j  
sume that the vetch crop supplied 40-. ; 
50 pounds of available nitrogen, this J 
field received approximately 160-170 | 
pounds of nitrogen per acre.

After adding the plant nutrients for 
high cotton yields, Mr. Barnes prac-1 
ticed a complete insect and weed co n -J 
trol program. He made a total of j  
17 applications of poison in controlling 
the boll-weevils and other harmful in- ]  
sects. As a result of his efforts, th is ! 
young man harvested 7,041 pounds of 5 
lint cotton on five acres of land which . 
brought him a gross income of $720.64 i  
per acre.

Yields Governed by Soils and 
Insect Control

A person is naturally inclined to 
wonder how much cotton can be pro- * 
duced on a limited number of selected 
fields as well as how much the farmers ■ 

( Turn to page 44)



Trefoil Is Different1

JS9  J ( . € . V a n ,ev

Agronomy Department, University of Vermont, Burlington, Vermont

K( ROUND 1940 a new legume, 
I  l  birdsfoot trefoil, was introduced 

to the Vermont farmer. Five-pound 
lots of seed, enough for 1-acre plant
ings, were distributed among some 70 
farmers throughout the 14 counties of 
the State. T o them it was just another 
legume, and so they planted and man
aged it like red clover, alfalfa, or 
ladino. A few of these seedings were 
very successful; most were failures or, 
at best, near failures. The Vermont 
Experiment Station became interested 
in the plant and has done considerable 
work with it since. As we became 
more and more familiar with trefoil, 
one fact was soon evident—trefoil is

1 Vermont Agricultural Experiment Station Jour
nal Series Paper No. 33.

different. Since alfalfa, ladino, and 
red clover are familiar to all, they will 
serve as a comparison in this discussion 
of differences.

T refo il, Both Drouth-resistant and 
W ater-tolerant

Alfalfa is a deep-rooted, drouth-re
sistant plant and will not tolerate wet 
feet. Its adaptation to well-drained 
soils is frequently observed on a sloping 
site where the stand is good on the 
upper slopes but thins out and finally 
disappears in the hollows or where 
water accumulates.

Ladino is a creeping plant. Its stem 
grows along the ground, and roots are 
formed all along the stem at the nodes. 
Thus ladino is a shallow-rooted plant.

F ig . 1 . B ird s fo o t tre fo il  is w a ter-to lera n t. H ere it is grow ing along a d iversion  d itch  in heavy clay . 
F ro m  la te  O cto b e r  to  May th is  d itch  is usually flood ed .
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It does best on moisture-retaining soils 
and is very susceptible to drouth.

Trefoil is different. It has a tap 
root like alfalfa though not as long, and 
the root tends to branch out more. 
Unlike ladino, trefoil is very drouth- 
resistant, being equal or even superior 
to alfalfa in this respect. Unlike al
falfa, trefoil is very tolerant of wet 
feet. In fact, on the heavy clay soils 
of Addison County, localized low spots 
in a stand of trefoil may be covered 
with standing water for a month or 
two in late winter or early spring. 
These flooded areas survive nicely 
and at times it seems as though these 
sections of the field come through the 
winter in better condition than the rest 
of the field. Especially is this true in 
a season when frost heaving is bad. 
Heaving is much less severe in these 
very low, wet areas.

T refo il Requires 
A  Special Inoculum

Alfalfa, wild white clover, and red 
clover have been grown in this area 
for a great many years. Our soils are 
well populated with the bacteria, called 
Rhizobia, that are essential to the 
growth of these three legumes. Alfalfa 
Rhizobia  are also “at home” on sweet 
clover and black medic, while ladino 
Rhizobia  live on red, white, and crim
son clover and other members of the 
Trifolium  group of legumes. Al
though inoculation of the seed of these 
legumes at planting time is very de
sirable, failure to do so would prob
ably not seriously affect the stand. The 
chances are good that most of the seed
lings would be inoculated by bacteria 
already present in the soil.

Trefoil is different. It requires a 
specific species of Rhizobium—one 
that does not occur on any of the 
legumes growing in this area. Since 
trefoil is new, our soils are completely 
lacking in this trefoil bacterium. Fail
ure to provide an adequate supply of 
inoculum at seeding time will almost 
invariably result in poor, yellowish 
stands.

T refo il, a Slow Starter

Alfalfa, red clover, and ladino grow 
rather rapidly in the seedling stage. 
They are thus better able to compete 
with oats, which are most often seeded 
with them, and with weeds. Successful 
first-year stands of these legumes are 
relatively easy to obtain, even under 
conditions of poor management.

Trefoil is different. It is a notori
ously “slow starter” unless conditions 
are about right for it. Being a slow 
starter, the more rapidly growing, 
plants such as oats and weeds will give 
it serious competition, unless properly 
managed by clipping or grazing the 
first year.

T refo il, a T rip le  Purpose Plant

Although both alfalfa and ladino are 
used for hay, silage, and pasture, al
falfa is normally thought of as a hay- 
silage plant and ladino as primarily a 
silage-pasture plant. Red clover is 
most often considered as strictly a hay 
plant.

From the standpoint of yield, alfalfa 
is without equal. To produce good 
alfalfa hay it must be harvested at the 
proper stage. If cut on the late side ■ 
it is usually woody and is often heavily 
diseased with leafspot. Both these 
conditions drastically cut down the 
feeding value of alfalfa hay. As a 
pasture plant alfalfa must be very 
carefully managed since close and con
stant grazing will almost certainly 
kill it.

As a pasture or silage plant, ladino 
is probably without equal when prop
erly managed. It is high-yielding, 
has a very rapid comeback, but cannot 
tolerate constant grazing. It is a poor 
hay plant, being succulent and diffi
cult to cure. Furthermore, it will not 
tolerate the shading of tall grasses at 
the hay stage and it is frequendy lost 
by letting it go to the hay stage before 
harvesting.

Trefoil is different. It is good for 
hay, silage, and pasture. It does not 
get woody even if cutting should be



May 1953 15

F ig . 2 .  New tr e fo i l  p la n ts  can  com e fro m  
b ro k en  ro o ts . H ere a ro o t was severed  and 
p laced  in  so il in  th e  green hou se. S h o o ts  de-

I veloped a t each  end , giv ing r ise  to  two new 
p lan ts .

delayed until late summer or early fall. 
Neither does it lose its palatability 
when cut late, being quite different 
from red clover in this respect. Unlike 
alfalfa and red clover, it is relatively 
free from diseases— especially the leaf- 
spots which reduce their feeding value.

As a pasture plant, Empire trefoil 
can stand more abuse than almost any 
other legume. It can tolerate close 
and constant grazing and still main
tain a stand, although such severe 

I overgrazing is not recommended. 
Being drouth-resistant it provides 
better grazing than ladino clover 
during the hot months.

T re fo il Reseeds Itself

Alfalfa seldom sets seed in this area, 
and so stands are maintained by plow
ing and reseeding. If alfalfa or red 
clover were permitted to produce seed 
so as to reseed itself, it would be 
nearly worthless for forage because it 
would become woody and have dropped 
most of its leaves before seed is ripe.

Trefoil is different. When grazed 
as a pasture plant it will flower and 
set seed next to the ground and around 
ungrazed manure spots. If managed 
as hay and allowed to set seed, it will 
do so relatively early in the season and

yet retain its value for hay— neither 
losing its leaves nor becoming woody.

T refo il N ever Causes Bloat

One problem confronting farmers 
who use alfalfa and ladino for pasture, 
especially in wet years, is that of bloat. 
Care must be taken to pre-feed with 
dry hay or to remove livestock before 
they can become bloated.

Trefoil is different. At present there 
has never been a case of bloat that 
could be attributed to trefoil.

T refo il Is Long-lived

At one time alfalfa was considered 
a long-lived plant, and stands were 
sometimes maintained from 10 to 12 
years. Today, through winter injury 
and disease, a 6-year stand is con
sidered a good one. Ladino can be 
maintained for several years but again 
winter injury or poor management will 
probably take it out in a relatively 
short time.

Trefoil is different. Since it reseeds 
frequently and proficiently, a good 
established stand of trefoil can be 
maintained almost indefinitely. In fact, 
there is a native stand in Orwell, Ver
mont, that has persisted for 30 to 50 
years in spite of the fact that the land 
has been abandoned for many years 
and is now reverting to pines and 
other trees.

On experimental plots in Addison 
County, where trefoil had been grown 
for eight years, a trefoil stand was 
disked quite thoroughly in late Au
gust. Winter wheat was sown in 
September and a good stand of wheat 
obtained. The following spring, a very 
thick stand of trefoil seedlings came in 
without adding trefoil seed and became 
well established by the time the wheat 
was harvested. Thus we were able to 
harvest a wheat crop and yet re-establish 
trefoil from seeds left on or in the 
ground from previous years.

T refo il Can Propagate From  Roots

When an alfalfa plant “heaves” as 
the result of alternate freezes and thaws,



16 B e t t e r  C ro ps  W it h  P l a n t  F ood

the root is often broken off below the 
crown. The plant then dies, for it can
not send up new shoots from roots. 
The same is true of ladino.

Trefoil is different. If a trefoil root 
is broken it can produce new stems 
from the remaining root-piece. This 
may, in part, help to explain the lon
gevity of trefoil on the heavier clay 
soils where “heaving” is so often preva
lent.

As has been pointed out, trefoil is 
different and an understanding of these 
differences may help to overcome some 
of the difficulties encountered in the 
past in getting and maintaining a good 
stand. There are four principal steps 
to remember when establishing trefoil, 
namely:

1. Adequate fertility
2. Proper inoculation
3. Early planting
4. Minimum competition.

A dequ ate  F ertility .

Unfortunately for trefoil, it was first 
called “poor man’s alfalfa” and was 
credited with being adapted to soils too 
poor and too acid for alfalfa. It is true 
that trefoil will tolerate and grow on 
such soils but it will not thrive on them. 
In other words, “You can’t get some
thing for nothing.” Before planting 
trefoil be sure that the soil is well limed 
and that the fertility level is up where 
it should be for any self-respecting, 
clover-like plant.

For optimum yields of trefoil, suffi
cient lime should be applied, prior to 
planting, to give a pH of from 6.0 to 
6.8 and subsequent application made 
frequently enough to maintain this pH. 
A good rule to remember, as when 
growing any legume, is “adequate lime; 
superphosphate to get a stand; and 
potash to maintain a stand.”

Potash is the key to higher yields, 
especially on the lighter soils. At time 
of seeding from 100-200 pounds of an 
0-20-20 should be used. Following 
establishment, from 500-600 pounds per 
acre of an 0-20-20 or, better yet, an

0-15-30 should be used in split applica
tion, an annual fall or spring top- 
dressing of 200-300 pounds and similar 
applications immediately following each 
cut or harvest.

On the heavier clay soils, where tre
foil is particularly well adapted and 
where the natural potash level is quite 
high, greatest response has been ob
tained from the use of superphosphate. 
At time of seeding, up to 500 pounds 
per acre of straight super can be drilled 
with trefoil seed or from 100-200 
pounds of an 0-20-20. Thereafter an
nual topdressings should be made of 
either superphosphate or an 0-20-20 at 
rates up to 400 to 600 pounds per acre. 
As with other legumes, a split applica
tion of this material is desirable.

P rop er  Inoculation.

Trefoil requires its own specific 
bacteria, a species distinct and different 
from that used for any other legume. 
Trefoil should N EV ER  be planted 
unless it has first been treated with this 
inoculum. The conventional method 
of inoculating is to moisten the seeds, 
sprinkle the inoculum from the can 
over them, mix and let dry somewhat 
before planting. If this method is used, 
up to four times the recommended 
inoculum should be applied. Trefoil 
seed are very round and smooth and 
do not retain the bacteria as easily as 
do other seed. Then, too, the bouncing 
of the seed drill as it is hauled over the 
seedbed tends to shake off much of the 
inoculum.

A much more effective method is to 
make a thick solution of clay and water 
to which is added the inoculum. This 
is poured over the seed and thoroughly 
mixed. When spread out, the seed dry 
quickly. The clay-inoculum mix coats 
the seed and each seed is thus assured 
of carrying many bacteria.

Another method is to add not over 
three tablespoons of molasses, or some 
other thick syrup, to each gallon (eight 
pounds) of seed. After mixing thor
oughly, the inoculum is added and 

( Turn to page 43)
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F ig . 1 . T h ese  p ro fita b le  d airy  cows are  find ing  good sum m er grazing on lespedeza.

Grassland Farming 
Is Planned Prnsperity

ionE y  W . /?. D kom pu

Agronomy Department, Mississippi Agricultural Experiment Station, State College, Mississippi

GRASSLA N D farming is planned 
prosperity. It is not new, but is 

being given new emphasis by agri
cultural agencies, farmers, and business 
men. This program takes in 60%  of 
the area of the United States, about 
1 billion acres of land. In the South, 
50 million acres are affected. From a 
soil conservation standpoint there is 
no better program than pastures. With 
them, soil conservation becomes an 
opportunity in place of a problem.

Grassland farming is divided into 
several steps, each leading into another 
jind all dependent on each other. First, 
is a plan or blueprint to work by. This 
is an outline and is made up of a soil

map, soil testing, the fencing program, 
plants and combinations to plant, sea
sonal grazing to use, and enough land 
for the livestock wanted.

Next is the fertilizer. Food is the 
most necessary thing in animal or plant 
life. For pastures, it is the insurance 
that they will be good and will stay 
good. There is very little pasture land 
that will make good pastures without 
plant food. Lime, phosphate, potash, 
and nitrogen are needed. These must 
either be in the ground or applied. In 
fertilizing, more attention is being given 
to the needs of the plant or combina
tion of plants. Different plants use 
different amounts of plant food and

MBHWIIIIllilll|W|[l>|ll|H r :$■'......
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should be given all they can profitably 
use. It is necessary to have a balanced 
plant food rather than a lot of one 
element and not enough of the others.

Some of the new findings on grass 
and clover show that many grasses use 
as much potash as phosphorus and 
nitrogen. Some grasses use more 
potash than phosphate. All clovers and 
legumes must have phosphate and pot
ash in high amounts for excellent 
growth on land that has lime in it, 
or applied, to raise the pH to 6.0 to
6.5. Fescue uses as much potash as 
the clovers that grow with it and fail
ure to recognize the potash needs of 
both is inviting failure of the com
bination. Coastal Bermuda uses twice 
as much potash as phosphate, calling 
for a mixture such as 8-8-16 or 10-10-20 . 
Pasture plants are like motors and 
should be fed according to their ability 
to use plant food. If only a little plant 
food is given a high user, it won’t 
move.

The first application of fertilizer 
will be much heavier than the next to 
maintain the good pasture, because pas
tures are nearly always started on poor 
soil or a soil that has been row-cropped

for a long time. The farmer who 
tries to start and . build a good pasture 
without fertilizer will be disappointed 
and won’t make much profit from his 
labor. The farmer who fertilizes to 
start a pasture and then forgets or 
neglects to re-fertilize the next years 
will lose his good pastures. It has been 
found that $1 invested in fertilizer will 
bring a return of from $5 to $9 accord
ing to the pasture crop it is used on. 
Fertilizing pastures is an investment 
and not just an expense item.

Seeding is important for pastures to 
have what is wanted, where it is 
wanted, and when needed. There are 
enough plants for pastures on any farm 
in any area. Plants that grow the 
same season should be planted together. 
There are two kinds of plantings and 
combinations— perennials and annuals. 
Fescue and white Dutch or ladino 
clover make a good perennial com
bination. Dallis grass, Bermuda grass, 
and white clover form another good 
perennial combination. Dallis grass 
and lespedeza are good examples of a 
perennial and an annual which grow 
well together. Sericea lespedeza and 
crimson clover are a good perennial

F ig . 2 .  W ell-fe rtiliz ed  w hite c lo v er provides early  sp ring  grazing.
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and annual combination.
Ryegrass and crimson make a good 

annual combination. Kudzu and crim
son and ryegrass make an ideal com
bination for high, deep, rough land. 
For coastal plain sandy soil, Bahia 
grass and crimson are good. Coastal 
Bermuda grass with a clover or alone 
makes good grazing on Southern soils. 
All of these plants need placing on the 
farm by using the soil map and fer
tilizing.

Management is the secret to any 
pasture program. For example, fer
tilizer and seed are absolutely neces
sary on most pastures, but these two 
can be put into a pasture program and 
management left off and no profit will 
be made.

Management takes in, first, having 
enough land in pastures for the live
stock on the farm and having some 
pasture areas for each season of grow

i n g  weather. The mowing machine or 
clipper is a necessary tool. Bushes, 
weeds, and mature grass and clover 
must be kept off.

Turning livestock in on the different 
plants or combinations of plants at 
the right time is important. Taking

them off before the plants are over- 
grazed is even more important. Over- 
grazing is the cause of more pasture 
failures than any other one practice, 
unless it is the failure to go back and 
re-fertilize the pastures after they are 
put in. The original plan should out
line when each pasture will need an
other application of fertilizer and what 
kind of mixture to use.

The best heights to turn livestock 
on the different grazing crops are:

Oats, wheat, and other cereals— 8 
inches 

Ryegrass— 6 inches 
Fescue— First grazing after planting 

— 6 to 8 inches
— Established— 6 to 8 inches 

Clovers— 5 to 6 inches - 
Dallis grass— when leaves are 6 inches 

long
Lespedeza— 6 to 8 inches 
Sericea lespedeza— 8 to 10 inches (It 

gets tough and stemmy when 
higher).

Bermuda— 4 to 6 inches.

A new weed control program being 
used in many Southern states is spray
ing with amine 2,4-D using 1 pound

I

Fig . 3 .  P ig s do w ell on p astu re  in sum m er.
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F ig . 4 .  A good grass and clov er m ixtu re  w ill help  prevent b lo at in ca ttle .

in 20 gallons of water per acre. On 
permanent pastures it is better to 
spray for the ordinary weeds the last 
of April and the last of July. Two 
applications per year will usually con
trol most of the summer weeds on pas
tures except cypress weeds. The clip
per or mowing machine will have to 
be used on them.

Where pastures are infested with 
dock and thistle, it is recommended 
they be sprayed with 2,4-D in Novem
ber for the dock and again in March 
for the dock and thistle.

When onions infest pastures, spray 
in the fall with maleic hydrazide, using 
4 gallons of soluble material in 20 
gallons of water per acre and repeat 
in February or March when the onions 
regain growth.

One caution in spraying pastures is 
that plants such as Persian clover, hop 
clover, vetch, crimson clover, and win
ter peas are killed by 2,4-D, so on 
permanent pastures the spraying will 
have to be started after the grazing 
season for these plants has passed. 
Oftentimes it is desirable to rid cer
tain fields or pastures of vetch or 
Persian clover. This is a good way 
to kill them. Amine 2,4-D will not

kill lespedeza after it gets up and is 
well established. Neither will it kill 
white clover or any of our good grazing 
grasses.

Entomology is the pasture producer’s 
protection from insects. If instructions 
are followed, no insect will eat the 
profits from pasture crops either in 
the grass and clover or from the live
stock after they eat the pasture crops.

The feed program is a part of the 
grassland plan or blueprint. There are 
periods of the year in all areas when 
pastures are short. Hay, silage, corn, 
and small grain make up the feeds 
that can be grown. It is possible to 
plan for hay and silage in the pasture 
program. Whenever there is more 
grazing than needed, it can be put up 
as hay or silage. Many spring grazing 
crops can be followed by a silage crop 
of sorghum or corn. One of our big 
opportunities is to cut the extra grazing 
during the spring for silage and feed 
it out during the dry or winter periods.

Southern pasture management is di
vided into management of annuals or 
combinations of annuals and manage
ment of perennials and then com
binations of perennials and in some 

{Turn to page 45)



Fertilizers Move West

B y  BJ. -A . B \iesse(t> ach

Agronomy Department, Nebraska College of Agriculture, Lincoln, Nebraska

DU T  at the western edge of the 
Corn Belt, the State of Nebraska 

at last confesses a huge interest in the 
use of commercial fertilizers for crop 
production. Although a comparatively 
young agricultural state, the eastern 
third has recently completed the transi
tion from adequate to deficient soil 
fertility, from unprofitable to profitable 

I crop response to commercial fertilizer. 
I In most of this area the first element 
I of plant nutrition to have become de- 
I ficient for normal growth of cereal 
I crops is nitrogen. The native supply 
I of phosphorus is holding out much 
I better, as would be expected, but even 
I this is running short of optimum in 
I numerous localities. Potassium, third 
I among the important plant-food ele- 
I ments that need replenishment sooner 
I or later in the older farming regions 
I of the country, is found to be plentiful 
I except in restricted areas of this state.

To most persons who have been in
terested in farming for 50 or more 
years, this seems like a rapid and al- 

I most unbelievable change from the 
supposedly “inexhaustible virgin prairie 
soil.” But 75 years of continued crop- 

j ping with little return to the soil has 
done the trick. Now it is a well- 

I demonstrated fact that millions of acres 
in the eastern third of Nebraska, and 
irrigated land elsewhere, will respond 
profitably to nitrogenous fertilizer ap
plied to non-legume crops. On much 
of this same acreage, the increased 
yields of the legumes and even wheat 
and oats will more than pay for the 
cost of reasonable phosphate applica
tions. The greatest response of the

cereal crops is obtained when the 
phosphate is used in conjunction with 
nitrogenous fertilizer. Limited areas 
are distinctly phosphate-deficient and 
outstanding results are obtained from 
its use. Response to these fertilizers 
in central and western Nebraska is less 
pronounced and less certain because 
of more limited rainfall and a younger 
agriculture. It is ordinarily regarded 
as good management to withhold the 
use of fertilizers until the crops give 
a profitable response; but when that 
time comes it is poor economics not 
to use them.

Since we have been taught for many 
years that the forage legumes are 
capable of gathering nitrogen from 
the air and adding to the supply of 
soil nitrogen, it may seem a bit in
consistent not to depend entirely upon 
these legumes for maintaining this 
element. Such reliance in the legumes 
alone would be impracticable, because 
they do not occur often enough in the 
rotations that are followed on most 
farms to meet the nitrogen require
ments. In a 6-year red clover or sweet- 
clover rotation for example, the legume 
may supply enough nitrogen for the 
first corn crop that follows, or for two 
crops at the most. The next three 
crops, be they oats, corn, or wheat, 
would be short of nitrogen if it is not 
artificially supplied. Thus, nitrogenous 
fertilizer becomes a supplementary and 
essential addition to the soil.

Furthermore, the growing of legumes 
helps in no way to maintain the supply 
of other soil fertility constituents as 
phosphorus, potassium, and calcium.

21
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In so far as the legumes help to in
crease the yield of grain crops that 
follow and are removed from the 
land, the greater is the drain upon 
these other elements. The old adage 
applies: “One cannot eat his cake and 
have it too.”

For the purpose of determining the 
regional responses of crops to fertilizer 
treatments, the Nebraska Agricultural 
Experiment Station maintains an Out- 
state Testing Project as a division of 
the Agronomy Department. Members 
of the staff locate representative farms 
distributed in many areas of the State 
and personally conduct all kinds of 
practical fertilizer experiments. The 
results of 4 to 7 years of such tests 
can now be summarized and these por
tray very well what may be expected 
on farms. Extension Agronomists 
also have numerous combination ex
perimental and demonstration tests 
which are proving very convincing to 
the farmer as to what the proper use 
of fertilizers will do for him. A few 
results here presented will serve to 
indicate the extent of response that 
may be expected from fertilizers in 
most areas of eastern Nebraska.

F ertilizers on Corn in Eastern 
N ebraska

As an average for four years, in
volving 27 regional tests, the non
fertilized corn yielded 49 bushels per 
acre compared with 65 and 67 bushels 
in response to sidedressings of 40 and 
80 pounds of nitrogen in the form of 
either ammonium nitrate or urea. 
These are increases of 16 and 18 
bushels, respectively. Corresponding 
average yields during seven years 
under irrigation (17 tests) were 57, 
81, and 86 bushels respectively, for 
0-, 40-, and 80-pound applications of 
nitrogen. These are gains of 24 and 
29 bushels for the respective rates. At 
a cost of $0.15 per pound of nitrogen 
contained in these fertilizers, 40-pound 
applications would cost $6.00 per acre. 
Thus at an outlay of $6.00 an acre 
for nitrogenous fertilizer, an increased

income of $24 was obtained on dry! 
land, and $36 greater income under 
irrigation, considering corn at $1.50 
per bushel.

Forty pounds nitrogen applied as a 
sidedressing at either the second or 
third cultivation are regarded as nor
mal for most non-irrigated fields that 
have not been manured or successfully 
cropped to a forage legume within two 
years. On thin soils in regions of favor
able moisture, 60 pounds should not 
be excessive. Under adequate irriga
tion, more can be used profitably. 
Stands and fertility level should be 
adjusted to the moisture supply avail
able. The corn should preferably be 
sidedressed with a cultivator fertilizer- 
attachment at a 2-inch depth, 8 to 10 
inches from the row.

As a 4-year average, a 10-20-0 starter 
fertilizer applied at time of plant
ing in addition to a sidedressing of 
40 pounds nitrogen added only two 
bushels more than the sidedressing 
alone. Although the corn seedlings 
grew faster and this facilitated early 
weed control, the yield increase was 
inadequate to justify use of the addi
tional starter fertilizer.

Ammonium nitrate, ammonium sul
fate, and urea are equally effective 
nitrogen carriers for corn when applied 
in equivalent quantities of nitrogen. 
Anhydrous ammonia also is an effec
tive carrier of nitrogen for corn when 
placed at a depth of 4 to 6 inches 
before planting or as a sidedressing. 
About equal results come from its use 
when applied prior to planting or at 
the second or third cultivation.

Lowrey and Rhoades of the Ne
braska Station state, “Corn yields are 
not likely to be increased by the appli
cation of phosphorus and potassium 
fertilizers to most Nebraska soils; 
however, it is desirable to have the 
soil tested if a deficiency of either 
phosphorus or potassium for corn pro
duction is suspected. Where needed, 
phosphorus and potassium fertilizers 
should be applied at the rate of 20 to 40 
pounds P20 6 per acre and 20 to 40
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pounds K 20  per acre respectively.” 
Such tests may be obtained for a small 
fee by sending representative soil 
samples, taken by recommended pro
cedure, to the Soil Testing Laboratory.

When fertilizers are used in corn 
production, it is all the more important 
to exercise special care to obtain and 
maintain a full stand of plants. It is 
considered that normally the stand 
should be so dense that the average ear 
weight produced does not exceed about 
one-half pound when air-dry.

F ertilizers on W heat in Eastern  
N ebraska

Outstate tests of commercial fer
tilizers on winter wheat during the 
six years 1947 to 1952, have established 
convincingly the profitable response to 
suitable applications of nitrogenous 

j fertilizer in most areas of eastern 
Nebraska, and to a lesser extent also 
to additions of available phosphorus, 
especially in combination with nitrogen.

As an average for the six years, with 
a total of 27 experiments, early spring 
topdressing with 40 pounds nitrogen 
increased the wheat yield by seven

bushels per acre. At $2.25 per bushel, 
this provides an added gross income 
of $15.75 for the expenditure of $6.00 
for fertilizer. On the basis of experi
mental results, heavier applications are 
not recommended for wheat.

Ammonium nitrate and urea have 
proved to be the best carriers of nitro
gen for topdressing wheat, especially if 
the soil is dry at the surface at time 
of application. Anhydrous ammonia 
also compares favorably with these 
when applied in bands 4 to 6 inches 
deep. Fall application of a starter 
fertilizer, consisting of 10 pounds nitro
gen and 30 pounds P 20 5 per acre, is 
regarded as having merit for improv
ing stands and early growth on soils 
that are especially low in fertility.

The comparative merits of fall and 
spring fertilization with nitrogen have 
proved variable with the season. Either 
practice is approved. However, re
searchers Lowrey, Olson, Dreier, and 
Ehlers conclude that “on the basis of 
six years experimentation it is evident 
that spring treatments with nitrogen 
have a wider adaptation than have fall 

( Turn to page 41)

Pig* 1 . E ffect o f  sid cdressing co rn  w ith 4 0  pounds n itro gen  at second cu ltiv a tio n , fo llow ing 
second-year sw eetclover in a 6 -y ea r ro ta tio n  on tlie  N ebraska A g ricu ltu ral E xp erim en t S ta tio n  farm . 
1 ^ 5 1 , L e f t :  3  row s fe rtiliz e d , yield  7 8 .8  bushels p er acre . R ig h t : 3  rows not fe rtiliz e d , yield  6 9  
bushels. (N o n -fcrtilized  co rn  in  a co m p arab le  6 -y ea r s tra ig h t gra in  ro ta tio n  yielded 3 5 .1  b u sh e ls .)



F ig . 1 . T h e  p astu re  above is m anaged fo r  b est re tu rn s— sufficient w ater, co n tro lled  grazing, good 
shad e, weed c o n tro l, and m in erals  applied  every year.

I jDiiiiiiini Sense Management 
of Southern Pastures

^  *,//. (J3rooli&

Soil Conservation Service, Tupelo, Mississippi

IN most instances, the land selected 
by the farmer to be used for pasture 

is too steep, too flat, too wet, or too 
dry for ordinary field crops— so he has 
decided to use it for pasture and too 
often he thinks it should grow just 
any pasture plant well.

During the past year or two in which 
the major emphasis in agriculture has 
been on grassland farming, much has 
been written and spoken about pasture 
plants, pasture fertilization, and the 
number of cattle that can be carried 
per acre of pasture. Very little has 
been said about pasture management 
from the standpoint of the maximum 
net dollars per acre that can be realized 
by using properly adapted plants and

fertilizing according to the need of 
the soils for the particular plants to 
be used. Nor has enough been said 
about the ability of particular soils to 
use fertilizer economically, or about 
grazing or harvesting.

When one goes out to assist a farmer 
in planning his pasture or grazing pro
gram in the hill section of Mississippi, 
or any other Southern state, he will 
likely find a soil condition varying 
from very steep, sandy upland to heavy, 
wet bottom land. He must work with 
the soil conditions he find£ on the farm. 
The problem then is to plan an eco
nomically sound grazing program that 
will give good returns to the farmer 
for money spent on each acre of land

24
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regardless of soil, slope, or erosion con
ditions.

It must be recognized that there are 
some areas on which it is not practical 
or economical to attempt to establish 
pastures, unless the proper soil-plant 
relationships are determined and only 
adapted plants are used as grazing 
crops. A thorough understanding of 
soil capabilities as well as the growth 
habits, food needs, and moisture re
quirements of the plants is necessary 
before these relationships can be ac
curately determined.

The main points to consider should 
be: First, the long-time protection of 
the soil and, second, the continual im
provement of its ability to produce. 
This can only be done by first selecting 
the plants best adapted • to each indi
vidual soil condition; then, by feeding 
the soil with the necessary mineral re
quirements, at intervals as needed, to 
give satisfactory plant growth; and, 
lastly, by carefully managing the 
grazing.

The State Soils Laboratory can best 
give the mineral requirements for any

particular soil. But a physical soil 
survey will give the answer as to how 
often, what season of the year, and by 
what method these required minerals 
should be applied. It is known, for 
example, that on a waterlogged soil 
with very little organic content, the 
minerals should be applied at more 
frequent intervals and in smaller 
amounts than on well-drained loams 
or heavy clays having a good supply 
of organic matter. A heavy fall ap
plication of nitrogen on wet, poorly 
drained soil would probably prove a 
loss to the farmer, as field observations 
have shown that under these conditions 
most of the nitrogen is lost due to ex
cessive water and very little grazing 
can be obtained from these wet areas 
during winter and spring months. 
General pasture recommendations do 
not take into consideration these and 
other similar factors that are found 
when a pasture is planned according to 
the land itself.

Any. pasture plan offered a farmer 
must be practical and must make 
money for him if he is expected to

Fig- 2 .  S ericea  provides good grazing and soil p ro tec tio n  on Class V I R u ston  Sandy Loam  soil, 
which is very droughty and erosiv e. P o o r grazing and ero sio n  co n tro l resu lt on th is  soil when 
planted to  th e  o rd in ary  p astu re  m ixtu res used in th is  area . T h is  field receives an a p p lica tio n  o f 
phosphate and potash  each  year. I t  is  never allow ed to  be overgrazed.
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follow it. It is easy to find the faults 
in any individual pasture or complete 
grazing program after it has been es
tablished and used for a time. Nature 
will help bring out the errors. The im
portant thing is to avoid errors in the 
finished product by a thorough study of 
the soil’s physical condition and its min
eral requirements before the actual job 
of pasture building is undertaken.

After the soil has been properly 
mineralized according to its needs, the 
plants best adapted to each particular 
soil condition should be selected, keep
ing in mind the need for year-round 
grazing. Acreage adjustments of the 
various plants to be used will need to 
be made to provide seasonal grazing.

A wide variety of annual grasses, per
ennial grasses, and legumes are avail
able from which selections can be made. 
The planner and the farmer, working 
together, can tell which of these will 
best fit the need of his particular farm.

The size of the cattle herd should 
be determined by the amount of graz
ing available. This is safer than trying 
to provide grazing for a definite num
ber of cattle.

Once the pasture is established, the 
farmer should follow a well-conceived 
management program if he expects to 
continue to have a profitable grazing 
program over a long period of time.

Grazing and harvesting management 
should be started by determining the 
number of cattle the pasture will carry 
satisfactorily in a dry year. Let this be 
the basis for stocking. Additional cattle 
can well be added during the periods 
when abundant grazing is available. 
This is a much better plan than to have 
to sell cattle because of lack of grazing 
in dry weather periods. Rather than 
purchase additional cattle to use surplus 
grasses and legumes during flush pe
riods, it is usually a better practice to 
take this surplus growth off as hay for 
winter emergency periods, or to limit 
the grazing to certain areas and harvest 
seed from others for a quick cash crop.

Fences should be so laid out as to 
facilitate seasonal grazing in a practical

manner. Provision will need to be 
made for adequate water in each pas- ' 
ture.

A balance between grasses and 
legumes in the pasture mixture is an 
absolute necessity for the most eco- ‘ 
nomical return in the form of succulent 
grazing.

This balance in the pasture mixture 
can be maintained only by applying .̂  
proper minerals yearly, or in some cases • 
every other year, and by proper man- f  
agement of the grazing program. Clip
ping should be a regular practice rather 
than an occasional one. This practice 
will keep the grasses tender and sue- j 
culent and prevent unpalatable weeds 
from taking over. It is a common thing 
to find unpalatable weeds making up 
75%  of all green vegetation on the 
hill pastures of Mississippi during the 
late summer months. These weeds are 
using the plant nutrients that should 
be growing valuable pasture plants.

A well-conditioned soil that is a 
favorable medium for plant growth dur
ing extremely hot dry periods or exces
sively wet periods must carry a high 
organic content. This high organic 
content can be provided only by leaving • 
some surplus plant material to go back .* 
to the soil. Considerable organic matter 
is added by the growth of the root 
system of the plants. We are told that ; 
the amount of root growth of ordinary 
pasture plants is comparable to the 
amount of top growth that is main- j 
tained. By the same reasoning, over- ;  
grazing of the top growth seriously 
hinders the roots in this normal function 
of conditioning the soil.

A deep sod of growing grasses and 
legumes plus a light mulch of decaying 
organic material on the soil surface 
tends to keep the soil cool, prevents 
erosion, and provides a means of retain
ing nitrogen over a longer period of 
time. It prevents rapid evaporation of 
soil moisture, creates a better condition 
for absorption of rainfall into the soil, • 
and affords a better medium in which 
the soil organisms can carry out their 
normal functions.



P I C T O R I A L

Still Too Cold for Swimming



Above: A strawberry field in the Pacific Northwest. 

Below : Keeping long rows of tobacco weed-free.



Above: Good gardens reward effort expended on them . 

Below : Looks like several m en in this fam ily.



Above: May grazing— lush and picturesque.



n  r  P n i / p r  *^1C so^ Pr°fi^e samples in the illustration on the cover 
U I I 1  ■jUw C i  q£ t^-s j ssue were used to demonstrate both effective and
P i c t l i r C  improper liming of two fields of light silt loam soil on a

farm in Tippecanoe County, Indiana. T o complete the 
demonstration an alkaline black loam, No. 2 was taken from a low area on 
the farm. No. 3 was obtained in an oak-hickory grove close to the No. 4 field. 
This set of soils showed that comparative acidity tests on soil samples taken 
from different levels in the profile can be used to determine whether liming is 
necessary for the particular crop which is to be grown, or whether the lime 
used to date has been adequate and properly distributed throughout the topsoil. 
The technique is easily followed and can be used very satisfactorily in the field 
for demonstrating to groups of growers, and also in classrooms for vocational 
students.

The procedure consists of removing test samples of soil with the small measur
ing cup and placing them into the concavities on a porcelain test plate. Samples 
are taken from the 2, 4, 6 , 8, 10, and 12-inch depths and arranged vertically on 
the spot plate. Soil Acidity Test Solution No. 1 (Brom  Thymol Blue) is dropped 
onto each soil sample until it is thoroughly saturated, with 2 or 3 extra drops 
to give plenty of solution to read the color reaction at the edge of the cup. The 
soil is stirred with a clean stick or glass rod until no further change in color 
results.

The Soil Acidity Chart is then used to determine the pH or relative acidity 
developed in each soil sample. The color of the test solution is compared with 
the color graphs, and since Solution No. 1 (Brom  Thymol Blue) was used, the 
pH values are taken from the top row of figures. When the color developed 
by Solution No. 1 is yellow, or brownish yellow, the test must be repeated with 
Solution No. 2 (Brom  Cresol Green) and then the pH readings are determined 
by the lower figures. (See 12-inch depth sample from fields 3 and 4 marked 
by horizontal lines on plate.)

The interpretation of the test results shown on the spot plate for the four soils 
is as follows: Start with No. 3 which is a virgin light silt loam taken from an 
oak-hickory grove close by fields 1 and 4. Note that all the samples from the 

.surface to 12-inch depth showed less than pH 5.8. A repeat test using Indicator 
Solution 2 (Brom  Cresol Green) gave a reading of pH 4.6. This test is shown 
at the 12-inch level and indicates a lime need of more than four tons per acre 
for this type of soil.

No. 1 demonstrates an effective liming program on this field. Note the 
pH 6.8 reading at the 2, 4, and 6-inch levels, pH 6.6 at the 8-inch, and pH 6.2 
at the 10-inch level. At 12 inches the typical acidity of pH 4.6 is found. This 
field was in a good state of fertility as shown by other soil tests and crop yields. 
No. 2 was from a low part of an adjacent field and the black loam was alkaline 
throughout the profile with a reading of pH 7.2.
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The soil acidity tests from field No. 4 showed why an alfalfa stand failed after 
limestone had been applied and plowed under. The surface 2-inch sample tested 
pH 5.8; at 4 inches pH 6 .6 ; at 6 inches pH 6 .8. Below the plow depth a pH 
of less than 5.8 was soon reached. At 12 inches the Indicator No. 2 showed 
pH 4.6. The grower had broadcast four tons of limestone and plowed it under 
instead of plowing under half this quantity and discing in the other half. The 
acid soil brought to the surface was unsuitable for the alfalfa seeding. The 
improved granulation of the soil at the 3 to 6-inch level should be noted. The 
acid surface soil was very sensitive to machine compactions. The tight soil 
from 6 to 12 inches needs the benefit of well-fertilized, deep-rooted legumes.

Summary: This demonstration procedure can be used on any soils where it 
is important to determine the acidity conditions at different levels. It always 
interests growers to see how effective their particular liming programs have 
been. Many are surprised to learn how ineffective their applications were in 
correcting the acid soil conditions detrimental to some of the crops they wish 
to grow. The soil profile samples often demonstrate soil compactions below the 
plow depths.

(T h e soil samplers are sold by the Oliver Corporation, South Bend, Indiana, 
and the Elano Corporation, Xenia, Ohio. The porcelain spot plates can be pur
chased from Wilkens Anderson Company, Chicago, Illinois, or any other chemi
cal supply company. The soil acidity indicator solutions and charts are supplied 
by the Department of Agronomy, Purdue University, Lafayette, Indiana.)

l / f n r p  Now that supplies of fertilizers appear to be adequate to
meet the demand, there will be greater interest than ever 
in the economics of using more fertilizer. The following 
comments appearing in the May 1953 issue of the magazine 

“Agricultural Chemicals” indicate that work by the U. S. Department of Agri
culture confirms statements made by the fertilizer industry that more plant food 
can be used with profit to the farmer.

“In keeping with assertions made by the trade that increased use of fertilizer 
materials is the best answer to the farmer’s battle against shrinking income, the 
U. S. Department of Agriculture has recommended to growers that they step 
up, rather than reduce, their fertilization programs.

“Pointing out that supplies of fertilizer materials are expected to be ample 
in 1953, the U. S. D. A. declares that ‘In relationship to prospective prices of farm 
products, it will still pay many farmers to use more fertilizer.’ Even though 
prices on the material may rise slightly, this still holds true, the agency continues.

“Using the corn crop as an example, the Department points out that in the 
eastern section of the corn belt, the most profitable rate of fertilizer application 
per acre averages about 175 pounds of plant nutrients, or 875 pounds of a product 
carrying 20%  plant nutrients. ‘This is probably ten times the rate applied on 
the average acre of corn in this area,’ it is observed.

“The economics of fertilizer use, as emphasized by the National Fertilizer 
Association and other groups, is more than confirmed by the U. S. D. A. It 
points out that the farmer, short of labor, will find that at the most profitable 
rate of application, the yield of corn per man hour of labor is about three times 

. as large as where no fertilizer is applied.
“When fixed costs are high, it is important to give particular attention to 

practices that increase yields, the Department concludes.”
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat H a y 1 Cottonseed
Truck 
Crops

Cents Cents Cents Cents Cents Cents Dollars Dollars
Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton

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

July 1914 12.4 10.0 69 .7 87 .8 64 .2 88 .4 11.87 22 .55
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 30.92
1930.................... 9 .5 12 .8 91 .2 108.1 5 9 .8 67.1 11.06 22.04
1931.................... 5 .7 8 .2 46 .0 7 2 .6 32 .0 3 9 .0 8 .6 9 8 .97
1932.................... 6 .5 10.5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933.................... 10.2 13.0 82 .4 69 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934.................... 12 .4 21 .3 44 .6 7 9 .8 81 .5 8 4 .8 13.20 33 .00
1935.................... 11.1 18.4 59 .3 70 .3 6 5 .5 83 .2 7 .5 2 30 .54
1936.................... 12 .4 2 3 .6 114.2 92 .9 104.4 102.5 11.20 33 .36
1937.................... 8 .4 20 .4 5 2 .9 7 8 .0 51 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 6 9 .8 48 .6 5 6 .2 6 .7 8 21 .79
1939.................... 9 .1 15.4 69 .7 73 .4 56 .8 69.1 7 .9 4 21.17
1940.................... 9 .9 16.0 54 .1 85 .4 61 .8 68 .2 7 .5 9 21 .73
1941.................... 17 .0 26 .4 8 0 .8 92 .2 75.1 94 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 91 .7 110.0 10.80 45.61
1943.................... 19 .9 4 0 .5 131.0 206 .0 112.0 136.0 14.80 52 .10
1944.................... 20 .7 4 2 .0 150.0 190.0 109.0 141.0 16.50 52 .70
1945.................... 22 .5 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51.10
1946.................... 3 2 .6 3 8 .2 124.0 218.0 156.0 191.0 16.70 7 2 .0 0
1947.................... 3 1 .9 3 8 .0 162.0 217.0 216 .0 2 29 .0 17.60 85 .90
1948.................... 3 0 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 28 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43 .40
1950.................... 40 .1 51 .7 91 .7 173.0 153.0 200 .0 16.70 86 .50
1951.................... 37 .9 51 .2 163.0 306 .0 168.0 211 .0 19.50 69 .30
1952

M ay ............... 3 6 .08 43 .5 264 .0 433 .0 170.0 213 .0 18.65 60.80
Ju n e ............... . 38 .02 44 .0 310 .0 436 .0 173.0 206 .0 17.05 61.90
Ju ly ................ 37 .02 42 .0 274 .0 446 .0 173.0 198.0 17.25 71 .00
August.......... 37 .92 48 .8 2 78 .0 410 .0 173.0 204 .0 19.35 69.80
Septem ber. , . 39.11 51 .0 222 .0 335 .0 171.0 209 .0 20 .25 69 .60
October......... . 36 .77 5 0 .9 211.0 294 .0 153.0 207 .0 20 .85 70 .70
N ovem ber.. . 34 .05 47 .6 217 .0 311 .0 145.0 213 .0 21 .25 69 .70
D ecem ber.. . . 31.71 49 .6 199.0 362 .0 150.0 212 .0 21 .65 68 .50

1953 
Janu ary . . . . 29 .79 46 .2 206 .0 386 .0 148.0 210.0 21 .65 65 .30
February. . . . 30 .19 3 6 .7 179.0 384 .0 143.0 205 .0 20 .85 64 .50
M arch........... 31 .52 165.0 4 01 .0 146.0 210 .0 19.65 63 .60
April.............. 31 .45 134.0 409 .0 146.0 208 .0 18.85 6 3 .10

Index Numbers (Aug. 1909--Ju ly  1914 =  100)
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 89 81 109 74 87 110
1938...................... 69 196 80 79 76 64 57 97 88
1939...................... 73 154 100 84 88 78 67 94 91
1940...................... 80 160 78 97 96 77 64 96 111
1941...................... 137 264 116 105 117 107 82 211 129
1942...................... 153 369 168 134 143 124 91 202 163

160 405 188 235 174 154 125 231 245
1944...................... 167 420 214 216 170 160 139 234 212
1945...................... 181 366 205 232 198 170 127 227 207
1946...................... 263 382 178 248 212 209 141 319 182
1947...................... 257 380 232 248 336 259 148 381 226
1918...................... 245 482 222 253 201 226 155 298 214
1949...................... 231 . 459 184 244 193 213 139 192 201
1950...................... 323 517 132 197 238 226 141 384 185
1951...................... 306 512 233 349 262 239 164 307 239
1952

M ay ................. 201 435 379 493 265 240 157 270 285
Ju n e ................. 307 440 445 497 269 233 144 275 250
Ju ly .................. 299 420 393 508 269 224 145 315 287
August............ 306 483 399 467 269 231 163 310 229
September. . . 315 510 319 382 266 236 171 309 182
October........... 297 509 303 335 238 234 176 314 189
N ovem ber.. . 275 476 311 354 226 241 179 309 238
Decem ber.. . . 256 496 286 412 234 240 182 304 256

1953
January .......... 240 462 296 440 231 238 182 290 237
February. . . . 243 367 257 437 223 232 176 286 237
M arch............. 254 237 457 227 238 166 282 248
April.............. 254 162 466 227 235 159 280 204
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Wholesale Prices of Ammoniates

Nitrate Sulphate
of soda of ammonia

bulk per bulk per
unit N unit N

1910-14.................... $2.85
1927.......................... 2 .2 6
1928.......................... 2 .3 0
1929.......................... 2 .57 2 .0 4
1930.......................... 2 .47 1.81
1931.......................... 2 .34 1.46
1 9 3 2 . . ; .................... 1.87 1.04
1933.......................... 1 .12
1934.......................... 1 .20
1935.......................... 1 .15
1936.......................... 1.23
1937.......................... 1.32
1938.......................... 1.38
1939.......................... 1.35
1940.......................... 1 .36
1941.......................... 1.41
1942........................... 1.41
1943.......................... 1 .75 1.42
1944.......................... 1 .75 1.42
1945.......................... 1.42
1946.......................... 1 .97 1.44
1947.......................... 2 .5 0 1.60
1948.......................... 2 .8 6 2 .03
1949.......................... 3 .1 5 2 .29
1950.......................... 3 .0 0 1.95
1951........................... 1 .97
1952

M ay ..................... 3 .3 4 2 .07
Ju n e..................... 3 .3 4 2 .07
Ju ly ....................... 3 .34 2 .07
August................. 3 .3 4 2 .07
September.......... 3 .3 4 2 .07
October............... 3 .3 4 2 .07
November 3 .3 4 2 .07
December........... 3 .34 2 .2 6

1953
Jan u ary ............... 3 .3 4 2 .2 8
February............ 3 .34 2 .2 8
March................. 3 .3 4 2 .2 8
April.................... 3 .3 4 2 .2 8

Cottonseed

Fish scrap, 
dried 

11-12%  
ammonia, 
15% bone

Tankage 
11% . 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 
16-17% 

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

$3.50 $3.53 $3.37 $3.52
5 .07 5 .87 4 .32 5 .70
7 .06 6 .63 4 .92 6.00
5 .64 5 .0 0 4.61 5.72
4 .78 4 .96 3 .7 9 4.58
3 .1 0 3 .9 5 2.11 2.46
2 .1 8 2 .1 8 1.21 1.36
2 .95 2 .86 2 .06 2.46
4 .46 3 .1 5 2.67 3.27
4 .59 3 .1 0 3 .0 6 3 .65
4 .17 3 .42 3 .58 4.25
4.91 4 .66 4 .04 4.80
3 .6 9 3 .7 6 3 .15 3.53
4 .02 4.41 3 .87 3 .90
4 .64 4 .36 3 .33 3.39
5 .5 0 5 .32 3 .7 6 4.43
6.11 5 .77 5 .0 4  . 6 .76
6 .3 0 5 .77 4 .86 6.62
7 .6 8 5 .77 4 .86 6.71
7.81 5 .77 4 .86 6.71

11.04 7 .3 8 6 .60 9 .33
12.72 10.66 12.63 10.46
12.94 10.59 10.84 9 .85
10.11 13.18 10.73 10.62
11.01 11.70 10.21 9 .36
13.20 10.92 10.18 10.09

14.25 11.28 7 .7 5 7 .36
14.27 11.28 8 .3 8 8 .38
14.26 11.28 8 .19 7 .5 9
14.26 11.28 9 .7 8 7 .89
13.39 11.25 11.11 10.02
13.39 11.24 10.62 9.41
13.31 11.24 10.32 9.71
13.20 11.24 9 .95 9.17

13.25 11.24 8 .43 8 .0 5
13.21 11.24 7 .75 7 .2 8
12.69 11.24 7 .1 6 6 .56
11.75 11.24 6 .07 6 .00

Index Numbers (1910-14 — 100)
1927............................. 112 79 145 . 166 128 162
1928............................. 100 81 202 188 146 170
1929............................. 96 72 161 142 137 162
1930............................. 92 64 137 141 112 130

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

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

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

65 50 180 163 144 189
1941............................. 65 50 219 163 144 191

65 50 223 163 144 191
1916............................. 74 51 315 209 196 265
1947............................. 93 56 363 302 • 374 297
1948............................. 107 71 370 300 322 280
1949............................. 117 80 289 373 318 302
1950............................. 112 68 315 331 303 266
195 1..........................
1952

118 69 377 310 302 287

M ay ........................ 125 73 407 320 230 209
Ju n e ........................ 125 73 408 320 249 238
Ju ly ......................... 125 73 407 320 243 216
August................... 125 73 407 320 290 224
September............ 125 73 383 319 330 285
October.................. 125 73 393 318 315 267
November............. 125 73 380 318 306 276
December.............

1953
125 79 377 316 295 261

January .............. 125 80 379 318 250 229
February............... 125 80 378 318 230 207
M arch.................... 125 80 363 318 212 186
April....................... 125 80 336 318 180 170
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

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

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

per unit per ton per ton Gulf ports’ Gulf ports’ Gulf ports’ Gulf ports’
1910-14............. SO.536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657
1927.................... .525 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928.................... .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607
1929.................... .609 a. 18 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 .5 0 .662 .864 25 .10 .601
1934.................... .487 3 .14 5 .67 .486 .751 22 .49 .483
1935.................... .492 3 .3 0 5 .6 9 .415 .684 21 .44 .444
1936.................... .476 1.85 5 .5 0 .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 .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 .5 0 .508 .769 24.70 .190
1947............... |. .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... .764 4 .27 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6.22 .397 .703 14.14 .195
1950.................... 3 .8 3 5 .47 .371 .716 14.33 .195
1951.................... .813 3 .9 8 5 .47 .401 .780 15.25 .200
1952

M ay .............. .860 3 .9 8 5 .47 .420 ' .827 16.00 .210
Ju n e .............. .860 3 .9 8 5 .47 .353 .708 13.44 .176
Ju ly ................ .860 3 .9 8 5 .47 .386 .768 14.72 .193
August. . . . .860 3 .9 8 5 .4 7 .386 .768 14.72 .193
September. .860 3 .9 8 5 .47 .389 .768 14.72 .193
October___ .860 3 .9 8 5 .47 .391 .768 14.72 .193
N ovem ber.. .860 3 .9 8 5 .47 .391 .768 14.72 .193
D ecem ber.. .860 3 .9 8 ‘ 5 .47 .427 .827 16.00 .210

1953
Ja n u a ry .. . .860 3 .9 8 5 .47 .430 .827 16.00 .210
February, , .860 3 .9 8 5 .47 .430 .827 16.00 .210
M arch........... .860 4 .2 2 5 .4 7 .430 .827 16.00 .210
April............ '  .860 4 .2 8 .430 .827 16.00 .210

1927.................... 100
Index

86
Numbers

113
(1910-14  =  100) 

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.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 83
1949.................... 144 108 128 67 74 58 83
1950.................... 142 106 112 68 75 59 83
1951................... 152 110 112 72 82 63 83
1952

M ay.............. 160 110 112 75 87 66 85
June............. 160 110 112 65 74 56 80
July.............. 160 110 112 70 81 61 82
August......... 160 110 112 70 81 61 82
September.. 160 110 112 70 81 61 82
October........ 160 110 112 70 81 61 82
November.. 160 110 112 70 81 61 82
December... 160 110 112 75 87 66 85

1953 
January .. , 160 110 112 76 87 66 85
February, . 160 110 112 76 87 66 85
March.......... 160 117 112 76 87 66 85
April........... 160 119 . . . 76 87 66 85
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Prices paid
by fanners Wholesale

Farm
for com- prices 
modifies of all corn- Fertilizer Chemical Organic SuperphOft-

prices* bought* inoditiesf m aterial! ammoniates ammoniates phate Potaali**
1 9 2 7 ................... 141 148 139 116 89 150 100 94
1 9 2 8 ................... 149 152 141 121 8 7 177 108 97
1 9 2 9 ................... 148 150 139 . 114 79 146 114 97
1 9 3 0 ................... 125 140 126 105 72 131 101 99
1 9 3 1 ................... 87 119 107 83 62 83 90 99
1 9 3 2 ................... 65 102 95 71 46 48 85 99
1 9 3 3 ................... 70 104 96 70 45 71 81 95
1 9 3 4 ................... 9 0 118 109 72 47 90 91 72
1 9 3 5 ................... 109 123 '1 1 7 70 45 9 7 92 63
1 9 3 6 ................... 114 123 118 73 4 7 107 89 69
1 9 3 7 .................. 122 130 126 81 5 0 129 95 75
1 9 3 8 ................... 9 7 122 115 78 52 101 92 77
1 9 3 9 ................... 9 5 121 112 79 51 119 89 77
1 9 4 0 ................... 100 122 115 8 0 52 114 96 77
1 9 4 1 .................. 123 130 127 86 56 130 10^ 77
1 9 4 2 ................... 158 149 144 93 5 7 161 112 77
1 9 4 3 ................... 192 165 151 94 5 7 160 117 77
1 9 4 4 ................... 196 174 152 96 57 174 120 76
1 9 4 5 ........... 206 180 1-64 97 5 7 175 121 76
1 9 4 6 ................... 234 197 177 107 62 240 125 75
1 9 4 7 ................... 275 231 222 130 74 362 139 72
1 9 4 8 ................... 285 2 5 0 241 134 8 9 314 143' 70
1 9 4 9 ................... 249 2 4 0 226 137 99 319 144 70
1 9 5 0 ................... 256 246 236 132 89 314 142 72
1 9 5 1 .................. 302 271 263 139 93 331 15 2 76
1952

M ay............ 293 2 7 6 2 52 142 98 306 160 78
Ju n e ............ 292 2 7 3 2 5 0 141 98 316 160 69
Ju ly ............. 295 2 7 3 2 50 141 98 313 160 73
August 29 5 274 2 5 2 144 98 337 160 73
September. 2 8 8 271 2 5 0 145 98 349 160 74
O ctob er.. . 282 269 248 145 98 341 160 74
November. 2 7 7 268 248 144 9 8 336 160 7 4
December.. 269 2 6 7 2 4 6 146 101 329 160 79

1953  
Jan u ary . . . 2 6 7 2 6 7 246 144 102 307 160 80
February. . 263 264 246 142 102 296 160 80
M a rc h . . . . 2 6 4 265 248 141 102 282 160 80
April........... 2 5 9 264 246 139 102 2 56 160 80

• U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a  
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t  Department of Labor index converted to 1910-14 base.
JT he Index numbers of prices of fertilizer m aterials are based on original study 

made bv the Department 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 B eg in n in g  Ju ly  1040, baled h a y  p rices  reduced  by $4.75 a  ton  to  be com parable  
to  loose b ay  p rices  p rev io u sly  quoted.

* All p o tash  s a lts  now  quoted F .O .B . m ines o n ly ; m an u re s a lts  sin ce  Ju n e  1041, 
o th e r  c a r r ie r s  sin ce  Ju n e  1047.

••The w eig h ted  a v e ra g e  o f p rices  a c tu a lly  paid fo r p otash  is lo w er th an  the  
an n u al a v e ra g e  b ecau se  sin ce  1020 o v e r 00%  of th e  p otash  used in a g ric u ltu re  has 
been c o n tra c te d  fo r  d u rin g  th e  d iscou n t period. T he m axim um  discou n t is now  
1 0 % . A pplied to  m u ria te  o f p o tash , a  p rice  s lig h tly  above $.353 p er u n it KiO thus 
m ore n e a rly  a p p ro x im a te s  th e  an n u al a v e ra g e  th an  do p rices  based on arith m etica l  
a v e ra g e s  o f  m o n th ly  q u o tatio n s.



T h is  sectio n  co n ta in s  a sh o rt review  o f  som e o f  the  m ost p ra c tica l and im p o rtan t b u lle tin s , and lists  
a ll recen t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n s , 
and C anada, re la tin g  to  F e r tiliz e rs , S o ils , C rops, and E co n o m ics . A file  o f  th is  d ep artm en t o f 
B E T T E R  C R O P S W ITH  PLA N T FO O D  w ould p rov id e a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  
fro m  these sou rces on the p a rtic u la r  su b je c ts  nam ed.

F ertilizers

"Fifteenth Annual Report o f the Arizona 
Fertilizer Control Office Fertilizers and Agri
cultural Minerals—Year Ending December 31, 
1952," Agr. Exp. Sta., Unin. o f Ariz., Tucson, 
Ariz., Sp. Bui., March 1953.

"Commercial Fertilizers Report for 1952," 
Conn. Agr. Exp. Sta., New Haven, Conn., Bui. 
563, Dec. 1952, H. J. Fisher.

"Fertilize Corn for 100 Bushels," Agr. Ext. 
Serv., Univ. o f Del., Newark, Del., Ext. Fldr. 
27, Feb. 1952, Rev. fan. 1953.

"Inspection o f Commercial Fertilizers and 
Agricultural Lime Products by Fertilizer Con
trol Service Staff," Mass. Agr. Exp. Sta., Univ. 
of Mass., Amherst, Mass., Bui. 154, Aug. 1952.

"Better Stand Plus Proper Fertilization 
Equals More Corn per Acre," Agr. Ext. Serv., 

I  Univ. Farm, St. Paid, Minn., Ext. Fldr. 166, 
April 1952, A. C. Caldwell.

"Feed Your Corn For X-Tra Yields," Agr. 
Exp. Sta., Univ. Farm, St. Paul, Minn., Misc. 
Paper 811, P. M. Burson, C. 0 . Rost, and 
H. E. Jones.

"Fertilizers and Limes— 1952," Agr. Exp. 
Sta., Univ. o f N. J., New Brunswick, N- /•> 
Insp. Ser. 49, Jan. 1953, S. B. Randle.

"Effect o f Fertilizers on the Yield and 
Chemical Composition of Pasture Forage at 
Nacogdoches, 1949-51," Agr. Exp. Sta., Tex. 
A&M College, College Sta., Tex.', Prog. Rpt. 
1493, Aug. 30, 1952, H. C. Hutson, F. L. 
Fisher, and L. C. Kapp.

"Distribution of Fertilizer Sales in Texas, 
January 1-June 30, 1952," Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1498, Sept. 26, 1952, /. F. Fudge.

"County Fertilizer Data for Texas, January 
1 through June 30, 1952," Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex.

"Effect o f Fertilizer and Moisture on the 
Growth and Yield o f Sweet Corn," Agr. 
Exp. Sta., Utah Sta. College, Logan, Utah, 
Bui. 360, Feb. 1953, J. B. Peterson and J. C. 
Ballard.

"Selecting and Using Fertilizers," Agr. Exp.
. Sta., Utah Sta. College, Logan, Utah, Cir. 132, 
Feb. 1953, H. B. Peterson, R. F. Nielson, and 
/• P. Thorne.

"Fertilizer Pays," Agr. Ext. Serv., Univ. o f 
Vt., Burlington, Vt., Brieflet 898, March 1953, 
R. H. Tremblay.

Soils

"Sprinkler Irrigation of Tree Fruits and 
Vegetables in British Columbia," Exp. Farms 
Serv., Dept, o f Agr., Ottawa, Canada, Pub. 
878, Jan. 1953, J. C. Wilcox.

"Irrigation Farming in Southern Alberta," 
Exp. Sta., Lethbridge, Aiberta, Pub. 883, 
March 1953, K. W. Hill and A. E. Palmer.

"The Value o f Soil Testing Kits in Vege
table Crop Production," Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Cir. S-48, April 1952, 
E. L. Spencer and J. R. Beckenbach.

"Soils o f Georgia Their Formation, Classi
fication and Management," Agr. Exp. Sta., 
Univ. o f Ga., Athens, Ga., Bui. 2, Jan. 1953, 
R. L. Carter and J. Giddens.

"Sensitivity o f Potatoes to Soil Porosity," 
Agr. Exp. Sta., Wooster, Ohio, Res. Bui. 726, 
March 1953, J. Bushncll.

"Have Your Soil Tested—Know What It 
Needs," Ext. Div., Okla. A&M College, Still
water, Okla., Cir. 579.

"Soils o f Virginia," Ext. Serv., Va. Poly. 
Inst., Blacksburg, Va., Bui. 203, March 1953.

Crops

"  Birds foot Trefoil in California," Agr. Exp. 
Sta., Univ. o f Calif., Berkeley, Calif., Cir. 421,
1VI. L. Peterson, L. G. Jones, and V. P. Osterli.

"The Grape in Ontario," Hort. Exp. Sta., 
Vineland Sta., Ontario, Bui. 487, June 1952, 
O. A. Bradt.

"Nut Culture in Ontario," Hort. Exp. Sta., 
Vineland Sta., Ontario, Bui. 494, Sept. 1952, 
W. /. Strong.

"Small Grains for Fall Pasture," Agr. Exp. 
Sta., Univ. o f Conn., Storrs, Conn., Bui. 294, 
Nov. 1952, B. A. Brown and R. 1. Munsell.

"Growing Tobacco in Connecticut," Agr. 
Exp. Sta., New Haven, Conn., Bui. 564, Jan. 
1953, P. J. Anderson.

"Growing Alfalfa in Connecticut," Agr. Ext. 
Serv., Univ. o f Conn., Storrs, Conn., Bid. 
445, March 1953, R. 1. Munsell.
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"Summer Squash," Agr. Ext. Serv., Univ. 
of Conn., Storrs, Conn., Fldr. 55, Feb. 1952, 
E. C. Minnum.

"Results o f Growing Corn Continuously on 
the Same Soil—A Progress Report," Agr. Exp. 
Sta., Univ. o f Conn., Storrs, Conn., Inf. 39, 
March 1952, R. 1. Munsell.

"Grow Your Own Vegetables," Dept, o f 
Agr., Tallahassee, Fla., Bui. 52, July 1952.

"Compatability o f Insecticides, Fungicides 
and Nutrients for Vegetable Crops," Agr. Exp. 
Sta., Univ. o f Fla., Gainesville, Fla., Cir. S-47, 
April 1952, E. G. Kelsheimer, J. M. Walter, 
and J. R. Beckcnbach.

"Big Trefoil— A New Pasture Legume for 
Florida," Agr. Exp. Sta., Univ. o f Fla., 
Gainesville, Fla., Cir. S-49, Aug. 1952, A. T. 
Wallace and G. B. Killinger.

"Pastures for Georgia," Agr. Ext. Serv., 
Univ. o f Ga., Athens, Ga., Bui. 573, March
1952, E. D. Alexander.

"Experimental Corn Hybrids 1952 Tests," 
Agr. Exp. Sta., Univ. o f Illinois, Urbana, III., 
Bui. 563, Jan. 1953, L. F. Bauman, D. E. Alex
ander, R. W. Jugenheimer, and C. M. Wood- 
worth.

"1952 Illinois Corn Tests— Variety Per
formance, Seed Treatment, and Rate o f Plant
ing," Agr. Exp. Sta., Univ. o f 111., Urbana, 
111., Bui 564, Jan. 1953, J. W. Pendleton, 
G. H. Duncan, B. Koehler, J. H. Bigger, A. 
L. Lang, and P. E. Johnson.

"5 Steps in Pasture Improvement," Agr. 
Ext. Serv., Univ. o f 111., Urbana, III., Cir. 703, 
Nov. 1952, E.D. Walker and J. C. Hackfeman.

"Spring Oat Varieties for Illinois," Agr. 
Exp. Sta., Univ. o f III., Urbana, 111., Cir. 704, 
Feb. 1953, J. W. Pendleton, W. M. Bever,
0 . T. Bonnett, and G. E. McKibben.

"A Preliminary Annual Report on Experi
ments Conducted by the Crops and Soils De
partment o f the Louisiana Agricultural Experi
ment Station— 1952," Agr. Exp. Sta., La. 

'Univ., Baton Rouge, Lq.
"A Preliminary Annual Report on Experi

ments Conducted by the Crops and Soils De
partment o f the Louisiana Agricultural Experi
ment Station, 1951," Agr. Exp, Sta., La. 
Univ., Baton Rouge, La.

"Twentieth Annual Report o f the Secretary 
of the State Board of Agriculture o f the State 
o f Michigan and Sixty-Fifth Annual Report 
o f the Agricultural Experiment Station, July
1, 1951 to June 30, 1952," State Board of 
Agr., Lansing, Mich.

"Planting the Farmstead Shelter Belt," Agr. 
Ext. Serv., Univ. o f Minn., St. Paul, Minn., 
Ext. Bui. 196, Reprinted March 1953, P. An
derson.

"Corn Hybrids and Varieties— 1952 Tests 
in Mississippi," Agr. Exp. Sta., Miss. Sta. Col
lege, State College, Miss., Bui. 498, Jan. 1953.

"Sweetpotato Variety Trials and Seed Pro
duction Practices," Agr. Exp. Sta., Miss. Sta. 
College, Sta. College, Miss., Cir. 178, Feb.
1953, W. S. Anderson and J. A. Campbell.
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"Garden Vegetables," Agr. Ext. Serv., Univ. 
of Nebr., Lincoln, Nebr., E. C. 1274, 1952', 
W. Whitney, W. Ringler, R. Helm, and J. 
Weihing.

"Questions and Answers on Grass and 
Legume Silage," Agr. Ext. Serv., Univ. of 
Nebr., Lincoln, Nebr., C. C. 113, May 1952. \ 

"Field Crops Recommendations 1953," Agr. 
Ext. Serv., Univ. o f N. /., New Brunswick, 
N. J., Leaf. 99, Dec. 1952, J. E. Baylor and 
R. A. Briggs.

"Bromegrass in New Jersey," Agr. Exp. Sta., 
Univ. o f N. J., New Brunswick, N. J., But, 
766, Jan. 1953, G. H. Ahlgren, H. D. Gross, 
and M. A. Sprague.

"New Blueberry Varieties for New Jer
sey," Agr. Exp. Sta., Univ. o f N. J., New 
Brunswick, N. J., Bui. 767, Dec. 1952, G. M.' 
Darrow, D. H. Scott, and G. J. Galletta.

"Peach Growing," Agr. Exp. Sta., Cornell 
Univ., Ithaca, N. Y., Bui. 869, Jan. 1953, 
L. J. Edgerton.

"Growing Camellias as a Hobby,” Agr. Ext. 
Serv., Clemson Agr. College, Clemson, S. C.,' 
Cir. 377, Sept. 1952, J. M. Napier.

"Fiber Characteristics and Spinning Per
formance o f Mechanically-stripped Cotton on 
the High Plains," Agr. Exp. Sta., Tex. A&M 
College, College Sta., Tex., Bui. 757, Feb. 
1953, J. M. Ward, L. E. Hessler, and W. E. 
Paulson.

"Growing Grain Sorgums," Agr. Ext. Serv., 
Tex. A&M College, College Sta., Tex., B- 
210, E. A. Miller, L. C. Coffey, and W. B.\ 
Coke.

"Berseem Clover for Forage and Seed Pro
duction," Agr. Exp. Sta., Tex. A&M College, 
College Sta., Tex., Prog. Rept. 1494, Sept. 8., 
1952, M. E. Riewe and J. C. Smith.

"Green Manure Crops At Kirbyville and 
Cleveland, 1951-52," Agr. Exp. Sta., Tex. 
A&M College, College Sta., Tex., Prog. Rpt. 
1496, Sept. 25, 1952, J. R. Wood, C. A. Burle
son, and E. D. Cook.

"Utah Agricultural Experiment Station, Bi
ennial Report 1950-1952," Utah State Agr. 
College, Logan, Utah, Bui. 357, Dec. 1952. j 

"Recommended Vegetable Varieties for. 
Utah," Agr. Ext. Serv., Utah State College, 
Logan, Utah, No. 12, June 1952, E. M. Ander
son.

"Growing Spring Wheat in Utah," Agr. Ext.. 
Serv., Utah State College, Logan, Utah, No. 4, 
G. T. Baird and G. H. Bingham.

"Aromatic Tobacco Production," Agr. Ext. 
Serv., Va. Poly. Inst., Blacksburg, Va., Bid.. 
204, March 1953.

"Large Yields, Better■ Quality Tobacco f a  
Agronomy Dept., Va. Poly. Inst., Blacksburg, 
Va., Cir. 386, Rev. Jan. 1953.

"Science Serves Your Farm," Agr. Exp. Sta., 
W. Va. Univ., Morgantown, W. Va., Bui. 357, 
Part 1, Sept. 1952. 1

"Results o f Hybrid Corn Yield Trials in 
West Virginia, 1952," Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Cur. Rpt. 4,
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March 1953, W. L. Haltiwanger, C. W. Neal, 
and R. J. Friant.

"Chemical Composition o f Wyoming For
age Plants,” Agr. Exp. Sta., Univ. o f Wyo., 
Laramie, Wyo., Bui. 311, Feb. 1952, O. A. 
Beath and J. W. Hamilton.

"Classification o f Flax Varieties 1946,” 
USD A, Wash., D. C., Tech. Bui. 1064, Feb. 
1953, A. C. Dillman.

"Tree and Shrub Species for the Northern 
Great Plains,” USDA, Wash., D. C., Cir. 912, 
fan. 1953, E. J. George.

"Field Crops Hits for ’53,” Agr. Ext. Serv., 
N. Y. Sta. College, New York, N. Y.

Econom ics

"Snap Beans: Production Practices and Costs 
in the Coasial Plain o f Georgia," Ga. Exp. Sta., 
Experiment, Ga., Mim. Ser. 43, April 1952, 
C. C. Taylor and J. C. Elrod.

"Sericea Lespedeza: Production Practices and 
Costs in the Piedmont o f Georgia,” Ga. Exp. 
Sta., Experiment, Ga., Mim. Ser.' 44, April 
1952, W. T. Fullilove and /. C. Elrod.

"Tomatoes: Production Practices and Costs 
in the Coastal Plain o f Georgia,” Ga. Exp. 
Sta., Experiment, Ga., Mim. Ser. 45, May 
1952, C. C. Taylor.

"Lima Beans: Production Practices and Costs 
in the Coastal Plain of Georgia,” Ga. Exp. Sta., 
Experiment, Ga., Mim. Ser. 46, May 1952, 
J. V. Minchew and J. C. Elrod.

"Cantaloupes: Production Practices and Costs 
in the Coastal Plain o f Georgia,” Ga. Exp. 
Sta., Experiment, Ga., Mim. Ser. 47, May 
1952, C. C. Taylor and W. T. Fullilove.

"Irish Potatoes: Production Practices and
Costs in the Coastal Plain o f Georgia,” Ga. 
Exp. Sta., Experiment, Ga., Mim. Ser. 48, May 
1952, f. V. Minchew.

"Sweet Corn: Production Practices and
Costs in the Coastal Plain o f Georgia," Ga. 
Exp. Sta., Experiment, Ga., Mim. Ser. 49, 
May 1952, f. V. Minchew.

" Watermelons: Production Practices and
Costs in the Coastal Plain o f Georgia,” Ga. 
Exp. Sta., Experiment, Ga., Mim. Ser. 50, 
May 1952, J. V. Minchew and W. T. Fullilove.

- "An Economic Appraisal o f Beef Cattle
Production in Northeast and East Central Mis
sissippi,” Agr. Exp. Sta., Miss. Sta. College, 
Sta. College, Miss., Bui. 497, Feb. 1953, T. E. 
Tramel and D. W. Parvin.

"Looking Ahead with Montana Farmers 
and Ranchers,” Agr. Ext. Serv., Mont. State 
College, Bozeman, Mont., Fldr. 22, Sept. 1, 
1952, H. R. Stucky.

"An Economic Study of Improved Pastures," 
Agr. Exp. Sta., Oreg. Sta. College, Corvallis, 
Oreg., Exp. Sta. Bui. 520, Aug. 1952, E. A. 
Hyer and M. H. Becker.

"An Economic Analysis o f the Agricul
tural Potentials o f the Weber Basin Reclama
tion Project Utah,” Agr. Exp. Sta., Utah Sta. 
Agr. College, Logan, Utah, Sp. Rpt. 7, Dec. 
1952, W. U. Fuhriman, G. T. Blanch, and 
C. E. Stewart.

"Adjustment o f Veteran Trainees to Farm
ing and Rural Life," Agr. Exp. Sta., Sta. Col
lege o f Wash., Pullman, Wash., Bui. 541, 
April 1953, W. L. Slocum.

" A g r ic u ltu r a l  Statistics 1952," USDA, 
Wash., D. C.

It Fays to Fertilize

According to Soil Test

SO IL tests have paved the way -to 
higher yields and greater profits. 

Corn yields were stepped up an average 
of 28 bushels per acre in 1952 on 21 
northwest Missouri farms where full 
soil treatments were made and com
pared to adjacent areas in the same 
fields receiving conventional applica
tions. Where fertilizers were applied 
according to soil tests, yields averaged 
107 bushels per acre. On adjacent 
areas receiving the usual application of 
fertilizer in the row at planting time, 
average yield was 79 bushels per acre.

A. W . Klemme, University of Mis
souri, Soils Specialist, in explaining the 
importance of fertilizing according to 
test, says that the level of such plant 
nutrients as phosphate and potash in 
an available form in the soil must be 
several times greater than the amount 
used by the growing plant. This is 
because phosphate and potash move 
through the soil only to a small extent. 
And the corn plant roots can contact 
only a small part of the soil.

Full soil treatments eliminate these 
elements as limiting factors to plant
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growth. In addition to increasing 
yields by 28 bushels per acre on these 
northwest Missouri farms, these heavier 
fertilizer applications increased the 
phosphate and potash reserves of the 
soil. On an average, about 80 pounds 
more phosphate and 56 pounds more 
potash were added than removed by the 
crops. Nitrogen application was about 
equal to that removed in the grain. At 
present fertilizer, prices, this added re
serve of phosphate and potash has a 
value of approximately $9 per acre.

On the other hand, where starter fer
tilizers were used in the conventional 
amounts, the crops removed about the 
same amount of phosphate and potash 
as was supplied in the fertilizer. But 
the nitrogen reserve. was reduced by 
some 65 pounds per acre. At present 
fertilizer prices, it would cost at least 
$6.50 per acre to replace this loss 
through use of commercial nitrogen.

The wide variation in fertilizer needs 
on the 21 northwest Missouri farms 
again shows the importance of proper 
soil testing. The applications required 
per acre to remove these major plant 
nutrients as limiting factors ranged 
from 20 to 162 pounds of nitrogen, 16 
to 340 pounds of phosphate, and 6 to 
192 pounds of potash. Where the heavy 
applications were required, the mineral 
fertilizers were applied on the surface 
and plowed under. The same method 
was used for solid nitrogen materials 
such as ammonium nitrate. Anhydrous 
ammonia was applied with a special ap
plicator before plowing, during seed-bed 
preparation, or at the first cultivation.

Soil tests can be obtained at any of 
the 85 county soil testing laboratories 
under the supervision of county agents. 
Or this service may be secured by 
sending samples to the Department of 
Soils of the University of Missouri.

Pure Plant Foods

W H EN  you buy a hundred-pound 
bag of fertilizer you may get only 

30 pounds of plant food.
But don’t be alarmed. That extra 

70 pounds of carrier material are vital 
to success of your fertilizer operation.

Art Peterson, Soil Specialist at the 
University of Wisconsin, explains it this 
way. He says you throw away coffee 
grounds every time you brew up a pot. 
You have to have the grounds before 
you get the coffee flavor. The same is 
true in fertilizer. You need this extra 
carrier material to carry along the real 
plant food.

Why can’t we spread pure fertilizer? 
Peterson says pure nitrogen would be 
a gas as in air. Phosphate would be 
in the form of a yellow wax and would 
burst into flame in ordinary air. Pure 
potash looks like lead and is kept under 
oil to keep it from burning.

He does say that fertilizer makers are' 
constantly working to include more of 
the pure stuff in their product. These 
high analysis fertilizers are the best 
deal for the farmer, all things con
sidered.

For example, 60 pounds of 5-20-20 
contain as much nitrogen, phosphorus, 
and potash as 100 pounds of 3-12-12. 
With the higher concentrate a farmer 
has less weight to handle. And the 
danger of “burning” a crop is less be
cause less total salts are put on the 
ground. Finally, with the richer fer
tilizer, you’ll probably pay less for every 
pound of plant nutrients.

He says, it definitely pays to read the 
fertilizer label before you buy. Here’s 
the way an analysis reads— in a 5-20-20 
fertilizer, the 5 stands for nitrogen, the 
first 20 for phosphorus, and the last 
20 for potash.
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Fertilizers Move West . . .

( From page 23)

treatments. The chief advantage of 
spring application lies in the fact that 
one can rather accurately estimate the 
need for a nitrogen supplement accord
ing to the deficiency symptoms and 
moisture supply after the crop has 
commenced growth in spring. More
over, higher protein wheat generally 
results with the spring treatment. On 
the other hand, fertilizer may be more 
readily available on the market in fall, 
and more time for field application 
may then be available.”

Fall applications of nitrogen should 
not be placed with the seed, as the ger
mination may be reduced if the soil 
remains dry for an extended period.

During the same six years, in 18 
southeastern Nebraska experiments, the 
spring topdressing with 40 pounds 
nitrogen alone gave an average grain- 
yield increase of six bushels per acre. 
A fall application of 30 pounds P 20 5 
additional to the 40 pounds nitrogen 
in spring raised the gain to 11 bushels. 
It would not be good fertilizer prac
tice to apply phosphorus alone on 
land that is deficient in both nitrogen 
and phosphorus. Under such circum
stances both elements should be sup
plied. Likewise, phosphorus fertilizer 
applied alone to soils that are clearly 
deficient in nitrogen but not in phos
phorus tends to depress yields. In any

T a b l e  I . — E f f e c t  o f  F e r t i l i z i n g  t h e  C o r n  a n d  S m a l l  G r a i n  P l o t s  i n  V a r i o u s  
R o t a t i o n s  w i t h  4 0  P o u n d s  o f  N i t r o g e n  i n  t h e  F o r m  o f  A m m o n i u m  N i t r a t e .  
A g r o n o m y  F a r m ,  L i n c o l n ,  N e b r a s k a ,  1 9 5 1 .1

R otation
Ni

Y ield  per acre (14%  moisture)

tro
gen

added
Corn following:

B a r
leyNo. Crop sequence 2 per

acre W heat O ats Corn Sw eet
clover Av.

W heat O ats

Lbs. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu.

Unmanured rotations

2 W -C -O -C -C -B  . . 0 3 5 .7 4 0 .8 2 8 .8 35  1 1 8 .8 3 0 .9 6 9
40 6 4 .8 6 6 .2 4 3 .7 5 8 .2 2 5 .8 5 6 .2

4 W -C -O s c -S c -C -B . 0 51 7 6 9 .6 6 0 .7 2 4 .8 3 2 .8 1 1 .0
40 7 6 .4 7 8 .8 7 7 .6 31 4 51 8

M anured rotations

8 W m -C -O -C -C -B . . 0 5 3 .9 60 3 39 3 5 1 .2 3 0 .8 5 1 .6 14 9
40 7 1 .7 6 9 .0 5 4 .9 6 5 .2 3 1 .6 6 8 .9

9 W m—C—O sc—Sc—C—B 0 7 0 .0 79 4 7 4 .7 3 0 .2 49 1 1 7 .6
40 8 2 .6 8 5 .0 8 3 .8 2 8 .1 6 2 .2

1 The nitrogen was applied in the spring of 1951 to one-half of each plot.
* W =  winter wheat, C =  corn, O =  oats, B =  barley, Rc =  red clover, Sc =  sweetclover, M =  12 

tons manure per acre.
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case, 30 pounds P2O 5 have proved to 
be an adequate amount.

Topdressing of oats in spring in 
various sections of eastern Nebraska 
during four years with 40 pounds of 
nitrogen gave an average annual in
crease of 14.5 bushels per acre. Such 
an increase at $0.85 per bushel has a 
market value of $12.32. This is double 
the cost of the fertilizer at $0.15 per 
pound nitrogen content. The same 
carriers of nitrogen are suitable for 
oats as for wheat.

Phosphorus alone has failed to in
crease the yield. In occasional tests,

its application at the rate of 30 pounds 
P2O 5 per acre at time of planting has 
increased the yield where the crop was 
topdressed later with nitrogen. There' 
are evidently some P2O s deficient local
ities. Further experiments and experi
ence of farmers will doubtless estab
lish their locations.

Where oats is used as a companion 
crop for starting legumes, phosphorus 
is recommended primarily for the bene
fit of the legume. Nitrogenous ferti
lizer will help not only the small grain 
but will aid in the stand establishment 
of the legume as well.

F ig . 2 .  E ffect o f  to p d ressin g  sm ell gra in  in  sp ring  w ith 4 0  ponnds n itro gen  in  a 6 -y ea r straight 
g ra in  ro ta tio n  on th e  N ebraska A g ricu ltu ra l E xp erim en t S ta tio n  fa rm , 1 9 5 1 .  A b o ve: W in ter w heat;
le ft  no fe r t i liz e r , yield  1 8 .8  bu shels p er a c r e ;  r igh t— with fe rtiliz e r , yield 2 5 .8  bu shels per acre.
B e lo w : O a ts ; le ft— no fe r t iliz e r , y ie ld  3 0 .9  bushels p e r a c r e ;  rig h t— w ith fe r tiliz e r , yield 5 6 .2

bushels p er acre#
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It is considered in the western Corn 
Belt, where soil moisture deficiency is 
commonly a limiting factor of produc
tion, that a combination of crop rota
tions including forage legumes and 
grasses and the application of manure 
and commercial fertilizers as needed is 

I the most desirable and profitable way 
of growing crops.

For example, in the Experiment 
Station long-time crop rotation experi
ments at Lincoln in 1951, the effect of 
a spring application of 40 pounds of 
nitrogen, in the form of ammonium 
nitrate, was determined for comparable 
manured and non-manured legume 
and non-legume rotations of 6-year 
duration. The results can be visualized 
best by reference to Table I.

In a 6-year straight-grain rotation, 
the average yield of the three corn 
crops was increased 23.1 bushels per 
acre by the application of 40 pounds 
of nitrogen to each crop, compared 
with an increase of 16.1 bushels due 
to an application of 12 tons of manure 
on wheat in one year out of six. Forty 
pounds of nitrogen additional to • the 
manure in this rotation increased the 
corn yield 30.1 bushels per acre. Corre
sponding yield increases in winter 
wheat were 7, 12, and 12.8 bushels. 

| For oats they were 25.3, 20.7, and 
! 38 bushels.

In a 6-year sweetclover rotation in 
which the clover was grown two years 
and harvested for hay in the second 
year, the average yield of the two 
corn crops was increased 25.6 bushels 
per acre by the sweetclover alone, and 
39.6 bushels by the combination of 
sweetclover and manure. Forty pounds 
of nitrogen together with the non
manured sweetclover added 42.5 bush
els per acre (F ig . 1), whereas the com
bination of sweetclover, manure, and 
nitrogen in the rotation added 48.7 
bushels. Corresponding yield increases 
in wheat (F ig . 2) were 6.0, 11.4, 12.6, 
and 9.3 bushels. The addition of 
nitrogenous fertilizer to a manured 
sweetclover rotation proved excessive 
for wheat to which the manure also 
was applied. For oats (F ig . 2) the 
respective increases were 1.9, 18.2, 20.9, 
and 31.3 bushels. It is quite a jump 
from 31 to 62 bushels of oats. No 
study was made of the effects of nitro
gen on barley in this rotation.

W ith such crop responses as herein 
presented in a state that has only re
cently become fertilizer conscious, it 
is possible to understand the 4,211% 
increase in the fertilizer consumption in 
Nebraska in 1951 as compared with 
1941, as reported by The National 
Fertilizer Association.

Trefoil Is Different . . .
(From page 16)

the whole remixed. After setting a 
while most of the stickiness disappears 
and the rest can be taken care of by 
adding some pulverized superphos
phate, lime, corn starch, corn meal, or 
chicken feed.

Early Planting.

Trefoil is a slow starter. Therefore, 
the earlier it is planted in the spring, 
the longer growing season it will have. 
The longer the growing season, the 
better the chances of developing a large

root system so that it can withstand 
the first-year hazard of winter heaving. 
This problem of heaving is especially 
severe on the heavier clay soils to which 
trefoil is so well adapted.

In many cases, planting trefoil on 
frozen ground in the spring has been 
very successful. In this case the land 
should be fall-fitted and the grass 
planted at that time or it can be seeded 
on frozen ground at the same time as 
the trefoil.



44 B e t t e r  C r o ps  W it h  P l a n t  F ood

Conventional spring plantings are 
probably more certain than “frost plant
ings.” A well-prepared seedbed is es
sential and it should be cultipacked 
before seeding, to provide a firm seed
bed. Seed should not be planted deeper 
than inch. After seeding the land 
should be cultipacked once more.

M inimum C om petition .

Next to inadequate inoculation, over
crowding of trefoil has been responsible 
for more seeding failures than any other 
single factor. There are several steps 
that can be taken to overcome this:

1. Don’t seed alfalfa, ladino, or red 
clover with trefoil. They are more 
rapid growers and so crowd it badly.

2. If you must use oats as a com
panion crop with trefoil, cut the plant
ing rate down as low as possible and 
never over one bushel per acre.

3. Never let the oats go for grain but 
instead graze them off just as early as 
possible. They should be grazed when 
they are from 6 to 8 inches high. Re

graze if they come back or graze and 
clip as often as necessary to control 
weeds.

4. A much more satisfactory method 
of reducing competition is to plant no 
companion (nurse) crop at all. This 
means a little extra work in controlling 
weeds but is well worth the labon 
Frequent clipping to control weeds 
opens up the stand and gives trefoil a 
chance to send out extra shoots from 
the crown, each with its many leaves. 
Otherwise it must depend upon one 
shoot with a few leaves trying to work 
its way up through a jungle of rapidly 
growing oats or weeds. Trefoil manu
factures its food in its leaves as do all 
plants. Therefore, frequent clipping 
the first year really acts as a fertilizer 
in that it permits trefoil to produce 
many more branches and leaves, thus 
greatly increasing its food-manufactur
ing ability. Rather close and frequent 
clipping usually sets the weeds back and 
does more damage to them than to the 
young trefoil.

Mare Cotton on Less Land . . .

( From page 12)

of Mississippi can average per acre. 
The first secret to the high yields pro
duced by the five-acre contestants was 
that land was selected that had a capa
city to use large quantities of fer
tilizers and were well adapted for the 
production of high yields of cotton. 
Then the insects and other pests were 
controlled completely. The local 
weather conditions during the growing 
season were, of course, important. The 
five-acre contest is on again in 1953 
and we shall wait patiently to find out 
what the yields will be this fall.

The average yield of cotton by all 
the farmers in Mississippi as well as 
in other states should and will be in
creased in the future. The Extension

Service in Mississippi has a goal of try
ing to get the farmers to produce a 
bale of cotton on every acre planted. 
Several farmers established this rule 
several years ago and have been living 
up to it. This is not an unreasonable 
goal and can be accomplished if the 
farmers will practice good land selec
tion, control the harmful insects, and 
apply nitrogen, phosphorus, potash, and 
lime as needed by the soils. By using 
the research information available, 
farmers can produce a bale or more on 
every acre planted, which will mean 
that approximately as much cotton as is 
now being harvested can be produced 
on much less acreage.

It is recognized that this would not 
help the cotton market situation, but



Fig . 7 .  L and  th a t is to o  wet fo r  p ro fita b le  co tto n  p ro d u ction  is well su ited  fo r  th e  p ro d u ction  
o f  p astu res and liv esto ck  p ro d u cts. (C o u rtesy  D r. O , T . O sg o o d .)

more land would be made available for 
other uses. These acres could be 
used for the production of pastures and 
livestock, forage and seed crops which 
are needed over the Southland. This is 
not doing away with cotton but merely 
putting cotton and the other important

crops in their respective places, and 
recognizing the ability of soil condi
tions to produce and to use fertilizers. 
These are fundamentals of wise land 
use which have helped people to realize 
the opportunities available in agricul
ture in the South.

Grassland Farming . . .

( From page 2 0 )

cases perennials growing with annuals 
part of the year. Research is available 
so farmers can manage every grass and 
clover or any combination right if they 
will make a plan to use the research. 
Southern pasture management is done 
on a seasonal basis because certain 
grasses and clovers grow better during 
one season than they do during another. 
Spring pastures are usually better than 
those of any other season of the year 
and there is more grazing available 
then than at any other time. Many 
times the management given the spring 
pasture determines what kind of sum

mer and fall pastures will be on that 
land.

Fescue and Clovers

Fescue and white clover are a com
bination widely used in the South for 
spring grazing and must have specific 
management to keep a 50-50 mixture 
of grass and clover. Even though 
clovers gather nitrogen and just about 
furnish enough nitrogen for the 
grasses that grow with them, it will 
pay on most pastures to topdress fescue 
with 30 or 40 pounds of nitrogen 
March 1 so that it can compete with 
the fast-growing clover. Both white
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5 .  T h is  m odern field  ch o p p er is h arvestin g  a crop  fo r  grass silage*

clover and fescue are perennials and 
if one gets the upper hand, the mixture 
is unbalanced.

Heavy grazing should be practiced 
on the fast-growing clovers during the 
spring months so the fescue won’t be 
choked out. About the only way to 
keep fescue in the clover during the 
fast clover-growing period is with 
extra nitrogen. In most sections, graz
ing should be limited in June and the 
fescue given a complete rest during 
July, August, and September unless a 
lot of extra rain comes and causes 
growth that can be grazed off without 
staying on the fescue long periods of 
time.

Sixty pounds of nitrogen should be 
applied on the fescue for fall growth 
in October and it will be better to wait 
until the Bermuda and Dallis growth 
are about over before the nitrogen is 
applied. Otherwise, they will come out 
quickly and tend to choke out the 
fescue.

In the fall it is good practice to apply 
the annual needs in minerals as a top- 
dressing to fescue and ladino. This can 
be done by applying 600 to 800 pounds 
of 0-14-14, or 800 pounds of a mixture 
such as 6-8-8 or 8-8-8, or any mixture

that is well balanced with phosphorus 
and potash. If mixed fertilizer is used, 
add enough nitrogen to make the total ! 
nitrogen application 60 pounds. Many 
states apply 1,000 pounds of 3-12-12 j 
each year as topdressing and extra j 
nitrogen.

Fescue will use about 1 pound of ■ 
nitrogen per day per acre during the 
fall growing season. In November or 
December, if the weather is good and 
grazing is needed, it will pay to apply 
30 to 40 pounds more nitrogen. The 
fescue can be used during the winter 
months for grazing and in the spring ' 
fescue and clover will be back in a 
50-50 combination.

Fescue and white clover will give 
approximately 200 days of grazing be
ginning in November and ending in 
June. Fescue should never be grazed 
shorter than 3 to 4 inches as serious 
overgrazing will kill it out. Newly 
planted fescue should be allowed to 
grow to a height of 6 inches before 
it is grazed the first fall or spring and- I 
then not grazed continuously, the first 
year to give it a chance to come 
back each time following grazing until 
it gets well established. If, for some 
reason, there is a poor stand of fescue
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F ig . 6 .  E xcess  p astu re  ca n  b e  stack ed  and used fo r  w inter feed .

and clover the first fall and replanting 
is needed, do not replant in the spring. 
Sow 15 pounds of Kobe or Korean 
lespedeza on the thin stand March 1, 
graze this during the summer, and re
plant the fescue and ladino in Septem
ber or October. On well-established 
fescue and ladino 1 animal per acre 
during the winter period and 2 to 3 
animals during March, April, May, and 
part of June make a good stocking rate.

Ryegrass and Crim son

Ryegrass and crimson make an ideal 
annual spring grazing combination. 
This combination should be fertilized 
with minerals in the fall using the fol
lowing rates: 300 pounds superphos
phate, 100 pounds muriate of potash, 
and 60 pounds nitrogen. Mixed fer
tilizer can be used, 500 to 600 pounds 
of 6-8-8 or 5-10-5 or 500 pounds of 
0-14-14 per acre. Heavy grazing should 
be practiced on this combination dur
ing March, April, and May and the 
land can either be planted to a tempo
rary crop such as Sudan or millet, or 
planted to cane for silage and put back 
into ryegrass-crimson again that fall. 
Some farmers like to fallow the area 
following annuals so early planting can

be done that fall. A ryegrass and crim
son combination should have 2 to 3 
cows per acre during the early spring 
months until the plants start seeding 
out.

D allis and W hite C lover

Dallis and white clover are a favorite 
combination in the South, the white 
clover being grazed off in the spring 
months and the Dallis in the summer 
and fall. Since this is a long-growing 
perennial combination, it will take 
about the following application of fer
tilizer to get it established: 500 pounds 
superphosphate, 150 pounds muriate of 
potash, and 32 pounds nitrogen. To 
keep Dallis and white clover good, ap
ply the following fertilizer each year: 
300 pounds superphosphate, 100 pounds 
muriate of potash, and 32 pounds nitro
gen in the fall, or use 500 or 600 pounds 
of a mixture such as 0-14-14 plus nitro
gen in June and late August.

Dallis grass will not stand overgraz
ing. In the spring the clover should 
be grazed heavily, but it will be better 
to graze heavily an area for a two-week 
period and give it a rest of two weeks, 
then the Dallis won’t be grazed out. 
Dallis can be handled in one of two
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ways in the summer. Either give 
enough area per cow so it will not be 
overgrazed, or divide the pasture and 
graze one area two weeks and change 
over to the other side for two weeks 
and so on back and forth every two 
weeks. Clip once each month or six 
weeks.

Dallis grass and white clover will 
give grazing from March to frost and 
the good pasture producer who has 
enough area to cut part of his winter 
hay for beef cattle out of the pasture 
in the summer will be practicing good 
pasture management. In June clip to 
get off all the weeds and tough grass 
and the next clipping, which will be in 
August, rake and bale or stack for win
ter feed.

It will have to be remembered that 
if Dallis is allowed to grow up high in 
the fall and not grazed down, white 
clover has a hard time getting through 
during the fall. These areas should be 
grazed down in September and Oc
tober. If the area in Dallis is limited, 
a field joining the pasture can be 
planted in Sudan or millet and the 
cows grazed there a few hours each day 
to help out the Dallis pasture.

D allis and Lespedeza

Another of the outstanding pasture 
combinations in the South is Dallis- 
lespedeza. This furnishes good pas
tures from April until frost, provided 
it is not overgrazed. As with the 
others, it needs an application of fer
tilizer each year and the following is 
recommended: 500 to 600 pounds of 
0-14-14 or 300 pounds superphosphate 
and 100 pounds muriate of potash every 
fall.

It is not a good idea to mix Dallis, 
white clover, and lespedeza in the same 
pasture, as the white clover will choke 
out the lespedeza. It will be better 
to have two areas— one of Dallis-white 
clover and one of Dallis-lespedeza.

In establishing Dallis and lespedeza 
the first time, prepare a seedbed, apply 
the fertilizer, drill or harrow the Dallis 
in, cultipack, and sow the lespedeza on

top of the ground in March. This 
area should not be grazed until the 
Dallis gets well established, which will 
be when it seeds out the first time. 
This can be handled in one of two 
ways: A good cutting of hay from the 
first growth, or livestock can be turned 
in to graze it off. Never graze Dallis 
until it gets well established and never 
overgraze it.

Oats, W heat, Barley

Oats, wheat, and barley are seldom 
grazed in the spring except where hogs 
graze off the grain. These cereals are 
outstanding grazing crops for fall and 
early winter. If they are not planted 
with a legume or clover, they can be 
interplanted with lespedeza in March, 
grain cut from the cereal, and either 
hay or grazing gotten during the sum
mer from the lespedeza, and then oats 
or other cereals planted that fall. This 
is usually on cultivated land.

Another practice which is gaining 
popularity in the South is to seed oats 
in pasture sods such as Dallis and Ber
muda in October and graze this off in 
the spring along with other pasture 
grasses and clovers. It gives a firm 
place for the cows to graze in the win
ter and if the proper amount of ferti
lizer is used, it will give good growth 
in the sod and not too much damage 
will be done if not seriously over- 
grazed. Drill at time of planting 600 
pounds of 6-8-8 or similar mixture and 
topdress later with 30 pounds more 
nitrogen.

Sericea lespedeza which has been 
planted and become established is be
ing interplanted with crimson for 
spring grazing "and it has been found 
that it is better to graze the crimson 
off rather than try to harvest seed from 
it in the sericea. Crimson left for seed 
in the sericea chokes it out, while graz
ing helps the sericea come on out in 
the spring.

Bermuda Grass

Coastal Bermuda is becoming popu
lar in the South, and management plus
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the right amount of fertilizer is im
portant. Coastal Bermuda is a good 
dry-weather, sandy and clay soil plant. 
It can be used with clovers or alone.

A topdressing of mixed fertilizer 
such as 6-6-12 or 10-10-20 along with 
extra nitrogen is the secret of good 
growth. For grazing, Bermuda can 
use up to 200 pounds of nitrogen dur
ing a growing season. It is a little 
different from most grasses in that it 
uses 2 pounds of K aO to every 1 pound 
of P2O 5. Coastal Bermuda uses plant 
food from the beginning of the grow
ing season to the end— especially nitro
gen.

Kudzu

Kudzu is a good summer grazing 
crop and can be grown on land too 
rough to grow row crops or even pas
ture crops. Kudzu will take care of 
gullies, stumps, and bushes. Grazing 
should be done during July, August, 
and September, but never heavily 
enough to stop all growth. It will pay 
to let the livestock in a few hours each 
day or put only enough in to graze 
down but not too close. One cow per 
acre all during the summer period or 
2 or 3 cows per acre for two hours 
per day make a good grazing load.

V olunteer Plants

There are many thousands of acres 
of pastures in the South that will never 
be plowed or prepared for a seedbed. 
There is a way to improve this land 
without going into the complete pas
ture program. These areas are often 
growing volunteering pasture plants. 
The management practices that will 
pay big dividends are fertilizing and 
mowing. *

It will pay to lime these areas if they 
need liming. A soil test will show the 
lime needs. Lime for a pH of 6.0 to
6.5. Fertilizers put out will do better 
if lime is used.

For easy application, use 600 pounds 
of 0-14-14 on pasture areas not to be 
seeded. Many states use a mixture such 
as 3-12-12 or 4-12-12. A thousand

pounds per acre of this mixture will 
bring out the old pastures. Without 
seeding, the plants will be the volun
teering ones such as Dallis, Bermuda, 
lespedeza, hop clover, and some white 
clover on the low places. Topdressing 
this fertilizer is a good practice if no 
seeding is to be done or erosion won’t 
take off too much of the topdressed 
fertilizer.

Sometimes it takes good manage
ment to keep sods from getting so high 
that clovers such as white and crimson 
cannot come back in the fall. If heavy 
sods are left on the land, clovers will 
germinate and get choked out.

Summary

Many farmers look upon money put 
into mowing machines, clippers, spray
ing machines, silage cutters, and haying 
equipment as a cost on their pasture 
program. They should look upon it 
as an investment. When farmers make 
a business out of growing grass, they 
naturally want to invest all the money 
in it that will make a good return. 
They should study every way and place 
where more money invested will in
crease the return.

Fig;. 7 . A newly developed m achine tlaat sows 
sm all g ra in  and seed* clov er in estab lish ed  sods.
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One of the most important parts of 
the pasture management program is 
re-fertilizing the pasture after it is put 
in. Oftentimes farmers feel that by 
using the amount of fertilizer necessary 
to establish a pasture, it will be several 
years before any more fertilizer is 
needed. But it has been found that the 
best way to keep a good pasture good 
is an annual application of a balanced 
fertilizer. If too much of one plant 
food element is applied on the pasture 
and another left off, the grass and 
clover get out of balance.

The following must be remembered 
about pasture management:

1. No pasture will produce the most 
without proper management.

2. Overgrazing will generally re
duce the grasses and increase the 
clover.

3. Undergrazing will generally re
duce clover and increase grasses.

4. Proper management practices will 
maintain a balance of about 50%  
grass and 50%  clover.

5. Hay, silage, and winter grazing 
should be provided so that the 
permanent pastures will not be 
overgrazed during late fall, win
ter, and early spring.

6 . Ladino clover mixtures should go 
into the winter with 6 to 8 inches 
of growth. Let them grow to 6 
to 8 inches in the spring before 
grazing.

7. If clover has thinned out or grass 
is taking over, grazing should start 
early in the spring. Do not let 
the grass get over 3 or 4 inches 
high at any time. Clip to give the 
clover a chance to grow.

8 . If the grass is thinning out, let 
pastures grow to 12 to 15 inches 
tall in the spring before grazing. 
Better still, let the grass reach the 
stage for hay or silage and cut it 
for that purpose.

9. Let a good growth of grass ac
cumulate in August and Septem
ber, the critical time for grasses. 
Overgrazing at this time will in
jure the stand.

10. Fertilizer topdressed in spring or 
early fall will help increase grasses.

11. If clover is thinning out, keep 
grasses grazed or clipped reason
ably close at all times. Unless the 
plant food is maintained by fre
quent topdressings, the grasses 
will use the available potash and 
cause the clover plants to thin out 
from potash starvation. Grasses 
use a lot of potash.

12. Rotational grazing is best for la
dino clover mixtures.

13. Tall bunches of ungrazed grass 
should be clipped immediately 
after removing cattle from pasture, 
or 2 or 3 days before. Harrowing 
to scatter droppings is also a good 
practice.

Science . . .

( From page 5)

It is our job to burn away the bar
riers that exist between the laboratory 
and the field. This requires a torch 
heated to the white heat of resolution. 
Sometimes the scientist himself makes 
the task no easy one.

When he says Agropyron Repens, I 
mean quackgrass. When he claims it 
is M edicago Sativa, I insist it is just 
alfalfa. When I sketch a butterfly, he

points out my errors in dimensions and 
calls it one of the Lepidoptera. When 
I rhapsodize on my primrose by the 
river’s brim, he scans his catalog and 
remarks, “A case of Primula Vulga
ris." He measures the cadences of the 
Ranis Catesbiana, but I only hear the 
croaking of the bullfrog. He wants 
strict adherence to precedent and a



May 1953 51

multitude of Latinized family tradi
tions, while my aim is to live and move 
and have my being. He wants to 
stand or fall by the grace of past bib
liographies and the hope of future li
braries. My task is to make hay while 
the sun shines and get into the shade 
as soon as possible. Outwardly, a 
union of purpose between us seems like 
running Al. Smith and Bill MacAdoo 
on the same ticket. Like the poles, we 
are far apart, but the future of the 
whole world, after all, lies between us.

Whenever I see that famous picture, 
“The Man W ith the Hoe,” showing a 
creature bound down by sodden igno
rance and incessant toil, my mind at 
once visions the Labor Unions and the 
shorter hours of this present age by 
way of alleviating contrast. From this 
I at once grasp the truth that Labor 
Unions have been able to demand 
shorter hours and better working con
ditions largely because of what Science 
has manifested and the world has 
utilized.

Labor is productive and happy only 
as it is guided by trained intelligence. 
The trained intelligence of scientific 
forces has endowed mankind with his 
marvelous control of stupendous pow
ers and facilities.

It has opened new stores of raw 
wealth, has synthesized thousands of 
new compounds, supplied the working 
data to build complex machines and 
-revolutionary processes to emancipate 
those who toil and give them more 
welfare with less hardship and more 
leisure. In the industrial laboratory it 
has perfected tools of precision and has 
provided “thinking apparatus” which 
we have learned to call “robots.”

In the realm of pain prevention and 
the lengthening of life, science has 
taken equally wonderful strides. It 
has mitigated the horrors of surgery 
and removed much dread from disease

by the blessings of anesthesia, antisep
sis, anti-toxin, insulin, thyroxin, and 
adrenalin; and its noble fight against 
yellow fever, tetanus, diphtheria, ty
phoid, and tuberculosis has made our 
world ten thousand times more liv
able and lovely.

AT  one time man measured his 
wonders and his world’s greatest 

marvels by their size or by the gran
deur of the dynasty that built them by 
the blood and sweat of slaves. Those 
things included the pyramids, the 
hanging gardens of Babylon, and the 
Colossus of Rhodes, the Great Wall of 
China, and the Columns of Karnak.

In our happy days we seek our mar
vels through the eye-piece of the mi
croscope, and the molecule, the atom, 
and the electron appear as mightier 
and more dominating elements than 
tons of brick and mortar heaved into 
place by dull despair under the lash of 
despotism.

It is true that we train the soldier 
and fashion larger cannon, but the sci
ence of war-prevention is looming up 
on the world’s horizon, hand in hand 
with the final cure for cancer and the 
elimination of narrow prejudice. Mark 
me, it will be the scientist who plays 
the stellar role in that drama, and not 
the politician.

Impatience is in me at this moment 
when I contemplate the negative part 
played by science in assuming leader
ship on public questions. Science has 
knowledge without power, and politics 
has power without knowledge.

Timidity, academic prudence, diffi
dence, or whatever you may call it, 
seems to bar the average scientist from 
active participation in anything closely 
approaching political economy. Clois
tered amid the test tubes that re
generate and revitalize the world, se
questered in the classroom with callow
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i n c r e a s e
C R O P  P R O D U C T I O N

■ ■ 9

SOIL 
TESTING

T H E  C O M P L E T E  S IM P L E X  S O IL  
T E S T  O U T F IT

•  Practical for use In any locality— re
quires no waiting— allows for frequent, yearly 
tests. Contains a ll the solutions and appa
ratus necessary for 100 to 300 soil tests for 
each of 15 important soil ehemicals Including 
trace elements, plus tissue tests for Nitrates, 
Phosphorus and Potassium. $49.50

•  Other commercial Sim plex So il Test 
Outfits include:
T H E  JU N IO R  S IM P L E X  S O IL  T E S T

O U T F IT  ................................................. $33.50
T H E  FA R M  S IM P L E X  S O IL  T E S T  

O U T F IT  ................................................. $25.50
•  Solution replacements available for all 

commercial Sim plex So il Test Outfits.
i4/7 outfits shipped via  R a ilw ay E x 
press F .O .B . Norw alk, Ohio.

W rite for descriptive literature.

THE EDWARDS LABORATORY
P. O. Box 318-T N O R W A LK . O H IO

youth, he is the very embodiment of 
both liberalism and conservatism. The 
pedagogue draws into his shell and lets 
the demagogue have his fretful way’ 
unchallenged. Marconi invents the 
wireless and Bill Thompson uses it to 
reach all who have radio sets at a dol
lar down and a dollar a week!

Government by gullibility and prop
aganda will never give way to govern
ment by intelligence, fact, and good 
will as long as science is satisfied to be 
serviceable only. I know the Dean of 
an agricultural experiment station who 
might have been in the national cabi
net, but he told me that he would not 
be happy in the associations and con
nections of life at Washington. He 
was afraid of possible ridicule and the 
lurking joker in the deck of democ
racy.

S CIEN CE, as I want it to be, must 
be militant. It must reach out 

and help us guide the hands of those 
to whom it entrusts the mighty pow
ers which the laboratories donate to 
the world.

Here, at this point, is the place 
where religion enters— the religion of 
a square deal, the religion of race de
velopment, the religion of the open 
mind. Here is a good place to empha
size my meaning by a quoted passage 
from a former president of The Soci
ety of Chemical Engineers, who says:

“If the heavens declare the glory of 
God, that glory is more manifest by 
telescope and spectroscope. If the 
whirling nebulae and the stars in their 
courses reveal Omnipotence, so do the 
electrons in their orbits reveal His 
Presence in universes brought into be
ing by the striking of a match. The 
laboratory may be a temple as well as 
the church. The laws of nature are 
the Will of God, and their discovery 
is a revelation as valid as that of Mount
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Sinai, and by their observance only 
can man hope to come unto himself 
and be in harmony.”

Left-untreated onion; Right—treated with MH-40

THERE are two classes of men upon 
whom light must be shed. I am 

not in a position to do the “shedding,” 
but they ought to be reformed.

One of these groups values science 
only for the mean and material bene
fits it confers. Speed, service, com
fort, and coin—these are the graduat
ing classes he uses to mete out his drib
lets of praise for science. In other 
words, science exists to magnify the 
ego.

The other class is made up of icono
clasts and atheists. They seek to prove 
that all of man’s spiritual ideals are 
table-rapping mysticisms that may be 
exploded when the arc light of science 
is turned upon the tricky medium! 
He tries to bring the faith of our 
fathers into his own chaotic state by 
references to scientific research. To 
the unguarded and the uninformed, his 
spell is hypnotic and his harangue is 
dangerous.

When I am beset with men of his 
kind I try to recall the mental picture 
I have of two mighty men of science 
in my college town. One of them is 
a chemist of international fame, who 
leads a Bible class. The other is a bi
ologist of note, who often occupies the 
pulpit. Like Alexander Pope, they 
know full well that “a little knowl
edge is a dangerous thing; drink deep, 
or taste not the Pierian spring.” They 
and others like them have been drink
ing those healing waters for many 
years, and still Nature’s Niagara rushes 
on unspent and furious. At least, 
there is plenty of it left to drown 
the doubters.

I began by offending a scientist. I 
hope that I have not ended by offend- 
ing you!

Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40%  maleic 
hydrazide and called MH-40.*

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun
dreds of potential uses for MH-40. One 
development was for the inhibition of stor
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops.

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u. s. Pat. n o . 2,614,916 

MH-40 is one more example of Naugatuck know
how at work, always striving to introduce new 
and better products to the agricultural field.

UNITED STATES--------
RUBBER COMPANY

Nau gatu c k Chemical D ivision, N a u g a tu c k , C o n n .

producers of seed protectants, fungi
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap.

J

Naugatuck nips 
storage growth in b u d !
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FREE LOAN OF EDUCATIONAL FILMS
The A m erican Potash  In stitu te  will be pleased to loan to  educational 

organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers of the fertilizer trade the m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y.

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
Califorma.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

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

Request bookings from your nearest distributor.
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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.

Reprints
2 8 -1 2 *4 5  B elter Corn (M idw est) (C ircu lar) 
F -3 -4 0  W hen Fertilizing, Consider P lant-food 

Content o f  Crops ;
S -5 -4 0  W hat is the M atter with Y our S o il?  
Y -5-43  Value & Lim itations o f  Methods o f 

Diagnosing P lant Nutrient Needs 
A -l-4 4  W hat’s in That Fertilizer B ag? 
Q Q -12-44  L eaf Analysis——A Guide to B etter 

Crops
P -3 -4 5  Balanced F ertility  in the O rchard 
Z -5-45 A lfa lfa— The A ristocrat
0 0 - 8 - 4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farm s
Z Z -11-45 First Things F irst in Soil Fertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5 -46  Learn Hunger Signs o f Crops
1-2-47 Fertilizers and Human Health 
T -4 -4 7  F ertilizer P ractices fo r  P rofitable

Tobacco
AA -5-47 T he Potassium  Content o f Farm  

Crops
'IT -1 1 -4 7  How D ifferent P lan t Nutrients In 

fluence P lant Growth 
V V -11-47 Are You Pasture Conscious? 
R -4 -4 8  Needs o f  the Corn Crop 
X -6 -48  Apnlying Fertilizers in Solution 
A A -6-48 The Chem ical Composition o f Agri

cultural Potash Salts 
G G -10-48 S tarred  Plants Show T h eir Hunger 
0 0 - 1 1 - 1 8  The Use o f Soil Sam pling Tubes 
K K -10 -49  An Approved Soybean Program  

fo r  North Carolina 
S S -1 2 -4 9  Fertilizing V egetable Crops 
F - l -5 0  A Sim plified Field Test fo r  D eter

m ining Potassium  in P lant Tissue 
K -3 -50  M etering Dry Fertilizers and Soil 

Amendments into Irrigation  Systems
0 -4 -5 0  B ird sfoot T re fo il— A Prom ising F o r

age Crop
V -5-50  Potassium Cures Cherry Curl L eaf 
X -5 -50  Fertilizers Help Make Humus 
B B -8 -5 0  Trends in Soil Management of 

Peach Orchards 
11-11-50 Tree Symptoms and L eaf Analysis 

D eterm ine Potash Needs
1-2-51 Soil Treatm ent Improves Soybeans 
K -3-51  Increasing Cotton Yields in North

Carolina
X -8-51  O rchard Fertilization  Ground and 

Foliage
B B -10 -51  Healthy P lants Must Be W ell Nour

ished
CC -10-51 Producing Sm all Grain More Effi

ciently
E E -10-51  R otation Fertilization 
G G -11-51 Fertilizer Recom m endations Based 

on Soil Tests 
11-12-51 Pasture Im provem ent W ith 10 -1 0 - 

1 0  Fertilizer 
J.T-12-51 Soil Fertility  and Pastures 
K K -12-51  Potassium  in Animal Nutrition 
A-1 -52  Research P oints the Way to Higher 

Levels o f Peanut Production

D -2-52  Boron for Forage Crops 
E -2 -52  Ladino Clover— Its M ineral R equire

ments & Chem ical Composition 
H -3-52 T he Relative M erits o f Inorganic & 

O rganic Sources o f P lant Nutrients 
L -4 -52  Efficient Use o f Fertilizer in  the 

Southern Region
0 -4 -5 2  Tom ato Production fo r  the Canning 

Industry
Q -5-52  Potassium -nitrogen Balance fo r High 

Corn Yields 
R -5 -52  Why P lants Differ in F ertilizer Need 

and M ineral Composition 
S -6 -52  B etter Potato  Yields in W estern 

Maryland
T -8 -5 2  Fertilizers Used in 1 9 5 1  by New Y ork  

Tom ato Growers 
Y -8-52  Growing B etter Turnips 
X -1 0 -5 2  The M ineral Uptake by the Sweet 

Potato
Y -1 0 -5 2  The N utrition o f  Muck Crops 
B B -1 1 -5 2  Deficiency o f Secondary and 

M icro-nutrient Elem ents in Plants 
C C -12-52 The L eaf Analysis Approach to 

Crop Nutrition 
D D -12-52 Potash Deficiency o f Reforested 

P ine and Spruce Stands in Northern 
New Y ork

E E -12 -52  Flue-cured Tobacco Fertilizers o f 
the Future.

A -l-5 3 — Phosphate and Potash Effects on 
Ladino Clover Swards 

B - l -5 3 — Commercial Fertilizer Is a Sound 
Investment

C -l-5 3 — W isconsin’s So il Bank Balances Are 
Running Low on Nitrogen and Potash 

D -l-5 3  The Relation Between Chem ical Com
position o f Herbage and Livestock 
Production

F -2 -5 3 — Grasses and Weeds— The Potash 
Robbers

G -2-53— Sixteen Years o f Soilbuilding on 
Vermont Farms

H -2-53-- The Diagnostic Approach in Corn
Fertilizer D em onstrations in Min
nesota

1-2-53— Sericea Is a Good Drought Crop 
J-3 -5 3 — Balanced Nutrition Improves W in

ter W heat Root Survival
K -3-53— Kudzu Keeps Growing During 

Droughts
L -3-53---The Benedict D em onstration Farm
M -3-53— Soil Testing in New Jersey
N -4-53---Coastal Berm uda— A Triple-threat

Grass on the Cattlem an’s Team
0 -4 -5 3 -- Some Aspects o f Fertilizer Use fo r

Potato Production and Tuber Quality
P -4 -53---Learning How to Make Profits from

Sweet Potatoes
Q -4-53---The Fertilization and Culture o f

R osa M ultiflora in Northern Indiana
R -4-53---The Sandy Soils o f Florida Need

Potash fo r Pastures

THE AMERICAN POTASH INSTITUTE 
1102  16TH  STREET, N. W . WASHINGTON 6, D. C.
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In a crowded bus a lanky Kentuckian 
sat opposite a young woman whose 
skimpy skirt kept creeping over her 
knees. She tugged at it constantly in an 
effort to maintain her modesty, but to 
no avail. At length, she looked up and 
met the gaze of the Kentuckian.

“Don’t stretch your calico, sister,” he 
drawled. “My weakness is whiskey.”

*  *  *

Following epitaph is on a headstone 
in the Medway, Mass., cemetery:

In Memory of Mr. Peter Daniels 
1688-1746 

Beneath this stone a lump of clay, 
Lies Mr. Peter Daniels,
Who too early in the month of May 
Took off his winter flannels.

*  # #

Man to friend: “Nobody can cook 
like Mabel, but they came pretty close 
to it when I was in the Army.”

*  *  *

It’s getting to the point where small
children' may have to be educated to 
realize that “damn” and “taxes” are 
two words.

*  *  #

A mother, her arms filled with gro
ceries, got on a bus with her daughter, 
age five. The little girl had the fare 
and dropped it in the fare box, then 
seemed to feel that a word of explana
tion was in order. “I’m paying the 
money,” she told the driver in a voice 
clearly audible at the back of the bus. 
“My mother is loaded.”

The young lawyer was amazed to see 
Old Dan from the back hills, standing 
on the railroad platform with his Bible 
under his arm. “Why, Uncle Dan,” 
he asked, “where on earth are you 
going?”

“Done read about them places down 
in Nashville,” the old man chuckled. 
“Dancing girls, fiddlers, and bright 
lights—I’m agoin’ to see for myself.”

“But why the Bible?” asked the 
puzzled lawyer.

“Well, if it’s as good as I’m a 
hearin’,” Old Dan replied, “I’m a-aimin’ 
to stay until Sunday.”

*  *  *

Golf is a game in which a ball 1/4
inches in diameter is placed on a ball
8,000 miles in diameter. The idea is to 
hit the smaller ball.

*  *  #

On a trip to town, the small girl 
took her new dog into a grocery store.

Grocer—“My, that’s a fine dog you 
have there, Janie. If she has puppies, 
will you save one for me?”

Janie—“I’d love to, but Lassie won’t 
have any puppies. She’s already had 
her tonsils out.”

*  *  *

“I can’t marry you,” said the justice 
of the peace. “If this girl is only 
seventeen, you will have to have her 
father’s consent.”

“Consent!” yelled the groom-to-be. 
“Say, who do you think this old guy 
with the rifle is, Daniel Boone?”
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M/anfa Greater Alfalfa Yield

Yes, Boron means bigger crops of bet
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use F e r t i l i z e r  B o r a t e —  
h ig h  g r a d e  . . . it’s the low-cost fer
tilizer borax, rich in Boron. (Contains 
approximately 121% borax equivalent).

F e r t i l i z e r  B o r a t e — h ig h  g r a d e ,  is an 
ore concentrate developed especially 
for fertilizer use. Because its water con

tent is held to about 24% (5 mols) 
this material saves you money in costs 
of transportation, storage, handling, 
etc. Only 83 lbs of F e r t i l i z e r  B o r a t e  
h ig h  g r a d e  is required for each 100 
lbs. borax guaranteed in formulated 
mixtures. Available in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . .  a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations.

Write today for literature and quotations on 
Fertilizer Borate— The Low-Cost Fertilizer Borax

AGRICU LTU RAL O FFICES

• P. O. Box 229  
East Alton, Illinois

* 1st National Bank Bldg. 
Auburn, A labam a

«M NVM CrUlfll OF FAMOUS **>0 « U if f I AM PACKAGE MOOVCfl

PACIFIC COAST BORAX CO.
D I V I S I O N  OF  S O H A X  C O N S O L I D A T E D .  L I M I T E D

100 PARK AVINUI J J t S  LUMBER STRUT ABO SMATTO PLACE 
NEW YORK 17, N.T. CHICAGO U , ILLINOIS LOS ANOBLEE S, CALIF.

Borated Fertilizers pay
3 ways on Alfalfa

1. EXTRA YIELDS 2. BETTER Q U ALITY  

3. LONGER LIFE STANDS
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T R O N A -E S T O N  
C H E M IC A L S  IN C LU D E :

T R O N A f  B R A N D  
Lithium  C h em icals  
M uriate o f Potash (chem ical 
and  a g ricu ltu ra l grad es)  
Sulph ate  o f Potash  
Potassium  Pentaborate  
S a lt C a k e
Desiccated Sodium  Sulphate  
S o d a  Ash
Sodium  Pentaborate  

TH R EE E LE P H A N T  B R A N D *

New Light
B o rax, Technical (coarse and  
fine gran ular-po w d ere d)
Boric A cid ,Technical and U.S.P. 
PYRO BOR* D ehydrated  
B o rax, Technical (coarse and  
fine gran u lar)
Pentahydrate B orax (refined) 
TR O N A B O R * Pentahydrate  
B orax (crude)

ES T O N  B RA N D  
A LK R O N *  (parathion  
form ulations)
BROM OFUM E* (so il 
fum igants)
ESTO M ITE* (residual type  
m iticide)
E STO N A T E*  (D D T dust 
concentrates and  
e m ulsifiab le  solutions) 
ES TO N O X *  (toxaphene  
form ulations)
O rg a n ic  brom ides  
TETR O N * (Tetraethyl 
pyrophosphate form ulations) 
T U M B lE A F f (defo liants) 
TU M B LE-W EED f (herbicides) 
*T rad e  M ark R eg istered  
f  T rade M ark Am erican  
Potash & C hem ical Corp.

ON OLD SUBJECTS...
Agriculture and Industry are as old as 
written history; old subjects, it is true, but 
through the years chemistry has altered 
established formulas and radica Hy 
changed the accepted methods of both.

American Potash & Chemical Corpora
tion has, since its earliest beginnings, sup
plied basic chemicals for both industry 
and agriculture. It now adds to these the 
Eston brand of fumigants, insecticides, 
herbicides, defoliants and refrigerants. 
Thus American Potash broadens its line 
of agricultural and industrial chemicals. 
It will continue to do so as other Trona, 
Three Elephant, and Eston brand products 
follow to meet customer requirements and 
market demands.

Keep an eye on American Potash.

P R O V E D  C H E M I C A L S  
A N D  A G R I C U L T U R E

F O R  I N D U S T R Y

American Potash & Chemical Corporation
Offices • 3030 West Sixth Street, Los Angeles 54, Calif., 122 East 42nd St., New York 17, N.Y. 

• E S T O N  C H E M I C A L S  D I V I S I O N ,  3100 East 26th Street, Los Angeles 23, Calif.

Plants • Trona and Los Angeles, California
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We must wnuke

Adjustments
J L

"IIU M A N S  are such devotees of routine and customary surroundings 
and influences that I often smile at the fear we hear expressed 

by politicians to the effect that we must constantly be alert lest we 
lose our independent self-reliance and command of the situation in 
general, and thereby gradually be completely “regimented.” I hold 
that we like more or less regimentation and enjoy having someone 
tell us what to do and when, especially if it is something we gain 
comfort or advantage from performing, experiencing, or using. Mak
ing painful or awkward adjustments when a sudden break disrupts 
the even tenor of one’s compliance with a form of regimentation or 
routine that has grown deep in the pattern of our behavior is, I believe, 
a harder experience to fathom and control than to surrender to that 
stuffed bogy we have learned to call “regimentation.”

Begin with infancy and carry it on Even the toddler has to meet and 
through all of life’s incidents and you make adjustments. He’s bound to get 
may also find that adjustments accepted into trouble or stir up a delayed chain 
and adopted frankly and firmly are not reaction among his brothers and sis-
only vitally necessary to maintain men- ters and his pa and ma if he insists on

‘tal poise and kindly outlooks to the regimenting the family to satisfy his 
world, but to Save us and our associates every whim and soothe his grouches,
and relatives from a chaotic state. It’s true that sometimes such a prodigy

3
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gets his way for awhile and rules the 
roost—if he has been sick or badly 
mauled. But normally the kid with an 
ogre’s disposition and a Soviet urge for 
despotism sooner or later finds that he is 
merely an addition to the family and 
not the center of the whole domestic 
shebang.

I DARE say that the kid raised by 
himself by doting parents is able to 

postpone some of the necessary social 
adjustments for a few years longer than 
the brood of youngsters in a crowded 
household where children are prized 
but not idolized. But later he’s bound 
to shed his apron-string ties and do 
some mingling with juveniles who are 
out to regiment and adjust all their 
companions who never enjoyed the 
benefits of being made a conformist co
operatively. If he puts up some foolish 
resistance to the process which is intro
duced to him as a sign that he must ac
cept the thorns as well as the sugar in a 
democratic community, he is apt to get 
the grand goodbye or a swift kick in 
the region of the os inominatum. 
Either the silent scorn and ostracism 
of his fellow fledglings or the force and 
feeling engendered by a resort to 
whilom violence will soon make him 
adjust his nature and behavior to the 
somewhat set pattern of a standardized 
but workable kind which we so seldom 
regard as “regimentation.”

As he gathers stature, pimples, and 
puberty, the gauche youth never puts 
up as stiff a fight to maintain his own 
personal dictates and whims as he tried 
to in the post-diaper period. I have 
hardly ever seen and have never myself 
been accused of rebellion against the 
mores that are the sign manual and 
ruling code of the high school body. 
Maybe in some unguarded and retro
spective moment an individual belong
ing to that elite clan of budding col- 
legiates may imagine he is in revolt, 
and picture himself as a free-thinker 
and a courageous radical.

But his kind are few indeed. If 
the pack adopts funny hats or wears 
outrageous patched cover-alls or lets

their hair grow long and mussy, or 
pokes fun at some stodgy but patient 
teacher, all of them at once become 
regimented and driven headlong into 
the same adjustment. It’s the lonely 
one who shrinks from the popular 
thing, who cannot ease his mind and 
manners through becoming adjusted. 
Often he never does get adjusted, much 
to his own sorrow and the pity of his 
generation. Perhaps if he had been a 
regular leader and a sticker, his will 
and not theirs might have prevailed. 
And even then, adjustments would be 
necessary for those who chose to follow 
him. Every time you change your 
mind and take a new tack, adjustments 
are in order, whichever way.

Modern medicine and surgery have 
rescued countless men and women from 
premature death, and there has been a 
sharp reduction in the mortality rates. 
Yet departing widely from the humane 
and sympathetic doctrine for healers 
that the patron saint Hippocrates up
held, there has arisen for most of us a 
form of regimentation to which nearly 
everyone must become adjusted when 
seeking medical aid.

THE traditional ways of healing nave 
considerably changed—from simple, 

and intimate relationships to this kind 
of a situation, spoken of by the well- 
known Dr. Herbert A. Ratner in an 
essay on the present routine that pa
tients undergo: “Modern man goes 
through life fearing death, and fearing 
death, expends his health in hypochon
driacal distress; who becomes a vitamin- 
taking, antiacid-consuming, barbiturate- 
sedated, aspirin-alleviated, weed-habit
uated, alcohol-inebriated, benzedrine- 
stimulated, surgically despoiled animal. 
Nature’s highest product becomes a 
fatigued,- peptic-ulcerated, depressed, 
sleepless, headachy, nicotinized, over- 
stimulated, neurotic, tonsilless creature.”

Far too frequently a hospital patient 
and those who stand by his bedside are 
merely a number in a ward, subject to 
whims and experiments under a system 
that grants little choice to the sick one 
and administers an appalling array of
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nostrums and injections which, if given 
to a well and hearty person, would lay 
him low. Despite the good that comes 
from science and safety following 
proper use of the antibiotics and other 
newer drugs, no one can deny that this 
is a field where free choice and inde
pendence give way to rigid technical 
procedures. He who tries to question 
and find out what and why is met with 
a solemn shake of the head and a fur
ther arbitrary dose of mysterious pills 
and potions. Yet we boast of our 
threatened freedom of action and deci

sion instead of acknowledging that 
modern life habits and customs have 
virtually denied those inherent privi
leges to most of us before the politicians 
entered the picture.

When a fellow finds himself obliged 
to leave home for a job in a strange 
new environment, he surely needs to 
call upon his serenity and balance to 
see him through. For now he meets 
with different rules and regulations to 
which he must try to conform without 
losing self-respect or ambition. All old 
moorings and reliable landmarks he 
grew to like in his youth have given 
place to unfamiliar, and to him, untried 
courses and goals.

He can’t be stiff and cool toward his 
new bosses and associates, even when 
his nature is to be shy and reserved. 
He can’t get fresh and crude in his 
humor and behavior while trying hard 
to appear to be likable and socially ac
ceptable. The work hours seem long 
and the off-hours longer still, which

spells the heaviest burden of adjust
ment for those who first begin to 
shoulder the burdens of a wage earner 
on his own.

That he makes the necessary crossing 
from the era of carefree youth to the 
job-holding time under some system of 
compulsion is something he may not 
clearly see. But it’s there in a multi
tude of ways that he is penalized for 
overlooking or ignoring. Like a style 
manual for the editor and printer or a 
fashion design for the society dame, the 
customs and traditions of his shop or 
office become a virtual dictator. Often 
the details thus insisted upon are such 
as to broaden and invigorate his work 
and improve his mentality and skills. 
Just as often they may be a ruthless 
weight on those youthful ideals and 
goals of “high emprise” with which be
ginners start to pull an oar in the hectic 
regatta of commercial competition. Ag
riculture is about the only craft where 
recruits see little of this condition of 
employment—but there, too, one makes 
adjustments to reach the market right 
and fend off foreclosure.

FOR agriculture and farm life, the 
adjustments spoken of here are ex

perienced in an entirely different set
ting than are those which are forced 
upon the urban earner and provider. 
Making adjustments has been a cus
tomary, albeit a painful necessity, to 
those who have spent most of their 
lives at farming in our old valley. This 
has been true from the raw and trouble
some times of original settlement, when 
those who cast their lot with the hus
bandmen along the valley were always 
faced with all kinds of obstacles and 
hurdles to challenge and perplex them.

Floods came tearing down the usu
ally peaceful river and wrecked farms 
and homes into which had gone numer
ous fond daydreams and many labors, 
prayerful hopes and anxious planning. 
Surely this was a bitter dose to swallow, 
taking a strong community to accept 
and overcome. But finally the reme
dies were forthcoming and resolves 

( Turn to page 43)



1 /ie  Development of the

American Potash Industry
^  'W ). ^ Ju rre n tin e

Washington, D. C.

THE development of the American 
Potash Industry is a continuing 

story. Through education by Federal, 
State, and private agencies the farmer 
is learning more and more about the 
essentiality of potash in balanced ratios 
to other plant foods in the efficient and 
profitable production of agricultural 
commodities. The result is an ever- 
increasing demand and consumption 
and therefore increasing production of 
potash salts. This in turn leads to the 
development of new potash mines and 
refineries and the expansion of the old 
with improved facilities and products.

In tracing the development of the 
American potash industry, the logi
cal place to start would seem to be the 
beginning even though the story has 
often been told; and the beginning may 
be described as that point in our agri
cultural history when we first realized 
our state of utter dependence on a single 
foreign source for our supplies of potash 
salts which we had been taught to use 
and which we had learned were essen
tial in scientific crop nutrition.

The date was 1910 and the single 
source of commercial potash salts was 
Germany. There the potash industry 
had been over-expanded to the point 
where surplus production and competi
tive selling were reducing to near bank
ruptcy many of the factors except the 
lowest cost producers, with resulting 
chaos. To save the industry the Ger
man government organized a trust, 
closed down the less profitable mines, 
assigned production to the more profit
able mines and fixed the prices at which

potash salts could be sold.
This resulted in the cancellation of 

favorable contracts with the American i 
buyers, who brought their troubles to 
Washington after the good, old tradi
tional manner and were told that the 
proper solution of the problem was the 
severance of dependence .on Germany 
through the establishment of domestic 
sources of potash—if such could be 
found and developed. Subsequently 
a Congressional appropriation became 
available in 1911 for exploration in the 
United States for occurrences of min
erals, salines, brines, and seaweeds from 
which potash could be produced.

Those explorations and surveys were 
most opportune, for in 1914, with the 
outbreak of World War I, German/ 
importations were abruptly terminated 
and we were left deprived of all potash 
supplies. Thereupon, under the im
petus of a price increase from $35 to 
$500 per. ton of 50% muriate, practically 
all of the potash-bearing raw materials 
(and industrial wastes) listed as the 
result of Federal surveys were placed 
under industrial development, resulting 
in the construction of 128 production 
units, with an output of 209,000 tons 
of salts containing 54,800 tons K20  by 
1918, and a rated but unrealized ca-, 
pacity considerably in excess of that.

The critical nature of the emergency 
did not admit of technological research. 
On the contrary, potash was being ex
tracted in many instances “by main 
force and awkwardness.” As a result, 
with the reappearance of German pot
ash on the American market at a care
fully regulated descending scale of

6
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prices, the wartime domestic industry 
faded away with only three units sur
viving to recent years.

But potash research continued and 
one of the enterprises that survived the 
post-war deflation in potash interest de
veloped its processes to the competitive 
basis and became a major factor in pot
ash production—the American Potash 
and Chemical Corporation, the Ameri
can Trona Corporation of World War I. 
Since that time, beginning with the ex
traction of potassium chloride from the 
complex brines of Searles Lake, Cali
fornia, through dint of continuous and 
persistent research it has undergone de
velopment after development, added 
product after product from the raw 
material processed, to reach its present 
state of constituting one of the outstand
ing chemical achievements of this coun
try. Here is to be found phase-rule 
chemistry in its most intricate form 
applied on the plant-wide scale and 
mechanized with the greatest precision.

It was in this plant that occurred 
the first large-scale application of the 
vacuum-cooling crystallization of potas
sium chloride yielding a product of 97%

purity which established the now well- 
known “60% muriate” as the standard 
potash grade.

Prior to 1926, surveys for the search 
for potash resources had been restricted 
to what might be called surface aspects 
of the problem, outcroppings of potash 
minerals, the less pure strata of sodium 
chloride in salt mines already opened, 
and subterranean brines from salt 
springs and oil wells. No funds had 
been provided for the exploration other
wise of the Nation’s great saline de
posits with which it was well known 
from German explorations that potash 
deposits were associated. Conspicuous 
and least explored among these salt de
posits was that of the vast Permian 
Basin underlying parts of Texas, New 
Mexico, and the states to the north.

It was in this area of Texas that in 
the examination of the natural brines 
from oil-well drillings potash salts were 
found in solution. Then followed the 
discovery of fragments of crystalline 
potash minerals, indicating the occur
rence of potash segregations in the 
saline strata penetrated by the borings.

On the basis of such evidence, meager

F ig . 1 . Subsurface view of Mines o f the U. S . Potash Company, Carlsbad, New Mexico.
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Fig. 2 . Concentrating raw potash by flotation process in Potash Company o f Am erica p lant,
Carlsbad, New Mexico*

at best, a bill was introduced in the 
Congress in 1924, “Authorizing Investi
gation by the United States Geological 
Survey to Determine Location and Ex
tent of Potash Deposits in the United 
States,” which by dint of much perse
verance on the part of its proponents 
and after drastic amendments including 
the designation of the U. S. Bureau of 
Mines as a participating agency, became 
law in 1926.

Under this authorization between 
1926 and 1931, 24 core tests were 
drilled, 10 in Texas, 13 in New Mexico, 
and T in Utah. Beds of potash salts 
described as “of possible commercial 
interest” were encountered at depths of 
from 373 to 2,737 feet, varying in thick
ness from 1 ft. 6 in. to 8 ft. 10 in. and 
in potash content of from 9.12 to 13.94 
per cent K20 .

The drilling procedure made use of 
the plunger type of drill through the 
overlying rock strata until the saline 
strata were encountered, whereupon the 
diamond core drill was substituted. 
With the use of saturated saline solu- 
tinns as lubricants, complete cores of 
the saline strata were recovered and 
their content of potash minerals identi

fied and analyzed. This activity and 
the related publicity which preceded it 
alerted the oil-drillers exploring for oil 
in the Permian Basin to the possibility 
of discovering potash deposits and 
taught the technique of identifying 
such deposits if encountered.

Accordingly and concurrently the 
Snowden and McSweeney Oil Company 
exploring for oil in the neighborhood 
of Carlsbad in Eddy County of south
east New Mexico discovered a potash 
deposit as the result of the first core test 
for potash beginning April 14, 1926. 
This deposit proved of such richness and 
thickness and at a depth of only 1,000 
feet as to leave no doubt as to its en
tire commercial value—a deposit which 
with further exploration to determine 
its lateral dimensions was recognized as 
equal to the best of the European de
posits. Among the several strata of 
water-soluble potash minerals pene
trated was the bed of sylvinite (a 
natural mixture of sylvite, potassium 
chloride, and halite, sodium chloride) 
containing 21% K20 ,  which was des
tined to become the major source of 
potash for American agriculture.

In the development of a potash in
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dustry based on this deposit, the United 
States Potash Company organized by 
the aforementioned oil company was 
the first to enter this field and with 
production beginning in 1931 became 
the American pioneer in the mining 
and refining of a raw material from 
such a source. Its mine was equipped 
with the latest mechanical devices and 
its refinery in accordance with the best 
technology then developed. Thus was 
realized for the first time the dream of 
an American potash industry similar to 
that of Europe, long recognized as the 
ideal.

Then followed in the same field the 
Potash Company of America (organ
ized in 1931) with a mine thoroughly 
mechanized and a refinery built to apply 
the flotation process, the first industrial 
application of the familiar flotation 
principles to a water-soluble ore. This 
was followed in turn by the mine and 
refinery of the former, Union Potash and 
Chemical Corporation, subsequently to 
be amalgamated with the International 
Minerals and Chemical Corporation, 
again with a mechanized mine and a 
refinery employing flotation methods in 
part at least.* Including the aforemen
tioned American Potash and Chemical 
Corporation, these four companies re
mained the major factors of the Ameri
can potash industry until 1952 when 
there occurred a major expansion in 
the potash industry in the Carlsbad 
area of New Mexico.

In that year the Duval Sulphur and 
Potash Company through the agency 
of the Duval Texas Sulphur Company 
came into production with a new mine 
and refinery based on a potash deposit 
which after a thorough exploration by 
core-drilling methods was revealed as 
an important extension of the potash 
reserves of that potash-rich area.

Likewise, in the same year the South
west Potash Corporation through the

•The operations of these four potash production 
units including their processes are described in de
tail in the book. “Potash In North America” (Rein- 
hold Publishing Company, 330 West 42nd Street,

agency of the American Metal Com
pany, Limited, developed their mine 
and refinery to the production stage, 
again based on a deposit which likewise 
has been established as an important 
extension of the potash reserves of the 
Carlsbad area.

Thus, with these two new enterprises 
in production there are now five com
panies operating in that section of New 
Mexico with properties valued at some 
$80,000,000 and a crude ore production 
of 7,000,000 tons.

Intermediate in scale of production 
is the plant of Bonneville, Ltd., near 
Wendover, Utah, where the raw mate
rial is a brine found in the clay stratum 
underlying the salt crust covering the 
Bonneville Flats or Salduro Marsh of 
the Salt Lake Basin. Here solar evapo
ration is employed to yield a mixture of 
crystalline potassium and sodium chlo
rides, subsequently separated by flota
tion.

In more recent years, the Dow Chem
ical Company of Midland, Michigan, 
has become a minor producer of high- 
grade potassium chloride as a by
product of its processes employing the 
natural brines of that State as the raw 
material.

And further exploration continues, 
notably in southeast New Mexico. 
Among others, the International Min
erals and Chemical Corporation is con
ducting operations preliminary to the 
prospective development of a new pot
ash deposit in Lea County, to the east 
of the present area of major operations. 
The Freeport Sulfur Company is ac
tively appraising an ore body which 
it has discovered closer to Carlsbad. 
Also, much interest and publicity relate 
to the potash deposits of western 
Canada.

While steadily increasing their ca
pacities and efficiencies in operations, 
with heavy capital expenditures, the 
major producers have added other 
chemicals to their list of products and 
thus have effected a diversification and 
full utilization of the constituents of 
their raw materials. Outstanding in
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this respect is the 
American Potash 
and Chemical Cor
poration with a 
list of products 
that includes po
tassium chloride  
of some 98% pu
rity designed for 
the fertilizer trade 
and a product fur
ther refined for the 
chemical trade, as 
well as potassium 
sulfate, sodium  
sulfate, sodium 

I carbonate, sodium 
I b o r a t e  decahy- 
I drate, s o d i u m  
I metaborate, boric 
| acid, bromine, po- 
I tassium, sodium,
I and ammonium  
I bromides, and lith- 

I  ium salts.
The potash ores 

of the Carlsbad 
area are too free 
from impurities
to admit of such „ „ . . . . . . .  . . _ .  . . „f  r ig . 3 . Evaporator u n it in the plant o f  the Am erican Potash and l^hcnu-
a n  a r r a y  of prod~ ral C orporation's plant on Searles Lake, C aliforn ia.

ducts; yet under
production are potassium chloride of ganized,—namely, consumer service in
several degrees of purity and crystal the scientific and therefore profitable

| size, 60% muriate, 50% muriate, and use of potash in crop production. To
22% run-of-mine salts, potassium sul- this end, supported by the American
fate, sulfate of potash-magnesia, mag- Potash and Chemical Corporation, the
nesium oxide, and hydrochloric acid. Potash Company of America, and the

In tracing the development of the United States Potash Company, and in
American potash industry, mention of 1953 joined by the Southwest Potash
an occurrence of 1935 may be war- Corporation and the Duval Sulphur and
ranted. The industry by then had Potash Company, there are maintained
reached those production levels where research fellowships in the leading agri-
it felt itself justified in participating in cultural research centers of the Con-
the scientific research and educational tinent, and headed by the agronomic
activities long supported by the potash journal, “Better Crops With Plant
importers with enviable success. Ac- Food,” there is disseminated a large
cordingly, in that year the American volume and diversity of educational
Potash Institute was organized with an literature dealing with the many aspects
experienced staff designed to conduct of the profitable use of potash in agri-
the agronomic, editorial, chemical, and culture.
economic purposes and activities in the With these developments, the advent 
agricultural field for. which it was or- of World War II in 1939 found the
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Nation in a radically different situation 
with respect to potash supplies as com
pared to that former situation of critical 
and near-disastrous dearth of supplies 
in 1914. On the later occasion the in
terested public greeted with consider
able skepticism the announcement that 
the American potash industry was then 
prepared to take care of the Nation’s 
potash requirements, for it was known 
that up to September of that year we 
still had been importing a considerable 
percentage of our potash requirements. 
What was not so generally known was 
that we had been exporting a substan
tial proportion of our production, which 
could and would be diverted back im
mediately into the domestic market; 
that we had large expansions in pro
duction capacity under way; that we 
had great reserves of unrefined run- 
of-mine salts readily available to equal 
any deficit in the refined salts that might 
develop; and that production of potas
sium sulfate, formerly largely imported, 
could and would be promptly expanded.

As recently as 1938 we still imported
65,000 long tons of potassium sulfate 
from Europe. At that time we already 
had some production from the inter

action of potassium chloride and sul- j 
furic acid. This conversion was pro- j 
moted by the Potash Company of j 
America in collaboration with pro- \ 
ducers of salt cake, potassium chloride 
being substituted for sodium chloride 
in that process. Later the American 1 
Potash and Chemical Corporation en- j 
tered upon this production through the J 
interaction of potassium chloride and j 
burkeite,. another practical application j 
of the phase rule. In 1939 this company I 
announced its willingness to expand ] 
initial production to provide the essen-1 
tial requirements of agriculture, and | 
proceeded to do so. This was followed 1 
in short order by the completion of the J 
refinery of the International Minerals j 
and Chemical Corporation with the pro-1 
duction of potassium sulfate from lang- j 
beinite (a natural potassium-magnesium j 
sulfate) by interaction with potassium | 
chloride. As the result of these activ- J 
ities, keen apprehension as to the ade- j 
quacy of wartime supplies of this form 
of potash so essential in the growing of 
quality tobacco promptly subsided.

Likewise, the interruption of Euro-, | 
pean exports deprived us of our accus- • I 
tomed source of agricultural water-j

Fig. 4 . This aerial view shows the refinery and storage facilities at the mine of the Southwest
Potash Corporation near Carlsbad, New Mexico.



i Fig* 5* An airplane view of the hoisting shaft, refinery, and storage building o f the Duval Sulphur
and Potash Company near Carlsbad, New M exico.

soluble “magnesia” and magnesium sul- 
j  fate and sulfate of potash-magnesia, 

both of German origin. This situation 
I  was adjusted by the last-named com

pany in production of “washed lang- 
I beinite,” an acceptable substitute for 

jt  the formerly popular sulfate of potash- 
|| magnesia.

As the war progressed, drew to a 
victorious close, and the Nation entered 
upon its reconstruction period of ever- 
increasing demand for agricultural 
products, calling for more and more 
potash wherewith to grow them, there 

it Was no let-up in the potash industry’s 
efforts to meet the requirements. Thus 
from an output of 535,000 tons of pot
ash salts, equivalent to 317,000 tons 
K20  in 1938, the last normal prewar 
year, production has increased, now 
reaching a volume allowing a total of 
North American deliveries during the 
calendar year of 1952 of 3,118,489 tons 
of salts, containing an equivalent of 
1,796,258 tons K20 .  (See Chart.) This 
potash was produced on an ever-ex
panding scale under the many wartime 

I .handicaps that confronted the produc
tion industries in general but without 
the special Federal dispensations of

capital and other aids so liberally pro
vided other industries whose products 
were regarded as intimately tied in with 
the war effort. The chart, therefore, 
presents a picture of performance and 
of voluntary response to a national 
demand.

Superimposed was the task, volun
tarily assumed by the producers, of sup
plying Canada with its requirements on 
terms of exact equality with our own. 
Added thereto were the requirements 
of Puerto Rico and Hawaii, of course, 
Cuba and the “good neighbors” to the 
south of us. Even “lend-lease” came 
to us for its quota.

Then the chemical industries, in 1938 
consuming some 14,903 tons K20  in 
their numerous manufactures, under 
the impetus of wartime demands had 
increased their estimated requirements 
to 100,000 tons K20  by the war’s end, 
dropping back to a peace-time require
ment of 86,400 tons K20  in 1952.

This outstanding achievement in in
creasing the Nation’s supply of potash 
compounds was accomplished by a de
crease in the wholesale price of the 60% 
K20  grade of potassium chloride 
(muriate), which constitutes some 84%
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of the total.
Prior to 1947 potash prices were 

quoted “C.I.F. Atlantic and Gulf Ports,” 
a basis established by the importers. 
Since that year they have been quoted 
F.O.B. point of origin, i.e., the re
fineries where produced. To promote 
monthly as contrasted to seasonal de
liveries, sales contracts made in June 
stipulate a 16% discount from the list 
price. Naturally advantage of this is 
taken pretty generally by the purchaser.

On the old C.I.F. basis of 1910-14, 
the price of muriate was 71.4 cents per 
unit K20 .  By 1946, this price, with 
the 12% discount applied, had been re
duced to 47.1 cents, a reduction of 24.3 
cents per unit KzO. On the tonnage 
basis, the 1914 price of $35 per ton for 
50% muriate is in striking contrast to 
the 1946 price of $28.26 per ton for 
60% muriate.

In 1914, low-grade potash salts made 
up the bulk of imports, the 50% grade 
of muriate being the maximum con
centration but only a small percentage 
of the total. The domestic industry 
early in its development applied refining 
techniques which made the 60% grade 
of muriate the standard product, with 
the drastic reduction in the lower 
grades. Thus by 1952, 60% muriate 
constituted 84% of the K20  delivered 
for agricultural purposes.

This increase in concentration has no 
little economic significance in terms of 
a decrease in transportation charges 
per unit K20 ,  even an increase from 
50% to 60% K20 .  Thus with an 
average primary freight charge of $15 
per ton from the potash refineries to 
the fertilizer mixing plants for retail 
distribution, the 60% grade represents 
a saving in freight of some five cents 
per unit K20  as compared to the 50% 
grade.

Thus, on the basis of the production 
and price records, it would appear that 
the claim is justified that the American 
potash industry has shown its entire 
competence to meet all of the Nation’s 
more essential needs for potash salts 
for the agricultural and chemical in

dustries, during not only the critical 
period of World War II but also sub
sequent years.

The distribution of the 1952 output 
of potash salts is shown in the tabula
tion of Table I together with that of 
1951 introduced for the sake of com
parison.

With reference to potash importa
tions from Europe, it was expected that 
they would reappear with the progress 
of reconstruction in the European areas 
of production. For the total of North 
American potash supplies shown in 
Table I there should be added imports 
of 212,000 tons K20  in 1952 and 325,- 
000 tons K20  in 1951. The item/’Other 
Exports” relates to shipments to coun
tries other than those mentioned in the 
title of the above tabulation. Since 
potash prices in the United States are 
the lowest of all world markets, it is 
apparent that only unsold surpluses 
abroad, which do not exist, or the quest 
of dollar credits here would be a suffi
cient incentive for exports to this coun
try in any great volume.

As to the distribution of the Ameri
can output within the Continental 
United States, during 1952 potash salts 
were distributed by the primary pro; 
ducers to 44 states and the District of 
Columbia, which may be taken as the 
prevailing pattern. In that year Illinois 
and Ohio led with receipts of over
155,000 tons KaO each, followed in 
order by Georgia, Indiana, Virginia, 
Florida, and North Carolina, each ex
ceeding 90,000 tons K20  in receipts. 
State deliveries, however, cannot be 
taken as synonymous with state con
sumption, for the following reasons: 
Currently, potash salts are sold whole
sale and in car lots to the fertilizer mix
ing industry which functions as the 
retail agency distributing the potash 
to the ultimate consumer, the farmer, 
principally as a constituent of mixed 
goods, some 95% of the total being so 
distributed. From the larger mixing 
plants, the products frequently are 
shipped across state borders into neigh
boring and sometimes quite distant
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T able I .— N orth  A m eric a n  D e l iv e r ie s  of D o m e st ic  P otash  S a lts  F or t h e  C alendar
Y e a r s , 1952 an d  1951*

Short Tons K 2O

D estination 1952 1951

Agricultural
United S ta te s ................................................ 1 ,4 1 9 ,6 0 2 1 ,2 0 8 ,2 1 4
C an ad a............................................................. 4 2 ,5 2 4 4 4 ,0 6 3
C u b a . ................................................................ 4 ,5 8 0 6 ,3 1 7
Puerto R ic o .................................................... 1 0 ,7 9 8 9 ,9 0 1
H aw aii.............................................................. 16 ,451 14 ,2 1 4
O ther E x p o rts ............. ................................. 4 ,3 0 2 1 2 ,2 7 0

T o tal A gricu ltural................................................ ' 1 ,4 9 8 ,2 5 7 1 ,2 9 4 ,9 7 9

Chemical
U nited S ta te s ................................................ 8 5 ,7 0 7 8 6 ,9 1 5
C an ad a............................................................. 734 514

T o ta l C hem ical...................................................... 8 6 ,4 4 1 8 7 ,4 2 9

Grand T o ta l ............................................................ 1 ,5 8 4 ,6 9 8 1 ,3 8 2 ,4 0 8

* The American Potash Institute has for distribution on request a more comprehensive summary of 
potash statistics E-116 entitled, “Some Statistics of the American Potash Industry’’ by the present 
author.

states where the potash contained 
therein finds its ultimate consumption 
in the fertilization of crops. In such 
situations, therefore, state consumption 
may vary widely from state deliveries.

These mixtures, commercial fertil
izers, as is well known, are carriers 
principally of the major crop nutrients, 
compounds of nitrogen, phosphorus, 
and potassium, to which frequently are 
added the minor, but still essential, 
nutrients such as magnesium, boron, 
and others. These mixtures are com
pounded in various ratios as determined 
by such factors as crop requirements as 
indicated by official state recommenda
tions, the nutritive status of the soils 
on which grown (as determined by soil 
tests), the availability of supplies, and 
in too many situations habit and tradi
tion. Under this system the potash 
content may vary from 0 to 30% K20 .

Yet, despite the record of production 
and distribution, as herein related, there 
are potash demands that remain un- 

'■filled, articulate from those who want 
more and silence from those who have 
enough, providing no basis whatever

for gauging the dimensions of any defi
cit in supply. Surprise that the market 
has increased as it has in view of the 
increased production that has taken 
place is frequently expressed.

Several factors are responsible. Fore
most is the phenomenal increase in gross 
farm income, in 1948 reaching the rec
ord total of $31 billion. To provide 
contrast, this is to be compared to the 
gross farm income of $9.4 billion in 
1938.

With incomes of such dimensions in 
recent years, resulting from the increas
ing demands and sustained high prices 
for farm products since the beginning 
of World War II, the farmer has had 
funds wherewith to purchase plant- 
food material more nearly in the quan
tities and of the grades he has been 
taught to use by his agronomic advisers.

It is a matter of statistical record 
that the farmer’s expenditures for 
fertilizers rise and fall with his in
come and in a close ratio thereto, which 
is to say that he habitually spends for 
fertilizers so many cents out of each
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Fig. 6 . Heavy equipm ent fo r removing potash salts from  large stock 
piles in storage, Am erican Potash and Chemical Corporation's plant on

Scarles Lake, C aliforn ia.

dollar of income, varying widely be
tween agricultural areas. To illustrate, 
during 1950 farmers in the states listed 
below spent the following proportions 
of their gross cash income from crops 
and government payments, in units per 
dollar, in the purchase of fertilizers:

Massachusetts ................  8.2
Pennsylvania ..................  14.5
North Carolina..............  13.6
South Carolina ..............  17.7
Ohio ................................  12.5
Indiana............................  12.0
Iowa  ......................... 3.2
Missouri........................   6.6
Minnesota ........................  3.0
Kansas ............................... 2.0
Texas ..............................  1.9
California..........................  4.5

In recognition of this economic rule 
other segments of the fertilizer industry, 
notably the phosphate producers, have 
greatly expanded their output and have 
applied an increased percentage of that 
output to the preparation of mixed 
goods for which, of course, potash is 
needed.

Thus education has become a further 
important factor accounting for this

phenomenal in
crease in potash 
consumption— 
education based 
on research and 
field demonstra
tion imparted to 
the farm er by 
many zealous Fed
eral and state agri
cultural agencies.

A m o n g  the  
most effective edu
cational devices 
has been the wide
spread adoption 
of diagnostic tech
niques for deter
mining the fertil
ity status of soils 
and the nutri
tional status of the 
crops growing 

thereon. Principal among these are 
the soil tests provided largely by state 
laboratories to which farmers can send 
their soil samples for analysis. These 
reveal the presence, or more frequently 
the absence, of potash in adequate sup 
ply in forms available for crop nutrition, 
thus providing authentic information 
for the farmer’s guidance.

Related thereto is our growing knowl
edge of what constitutes the balanced 
nutrition of the major crops. In apply
ing this knowledge as a diagnostic tech
nique, the crop is “sampled” by the 
collection of leaves or other parts which 
are analyzed for their plant-food con
tent. This procedure is resulting, with 
respect to potash, in the establishment 
of the so-called “critical levels” of potash 
content characteristic of the respective 
crops below which potash deficiency is 
indicated as determined by crop yields.

Contributing also to this increase in 
potash consumption has been the chang
ing pattern of American agriculture. 
The great expansion of interest in soil 
conservation and in the adoption of the 
various practices that enter into that 
fundamentally important program have 

{T urn  to page 40)



Pecan Variety Performance 
Befnre and After 

Orchard Was Brazed

(J3u  o / r .  ^ Jru n te r

Soil Scientist, U. S. Pecan Field Station, Albany, Georgia

fig * 1* Third-year stand o f reseeding crimson clover being grazed in a pecan orchard fertilized 
annually with either 0 -1 4 -1 0  or 0 -2 0 -2 0  fertilizer at a rate which supplied 4 0  to 5 0  pounds per 
acre o f P 2O5  and o f K 20. Because o f the shade provided by the trees in the fa ll, new stands of 

this clover often survive dry weather better in orchards than in open fields.

17

CHANGES in the economic impor
tance of various crops from a cash- 

income-producing standpoint brought 
about by the second World War made 
pecan growing less attractive and live
stock raising more attractive than in 
the previous years. Before this hap
pened there was some grazing in pecan 
orchards, but the greater portion of the 

. orchards were managed without much 
emphasis on the income that could be 
derived from grazing livestock in them.

After producers began to receive high

prices for livestock, more orchards were 
changed to some system of grazing. 
Information as to how these changed 
practices influenced the long-time trend 
of pecan nut production has not been 
available.

In 1946 a block of pecan trees pre
viously managed by the then conven
tional practice of growing winter leg
umes, turning them into the soil in the 
spring, and cultivating during the sum
mer was changed to the practice of 
grazing in both winter and summer.
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f ig .  2 . First-year stand o f rye, vetch, and reseeding crim son clover furnishing an abundance of 
grazing. The forage plants were fertilized at seeding with 6 0 0  pounds of 6 -8 -6  fertilizer per acre 
and topdressed with 1 5 0  pounds o f ammonium n itrate per acre. To establish clover this way it 

is best to seed it in a separate operation ju st a fter rye and vetch are seeded.

The present report gives a comparison 
of the performance of three varieties of 
pecan for two six-year periods, one 
prior to the change and the other after
ward.

History from 1921 to 1945
The block of pecan trees involved in 

the study is located in a large orchard 
planted in 1921. The trees were set 
at a distance of 33 feet in the row and 
66 feet between rows, thus making 20 
trees per acre. The varieties were alter
nated in rows in such a way that no two 
rows of the same variety were adjacent. 
Fertilizer experiments were started with 
the Schley variety in 1926, the Moore 
in 1935, and the Stuart in 1938. By 
1936 difficulty was experienced in con
trolling scab on the Schley variety; so 
every other tree in the row was re
moved. The stand of Stuart trees was 
thinned in 1938, and that of the Moore 
trees in 1945. However, the Mobre 
trees had the advantage of having the 
stand of trees in the adjacent rows 
thinned during most of the time that 
records were kept on them.

The orchard is located on Greenville

sandy loam which responds readily to 
good care. This soil is well-drained, 
but because the subsoil contains a rela
tively large amount of clay, it has the 
capacity to store considerable moisture. 
For the same reason it does not readily 
give up moisture to plants during 
periods of drought. For the most part, 
the plan of soil management followed 
from 1926 to 1945 was seeding winter 
cover crops, mostly legumes which were 
turned into the soil in the spring, and 
cultivation in the summer.

Responses to various treatments dur
ing the experimental period were not 
sufficiently outstanding to show im
portant differences between the ferti
lizers applied. The only differences of 
importance were obtained between trees 
receiving no fertilizer and those re
ceiving fertilizers.

Revised Plan
Beginning in the fall of 1945, the 

block was seeded to small grain and 
vetch for grazing and in the summer 
Bermuda grass, which was already es
tablished in the orchard, was allowed 
to form a sod for summer grazing. For
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Fig. 3 . Sum m ertim e scene in the orchard shown in Figure 2 . Animals like  shade and have 
been noted actively grazing during the heat o f the day when no shade was found in the open fields. 
Note the stumps which show that the stand o f trees in this orchard has been thinned recently. 
The use o f widely spaced trees and the grazing o f livestock give the grower a more dependable

income from  pecan orchards.

the next three years this same practice 
was followed, but in the fall of 1949 
reseeding crimson clover was seeded 
in place of small grain and vetch. The 
clover was protected from overgrazing 
at time of flowering and seed formation 
and thus it has reseeded itself since 
1949. The only cultivation given the 
orchard was that necessary to prepare 
the seedbed for the fall crops and to 
prepare the land for harvesting.

Different fertilizer treatments were 
continued on groups of trees of each 
variety, but as in the earlier period 
when cultivation was practiced, no out
standing difference in tree response was 
noted. However, in order to eliminate 
any chance of this being a factor in the 
data presented, groups of trees of each 
variety which had received approxi
mately the same amount and kind of 
fertilizers during the period were se
lected. The numbers of trees of each 

. variety thus selected for compiling these 
data were 30, 48, and 20 for the Moore, 
Schley, and Stuart varieties, respectively.

Recommended spray schedules were 
followed for protecting the crops from

losses caused by diseases and insects. 
The Moore variety became susceptible 
to scab in 1948 and the trees were 
sprayed from then through 1951.

The mean annual rainfall at Albany, 
Georgia, is 49.5 inches. The location 
of the experimental pecan orchard is 
approximately 11 miles from Albany. 
The mean annual rainfall recorded in 
the orchard for the two six-year periods, 
1940-1945 and 1946-1951, was 46.6 and 
47.8 inches, respectively. In the first 
period, there were three years when 
the rainfall was slightly above normal 
and three years when it was below 
normal. In the second period, there 
were two years when the rainfall was 
considerably above normal and four 
years when it was below normal. Thus, 
the total rainfall for the two periods 
was very close to the same and the 
distribution was somewhat similar.

T re e  G row th and Y ield

The data on tree growth and yield 
were condensed into a simple summary, 
Table I, so that the comparisons for the
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T a b l e  I .— I n c r e a s e s  in  C r o s s - S e c t io n a l  A rea  o f  T r u n k s  o f  P ecan  T r ee s  
Y ie l d s  o f  N u t s  P e r  T r e e , an d  P o u n d s o f  N u t s  P roduced P e r  U n it  I n crea se  
i n  T r u n k  A rea

V ariety
Period and 

cultural practice

M ean annual increase 
in cross-sectional 

area of tree trunks

M ean annual 
yield of 

nuts
M ean pounds of 

nuts per unit 
of cross-sectional

Sq. In . Pounds
area increase

S tu a r t ................ 1940-45 , inc. . 
(cultivation)

1 3 .7 26 1 .9

1946-51, inc. 
, (grazing)

1 7 .2 49 2 .8

M o ore............... 1940-45 , inc.1 
(cultivation)

1 3 .7 49 3 .6

1946-51 , inc. 
(grazing)

1 6 .2 75 4 .6

S ch le y ............... 1940—45, inc.* 
(cultivation)

1 2 .2 (2) (*)

1946-51 , inc. 
(grazing)

1 9 .6 31 1 .6

1 The Moore variety became susceptible to scab in 1 9 4 8  and the trees were sprayed from then to 1951 .
2 The Schley trees were not sprayed during this period and, therefore, did not produce any nuts. 

A spray program was followed during the second period.

two periods could be readily compre
hended. The data on tree growth are 
expressed in terms of mean annual in
crease in square inches in the cross- 
sectional area of the tree trunks and 
those for yields as the mean annual 
production of nuts in pounds per tree. 
In the last column, the relation of the 
growth to yield is expressed in terms of 
the number of pounds of nuts produced 
annually for each square-inch increase 
in the area of the tree trunks.

Examining first the comparative 
growth rates for the two periods, one 
will note that the trees of each of the 
three varieties increased in cross-sec
tional area at a higher rate during the 
second six-year period than during the 
first. During the second six-year period 
the trees of the Schley variety made by 
far the most rapid increase in cross- 
sectional area of the trunks, while those 
of the Moore variety made the least. 
The trees of the Stuart variety made 
slightly more growth than those of the

Moore despite the fact that the stand 
of the latter trees had just been thinned 
and might have been expected to in
crease in growth rate proportionately 
more than the Stuart, which had the 
stand thinned several years earlier. It 
is believed that the relatively low in
crease in growth shown for the Schley 
variety for the first six-year period as 
compared with that for the Moore and 
that for the Stuart was due to the de
terioration of the foliage because of 
disease during the years when no spray 
applications were made. It is of in
terest that growth rate has not been 
affected adversely by stopping summer 
cultivation.

In the comparison of yields it will 
be noted that both the Stuart and the 
Moore variety produced considerably 
higher yields in the second period than, 
in the first. The relative increase for 
the Stuart was greater than for the 
Moore although the latter outproduced 

{T urn  to page 39)



Alfalfa Seed Production 
In Alabama as Affected 
By Various Treatments1

/ J 9  W .  £  J C u / r -

State College, Mississippi

71LF ALFA, Me die a go sativa, has be- 
/ X  come a promising forage crop in 
Alabama in recent years. There were 
approximately 2,500 acres of alfalfa in 
the State in 1940 as compared to an 
estimated 58,760 in 1950. The current 
stands have been established from seed 
supplied by western states. Until re
cently, seed supplies have been short, 
resulting in high seed costs.

The present investigation was ini
tiated to determine if alfalfa seed can 
be produced in Alabama by applying 
the improved methods of alfalfa fer
tilization developed, in recent years by 
the Alabama Agricultural Experiment 
Station. The specific objectives were 
to compare the effects on alfalfa seed 
and forage yields of (a) various rates 
and combinations of lime and borax 
and (b) row versus broadcast seedings.

Review of Literature

Within the past decade numerous re
ports have appeared in the literature 
concerning the beneficial effect of boron

1 Contribution from the Department of Agron
omy and Soils, Alabama Agricultural Experiment 
Station, Auburn, Alabama. Published with the 
approval of the Director. Part of a thesis sub
mitted in partial fulfillment of the requirements of 
the degree of Master of Science and supported in 
part by a grant of funds from the Pacific Coast 
Borax Company.

2 Formerly Graduate Assistant, Department of 
Agronomy and Soils, Alabama Polytechnic Insti
tute; now Research Agronomist, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, 
U.S.D.A., State College, Mississippi.

in the production of a wide range of 
crops. A review of some of these im
portant investigations has recently been 
published by Berger (1). Midgley (8) 
reported outstanding responses of al
falfa to applications of borax. Yields 
of hay were nearly doubled and seed 
yields were increased 35 times. At the 
North Carolina Agricultural Experi
ment Station, Piland et al. (9) found 
that the application of borax to alfalfa 
produced substantial increases of both 
hay and seed. From the Virginia Ex
periment Station, Grizzard and Mat
thews (6) reported that borax applied 
at the rate of 15 pounds per acre in
creased yields of alfalfa hay from 298 
to 793 pounds per acre and increased 
seed yields from 82 to 184 pounds per 
acre. Results of Colwell’s (3) experi
ments at Cornell show that borax ap
plied at the rate of 30 pounds produced 
an increase in yield of 1,500 pounds of 
alfalfa hay and 70 pounds of seed from 
single cuttings. Dunklee and Midgley 
(5) applied from 30 to 40 pounds of 
borax per acre to alfalfa and obtained 
higher yields of hay and seed. Leaf 
yellowing did not occur where borax 
was applied and this treatment pro
longed the stand and increased the pro
duction of protein. Rogers (10) found 
a wide variation in the response and 
tolerance of legumes to boron even 
when grown on light-textured soil. 
Austrian winter peas, blue lupine, soy

21
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beans, alyce clover, peanuts, and sericea 
did not respond to borax on soils that 
were highly deficient in boron for al
falfa and crimson clover. Severe in
jury 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 leg
umes. Soybeans and sericea also 
showed low tolerance for borax. It was 
concluded that 8 to 10 pounds per acre 
of borax uniformly distributed broad
cast will not injure seriously any of the 
legumes needing additions of boron.

Davis (4) studied the effect of liming 
on response to minor elements of crim
son clover, soybeans, and alyce clover. 
Yields of alyce clover were reduced by 
boron or minor element treatments re
gardless of the lime applications. Crim
son clover seed yields were increased 
from 90 pounds of seed per acre with
out borax to 850 pounds per acre when 
borax was applied.

Carlson and Stewart (2) found that 
row seedings produced one-third more 
seed per acre than drilled seedings. In 
general, thin seedings produced more 
seed than normal rates of planting.

Materials and Methods
Kansas common alfalfa was estab

lished on Norfolk loamy sand at Au
burn, Alabama, in the fall of 1946. 
The alfalfa was seeded broadcast at the 
rate of 25 pounds of seed per acre and 
in 30-inch rows at the rate of 10 pounds 
per acre. Six fertilizer treatments were 
applied to the two methods of plant
ing with three replications of each treat
ment. Six hundred pounds of 18 per 
cent superphosphate and 300 pounds of 
60 per cent muriate of potash were ap
plied to each plot before planting and 
in annual applications each spring 
thereafter. Ground dolomitic lime
stone was applied two weeks before 
planting at the rate of one ton and two 
tons per acre. Initial borax applica
tions were 0, 20, and 30 pounds per 
acre with annual applications of 0, 10, 
and 15 pounds per acre. Manganese,

zinc, and copper were included in one 
treatment in addition to borax.

The first growth of the season was 
cut for hay and the second growth was 
harvested for seed. Sufficient growth 
was produced for another harvest of 
hay following the seed crop. This 
growth was allowed to mature in 1947 
to observe fall seed production. In 
1948, the growth of alfalfa following 
the seed harvest was cut for hay.

Seed was harvested by mowing the 
alfalfa when approximately two-thirds 
of the seed pods were brown or black. 
The alfalfa was cured in the swath and 
threshed, using a small grain thresher.

Results and Discussion
The yields of alfalfa seed are given 

in Table I. In 1947, the average yield 
of seed per acre on plots receiving
2,000 pounds per acre of ground lime
stone was 58 pounds. There was no 
further increase when the rate of lime 
was increased from 2,000 to 4,000 
pounds. The yield of seed dropped 
from 173 to 137 pounds per acre when 
the borax application wasx increased 
from 20 to 30 pounds. This boron 
toxicity apparently was corrected by the 
addition of the minor elements, man
ganese, zinc, and copper. When these 
minor elements wfere added, the yield 
was increased from 137 to 192 pounds 
per acre.

The response to fertilizer treatments 
followed approximately the same pat
tern in 1948. Annual applications of 
10 and 15 pounds of borax per acre did 
not produce any further increase in 
yields over the original applications of 
20 and 30 pounds per acre. The seed 
yields were somewhat less than in 1947, 
but the ranking of the treatments was 
the same. A heavy loss of seed resulted 
from unfavorable weather which pre
vented harvest of the crop at the proper 
time. Much seed sprouted in the pods 
or were dehisced.

Differences in seed yields for meth
ods of planting were greater in 1947. 
Broadcast plots averaged 164.7 pounds 

( Turn to page 36)
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fl| ir  P n v p r  Cabbage is one of our universal vegetables in that it is
H U I  grown in all sections of the United States and on all types

of soils. Now commercially important because of its wide- 
J T l L l l I l c  spread use for salads, boiling, pickling, and sauerkraut, it
came to this country with the early colonists in whose diet it undoubtedly was a 
cherished item. That it had been prized long before that is borne out by the fact 
that its use can be traced to 2,000 B. C. Cato, in 200 B. C., commented on its value 
as an appetizer if taken before a meal, as an accelerator of digestion when eaten 
during a meal, and as an incitement to thirst when taken afterwards.

Thompson of Cornell University in his book “Vegetable Crops” says, “Cabbage 
is a gross feeder, especially of nitrogen and potassium. It is considered a hard crop 
on the soil, and there is experimental evidence to substantiate this belief. Farmers 
often report that corn following cabbage produces a smaller yield than when it 
follows corn.”

Supplementing this comment on the necessity of plenty of potash for cabbage, 
it is noted in the book “Hunger Signs in Crops” that potassium starvation has 
been observed in almost all truck crops and occurs generally in truck-crop soils 
unless they are properly fertilized. “Potassium is perhaps removed from soils by 
vegetable crops in larger amounts than are other nutrients, and it is readily 
leached from the kind of soils found in the large trucking areas. Most vegetable 
crops quickly reflect any shortage of this element. Without sufficient available 
potassium in the soil, vegetable plants suffer reduced vigor, greater susceptibility 
to disease, impairment of growth processes, and failure to develop normally and to 
translocate starch, i. e., move it from one part of the plant to another in response 
to internal needs. On the other hand, the presence of an adequate supply of avail
able potassium in the soil promotes the health of the plant, increases resistance 
to certain diseases, and offsets the effect of an oversupply of nitrogen.

“Potassium-deficiency symptoms in vegetable plants are indicative of a very 
limited supply of available potassium in the soil. Early symptoms indicate 
danger, which may be avoided by applying potassium to the soil. If the deficiency 
is not corrected, the result may be defective plants, retarded growth, reduced 
yields, and economic loss.

“A deficiency of potassium is recognized by a change in the color of the vegeta
tive parts as a whole and the occurrence of spots caused by a breaking down of 
the tissues. Symptoms may vary with the age of plants. In soils extremely low in 
potash the symptoms may appear in the seedling stage, but in those with a supply 
that is moderate but not sufficient to support normal growth to maturity they may 
not appear until the fruiting state. In soils with a medium content of potash and 

“an abundant supply of nitrogen, potassium-deficiency symptoms may develop after 
a period of rapid growth.

“Cabbage plants showing potassium deficiency in its earliest stage become

2 7
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bronzed on the border of the leaf, and the bronzing spreads inward. As the 
deficiency becomes acute, the symptoms progress and are manifested by a parching 
of the leaf rim and the development of brown spots in the interior of the leaf.” 

The cabbage in our cover illustration is in an early stage of potash deficiency. 
The plant-food needs of the crop over and above what the soil would supply 
should have been determined and the fertilizer applied before planting. How
ever, when potash deficiency is detected or recognized at this stage, the crop 
usually will be benefited by a sidedressing of fertilizer containing potash. It is 
thus possible to remedy to a large extent a situation which if neglected can result 
in serious loss to the grower.

A New Record in American farmers, gardeners, and lawn-keepers
used an allrtime record quantity of 22,432,418

F p r t i l i 7 P r  l i c p  tons fertilizers in 1951-52, according to the
13th annual survey of fertilizer consumption in 

the United States and its territories (Hawaii, Puerto Rico, and Alaska), recently 
completed by the U. S. Department of Agriculture. The quantity used was 
1,441,024 tons more than for the previous year.

Along with this increase in total tonnage, the report shows a continued increase 
in the nutrient content of mixed fertilizer. According to Walter Scholl and H. M. 
Wallace of the Bureau of Plant Industry, Soils, and Agricultural Engineering, who 
conducted the survey, the primary nutrient content average for all mixtures in
creased from 24.19 per cent in 1950-51 to 24.86 per cent in 1951-52 when it was 
comprised of nitrogen 4.30 per cent; available P20 5, 11.14 per cent; and K20, 
9.42 per cent. These averages represent increases of 15.9, 7.3, and 39.6 per cent 
over their respective values in 1943-44.

Further evidence of higher analysis fertilizers is shown by the fact that although 
the quantity of all fertilizers containing primary nutrients increased 6.4 per cent 
over 1950-51, the total quantity of the primary nutrients contained in these fer
tilizers increased from 4,726,690 tons in 1950-51 to 5,205,623 tons in 1951-52, an 
increase of 478,933 tons or 10.1 per cent. All fertilizers in 1951-52 supplied in 
nitrogen 1,424,780 tons; available P20 5, 2,199,376 tons; and K20 , 1,581,467 tons.

The report indicates that of all fertilizers used in 1951-52, about 60 per cent 
comprised N-P-K mixtures. Other mixtures and materials containing one or 
more of the primary plant-nutrient elements N,P,K, made up 36.5 per cent of the 
total while the remaining 3.5 per cent consisted of secondary and minor element 
materials containing no primary nutrients.

These annual surveys are of great value to agricultural advisers, research work
ers, the fertilizer trade, and all interested in agriculture. The use of fertilizer 
is one of the most important factors involved in conserving the fertility of our 
soils. Before this series of surveys was begun, reliable data for the country as a 
whole were not available. The figures now being compiled by the U. S. Depart-, 
ment of Agriculture are performing a valuable service in showing interested 
parties what is being used and the trend in consumption practices in the various 
states of the country.

Let’s remember—FARM SAFETY WEEK, July 19-25—the year round.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

. Cotton Tobacco Potatoes Potatoes Corn Wheat H a y 1 Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars True!

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

Av. Aug. 1909- 
July 1 9 1 4 ... 12.4 10.0 6 9 .7 8 7 .8 64 .2 8 8 .4 11.87 22 .55

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 9 9 .8 11.22 34 .17
1929.................... 16 .8 18.3 131.6 117.1 79 .9 103.6 10.90 30 .92
1930.................... 9 .5 12 .8 91 .2 108.1 59 .8 67 .1 11.06 22 .04
1931.................... 5 .7 8 .2 4 6 .0 72 .6 3 2 .0 3 9 .0 8 .6 9 8 .97
1932.................... 6 .5 10.5 3 8 .0 54 .2 3 1 .9 38 .2 6 .2 0 10.33 . . . .
1933................. 10 .2 13.0 82 .4 69 .4 52 .2 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 70 .3 65 .5 83 .2 7 .5 2 30.54
1936.................... 12.4 2 3 .6 114.2 92 .9 104.4 102.5 11.20 33 .36 ....
1937.................... 8 .4 20 .4 5 2 .9 7 8 .0 5 1 .8 9 6 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 69 .8 48 .6 56 .2 6 .7 8 21 .79 . . . .
1939.................... 9 .1 15.4 69 .7 73 .4 5 6 .8 69.1 7 .9 4 21.17
1940.................... 9 .9 16.0 54.1 85 .4 6 1 .8 6 8 .2 7 .5 9 21 .73
1941.................... 17 .0 26 .4 8 0 .8 92 2 75 .1 94 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118! 0 91 .7 110.0 10.80 45.61
1943.................... 19 .9 40 .5 131.0 206 .0 112.0 136.0 14.80 52 .10
1944.................... 2 0 .7 42 .0 150.0 190.0 109.0 141.0 16.50 52 .70
1945.................... 2 2 .5 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51 .10
1946.................... 3 2 .6 38 .2 124.0 218 .0 156.0 191.0 16.70 72 .00 . . . .
1947.................... 3 1 .9 38 .0 162.0 217 .0 216 .0 229 .0 17.60 85 .90
1948.................... 3 0 .4 48 .2 155.0 222.0 129.0 200 .0 18.45 67 .20 . . . .
1949.................... 28 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43 .40
1950.................... 40 .1 51 .7 91 .7 173.0 153.0 200 .0 16.70 86.50
1951.................... 37 .9 51 .2 163.0 306 .0 168.0 211 .0 19.50 69 .30
1952 

Ju n e ............... . 38 .02 44 .0 310 .0 436 .0 173.0 206 .0 17.05 61 .90
Ju ly ................ . 37 .02 42 .0 274 .0 446 .0 173.0 198.0 17.25 71 .00 . . . .
August.......... . 37 .92 48 .8 278 .0 410.0 173.0 204 .0 19.35 69 .80
September. . . 39.11 51 .0 222.0 335 .0 171.0 209.0 20 .25 69 .60 . . . .
October......... . 36 .77 50 .9 211.0 294 .0 153.0 207.0 20 .85 70 .70
November. . . 34 .05 4 7 .6 217 .0 311 .0 145.0 213 .0 21 .25 69 .70 . . . .
December.. . . 31.71 49 .6 199.0 362 .0 150.0 212 .0 21 .65 68.50

1953 
January . . . . . 29 .79 46 .2 206 .0 386 .0 148.0 210 .0 21 .65 65 .30
Feb ru ary .. . . 30 .19 36 .7 179.0 384.0 143.0 205 .0 20 .85 64 .50 . . . .
M arch........... 31 .52 165.0 401 .0 146.0 210 .0 19.65 63 .60
Aoril.............. . 31 .45 134.0 409 .0 146.0 208 .0 18.85 6 3 .10
M ay .............. 31 .73 5U 5 115.0 413.0 149.0 206 .0 17.95 61 .80 ....

1927.................... 163
Index Numbers (Aug. 1909 

207 146 124
- J u ly  1914 =  100) 

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 89 81 109 74 87 110
1938................. * 69 196 80 79 76 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943.................... 160 405 188 235 174 154 125 231 245
1944.................... 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946................... 263 382 178 248 212 209 141 319 182
1947................... 257 380 232 248 336 259 148 381 226
1948................... 245 482 222 253 201 226 155 298 214
1949................... 231 459 184 244 193 213 139 192 201
1950.................... 323 517 132 197 238 226 141 384 185
1951.................... 512 233 349 262 239 164 307 239
1952 

Ju n e.............. 307 440 445 497 269 233 144 275 250
Ju ly ................ 299 420 393 508 269 224 145 315 287
August.......... 306 488 399 467 269 231 163 310 229
Septem ber.. 315 510 319 382 266 236 171 309 182
October......... . 297 509 303 335 238 234 176 314 189
November. 275 476 311 354 226 241 179 309 238

„ December.. . 256 496 286 412 234 240 182 304 256
1953

January 240 462 296 440 231 238 182 290 237
February. . . 243 367 257 437 223 232 176 286 237
M arch........... 254 • ■ • 237 457 227 238 166 282 248
April........... 254 192 466 227 235 159 280 204
M ay............ 256 516 165 470 232 233 151 274 182
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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,bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk,

unit N 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
1927...................... ___  3.01 2 .26 5 .07 5.87 4 .32 5.70
1928...................... ___  2 .67 2 .3 0 7 .0 6 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 .7 9 4.58
1931...................... ___  2 .34 1.46 3 .1 0 3 .95 2.11 2.46
1932...................... ___  1.87 1.04 2 .1 8 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 .1 0 3 .06 3.65
1936...................... ___  1.53 1.23 4.17 3 .4 2 3 .5 8 4.25
1937...................... ___  1.63 1.32 4.91 4 .66 4.04 4.80
1938...................... ___  1.69 ~  1.38 3 .6 9 3 .7 6 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 .5 0 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 .3 0 5.77 4 .86 6.62
1944...................... ___  1.75 1.42 7 .6 8 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 .3 8 6 .60 9.33
1947...................... ___  2 .5 0 1.60 12.72 10.66 12.63 10.46
1948...................... ___  2 .86 2 .03 12.94 10.59 10.84 9.85
1949...................... ___  3 .1 5 2 .29 10.11 13.18 10.73 10.62
1950...................... ___  3 .0 0 1.95 11.01 11.70 10.21 9 .36
1951...................... ___  3 .1 6 1.97 13.20 10.92 10.18 10.09
1952 

Ju n e ................. ___  3 .3 4 2 .07 14.27 11.28 8 .38 8.38
Ju ly .................. 3 .3 4 2 .07 14.26 11.28 8 .19 7 .59
August............ ___  3 .34 2 .07 14.26 11.28 9 .78 7 .89
September. . . ___  3 .3 4 2 .07 13.39 11.25 11,11 10.02
October........... ___  3 .3 4 2 .07 13.39 11.24 10.62 9.41
November. . . ___  3 .3 4 2 .07 13.31 11.24 10.32 9.71
Decem ber.. .  . ___  3 .34 2 .26 13.20 11.24 9 .95 9.17

1953 
Jan u ary .......... ___  3 .3 4 2 .2 8 13.25 11.24 8 .43 8 .05
F eb ru ary .. . . ___  3 .3 4 2 .2 8 13.21 11.24 7 .75 7 .28
M arch............. ___  3 .3 4 2 .2 8 12.69 11.24 7 .1 6 6 .56
April................ ___  3 .3 4 2 .2 8 11.75 11.24 6 .07 6.00
M ay ................. ___  3 .3 4 2 .2 8 10.34 11.24 6.23 6 .14

1927...................... ___  112
Index Numbers (1910-14 

79 145
=  100) 

166 128 162
1928...................... ___  100 81 202 188 146 170
1929...................... ___  96 72 161 142 137 162
1930...................... ___  92 64 137 141 112 130
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 a 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...................... ___  93 56 363 302 374 297
1948...................... ___  107 71 370 300 322 280
1949...................... ___  117 80 289 373 318 302
1950...................... ___  112 68 315 331 303 266
1951...................... ___  118 69 377 310 302 287
1952 

Ju n e ................. ___  125 73 408 320 249 238
Ju ly .................. 125 73 407 320 243 216
August............ ___  125 73 407 320 290 224
September. . . 125 73 383 319 330 285
Ootober........... ___  125 73 383 318 315 267
November.. . . ___  125 73 380 318 306 276
December.. . . ___  125 79 377 318 295 261

1953 
January........ . . . .  125 80 379 318 250 229
F eb ru ary .. . . . . . .  125 80 378 318 230 207

___  125 80 363 318 212 186
___  125 80 336 318 180 170

M ay ................. 125 80 295 318 185 174
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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. A t c.i.f. At
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports'1 Gulf ports* Gulf ports* Gulf ports*
1910-14............. $0 ,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1927.................... .525 3 .0 9 5 .5 0 .646 .924 25.55 .586
1928.................... .580 3 .1 2 5 .5 0 .669 .957 26.46 .607
1929.................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .610
1930.................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1931.................... .485 3 .1 8 5 .5 0 .681 .973 26.92 .618
1932.................... .458 3 .1 8 5 .5 0 .681 .963 2 6 .90 .618
1933.................... .434 3.11 5 .5 0 .662 .864 25 .10 .601
1934................... .487 3 .1 4 5 .67 .486 .751 22.49 .483
1935................... .492 3 .3 0 5 .6 9 .415 .684 21.44 .444
1936.................... .476 1.85 5 .5 0 .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 .517 .730 24.75 .573
1941.................... .547 1.94 5 .6 4 .522 .780 25 .55 .367
1942.................... .600 2 .13 6 .2 9 .522 .810 25.74 .205
1943.................... .631 2-. 00 5 .93 .522 .786 25 .35 .195
1944.................... 2 .1 0 6 .1 0 .522 .777 25.35 .195
1945.................... . .650 2 .2 0 6 .23 .522 .777 25.35 .195
1946.................... .671 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... *.746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948................... .764 4 .27 6 .6 0 .397 .681 14.14 .195
1949................... .770 3 .8 8 6 .2 2 .397 .703 14.14 .195
1950.................... .763 3 .8 3 5 .47 .371 .716 14.33 • .195
1951................... .813 3 .9 8 5 .4 7 .401 .780 15 .25 .200
1952

Ju n e.............. .860 3 .9 8 5 .47 .353 .708 13.44 .176
Ju ly ............... .860 3 .9 8 5 .4 7 .386 .768 14.72 .193
August .860 3 .9 8 5 .47 .386 .768 14.72 .193
Septem ber.. .860 3 .9 8 5 .4 7 .389 .768 14.72 .193
October. .860 3 .9 8 5 .47 .391 .768 14.72 .193
November. . .860 3 .9 8 5 .4 7 .391 .768 14.72 .193
D ecem ber... .860 3 .9 8 5 .47 .427 .827 16.00 .210

1953
January....... .860 3 .9 8 5 .47 .430 .827 16.00 .210
February. , .860 3 .9 8 5 .47 .430 .827 16.00 .210
M arch........... .860 4 .2 2 5 .47 .430 .827 16.00 .210
April............. .860 4 .2 8 .430 .827 16.00 .210
M ay............ . .860 4 .2 8 .430 .827 16.00 .210

1927.................... 100
Index

86
Numbers

113
(1910-14 =  100) 

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.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 83
1949.................... 144 108 128 67 74 58 . 83
1950................... 142 106 112 68 75 59 83
1951................... 152 110 112 72 82 63 83
1952 

June............. 160 110 112 65 74 56 80
July.............. 160 110 112 70 81 61 82
August......... 160 110 112 70 81 61 82
September.. 160 110 112 70 81 61 82
October........ , . . 160 110 112 70 81 61 82
November. . 160 110 112 70 81 61 82
December.., 160 110 112 75 87 66 85

1953 
January.. , , 160 110 112 76 87 66 85
February. . 160 110 112 76 87 66 85
March.......... 160 117 112 76 87 66 85
April............. 160 119 76 87 66 85
M ay............. 160 119 76 87 66 85
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid 
by farmers Wholesale

Farm
for com- prices 
modifies of all corn- Fertiliser Chemical Organio Superphi38-prices* bought* moditiest material! ammoniates ammoniates phate Potash**1927................ 141 148 139 116 89 150 100 941928................ 149 152 141 121 87 177 108 97

1929................ 148 150 139 114 79 146 114 . 97 11930................ 125 140 126 105 72 131 101 99 :
1931................ 87 119 107 83 62 83 90 99 i
1932................ 65 102 95 71 46 48 85 99 :
1933................ 70 104 96 70 45 71 81 95 *
1934................ 90 118 109 72 47 90 91 72 S
1935................ 109 123 117 70 45 97 92 63 :
1936................ 114 123 118 73 47 107 89 69 i
1937................ 122 130 126 81 50 129 95 75 |
1938................ 97 122 115 78 52 101 92 77 j
1939................ 95 121 112 79 51 119 89 77 S
1940................ 100 122 115 80 52 114 96 77 }
1941................ 123 130 127 86 56 130 102 77 :
1942................ 158 149 144 93 57 161 112 77 •
1943................ 192 165 151 94 57 160 117 77 1
1944................ 196 174 152 96 57 174 120 76
1945................ 206 180 154 97 57 175 121 76 .
1946................ 234 197 177 107 62 240 125 75
1 9 4 7 .. ......... 275 231 222 130 74 362 139 72
1948................ 285 250 241 134 89 314 143 70
1949................ 249 240 226 137 99 319 144 70
1950................ 256 246 236 132 89 314 142 72
1951................ 302 271 263 139 93 331 152 76
1952 

June........... 292 273 250 141 98 316 160 69
July............ 295 273 250 141 98 313 160 73 1
August.. . . 295 274 252 144 98 337 160 73 *
September. 288 271 250 145 98 349 160 74 '
O ctober.. . 282 269 248 145 98 341 160 74
November. 277 268 248 144 98 336 160 74
December.. 269 267 246 146 101 329 160 79

1953 
January. . . 267 267 246 144 102 307 160 80
February. . 263 264 246 142 102 296 160 80
M arch. . . . 264 265 248 141 102 282 160 80
April........... 259 264 246 139 102 256 160 80
M ay........... 261 264 247 137 102 245 160 80

* U. S. D. A. figures, revised January  1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t  Department of Labor index converted to 1910-14 base.
JT h e  Index numbers of prices of fertilizer materials are based on original study 

made by the Department of Agricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

*B eg llin in g  Ju ly  1040, baled h ay  p rices  red u ced  by $4.75 a  to n  to  be com parable  
to  loose h ay  p rices  p rev io u sly  quoted.

*A11 p o tash  s a lts  now  quoted F .O .B . m ines o n ly ; m an u re s a lts  sin ce  Ju n e  1041, 
o th e r  c a r r ie r s  sin ce  Ju n e  1047.

••The w eig h ted  a v e ra g e  o f p rices  a c tu a lly  paid fo r p otash  Is lo w er th an  the 
an n u al a v e ra g e  b ecau se  sin ce  1020 o v e r 00%  of th e  p o tash  used in a g ric u ltu re  has 
been c o n tra c te d  fo r  d u rin g  th e  d iscou n t period. T he m axim u m  d iscou n t Is now  
16 % . A pplied to  m u ria te  o f p o tash , a  p rice  s lig h tly  ab ove $.353 p er u n it KsO thns 
m ore n e a rly  a p p ro x im a te s  th e  an n u al a v e ra g e  th an  do p rices  based on arith m etical  
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 o f some o f the most practical and im portant bulletins, and lists 
all recent publications o f the United States Departm ent o f Agriculture, the State Experim ent Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Econom ics. A file o f this departm ent of 
BETTER CRO PS W ITH PLANT FOOD would provide a com plete index covering all publications 
from these sources on the p articu lar subjects named.

Fertilizers:
"Fertilizer Recommendations for Arizona, 

1953," Agr. Ext. Serv., Univ. of Ariz., 
Tucson, Ariz., Cir. 208, Dec. 1952, H. E. Ray.
, "Fertilizer Tests with Flue-Cured Tobacco," 

Agr. Exp. Sta., Univ. o f Fla., Gainesville, Fla., 
Bui. 512, Jan. 1953, F. Clark..
.. "Commercial Fertilizers Inspected and An
alyzed in the State o f Georgia, Fall o f 1951- 
Spring 1952," Ga. Dept, o f Agr., Atlanta, Ga., 
Bui. 137, Jan. 1953, T. Under.
* "Nitrogen Top Dressing of Wheat in the 
Pocket Area in 20 Questions," Ext. Serv., 
Purdue Univ., Lafayette,  Ind., Ext. Leaf. 351, 
Feb. 1953, H. R. Lathrope.

"Louisiana Fertilizer Report, 1951-1952," 
Agr. Exp. Sta., Baton Rouge, La., E. A. Epps.
• "Commercial Fertilizers, 1952," Agr. Exp. 
Sta., Univ. o f Maine, Orono, Maine, Off. lnsp. 
225, Oct. 1952, E. R. Tobey.

"Anhydrous Ammonia Comes to Minne
sota," Agr. Ext. Serv., Univ. o f Minn., St. 
Paul 1, Minn., Soil Series 37, Apr. 1953, H. E. 
Jones and A. C. Caldwell.

"Ohio Fertilizer Recommendations for 
1953," Agr. Ext. Serv., Ohio State Univ., 
Wooster, Ohio, Ext. Bui. 338, March 1953,
E. Jones.

"Higher Crop Yields with U m e, Fertilizers, 
and Legumes," Ext. Div., Okla. A & M Col
lege, Stillwater, Okla., Cir. 588, W. Chaffin.

"Effect o f  Plowing Under Legumes and 
Applications o f Nitrogen on Yields o f Cotton 
and Corn," Agr. Exp. Sta., Tex. A & M Col- 
lege. College Station, Tex., Prog. Rpt. 1521, 
Dec. 16, 1952, E. B. Reynolds and J. E. 
Roberts.

"Effect o f Different Rates o f Nitrogen Fer
tilizer on the Shipping Quality o f Greenwrap 
Tomatoes," Agr. Exp. Sta., Tex. A &r M Col
lege, College Station, Tex., Prog. Rpt. 1522, 
Dec. 19, 1952, H. B. Sorensen and L. S. Alley, 

"Corn-Green Manure-Fertilizer Tests at 
Prairie View, 1950-52," Agr. Exp. Sta., Tex. 

*A & M College, College Station, Tex., Prog. 
Rpt. 1528, Jan. 13, 1953, 0 . E. Smith and
F. L. Fisher.

"Cotton Yields in El Paso Valley as Influ

enced by Time of Application of Ammonium 
Nitrate and Superphosphate, 1952," Agr. Exp. 
Sta., Tex. A & M College, College Station, 
Tex., Prog. Rpt. 1534, Jan. 26, 1953, P. D. 
Christensen and P. J. Lyerly.

Soils:
"The Nickel Content o f Some Hawaiian 

Soils and Plants and the Relation o f Nickel to 
Plant Growth," Agr. Exp. Sta., Univ. o f 
Hawaii, Honolulu, Hawaii, Tech. Bui. 19, 
March 1953, A. T. Chang and G. D. Sherman.

"The Purdue Soil and Plant Tissue Tests," 
Agr. Exp. Sta., Lafayette, Ind., Sta. Bui. 584, 
Dec. 1952, A. J. Ohlrogge.

"Boron Deficiency in Indiana Soils," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Sta. 
Cir. 387, March 1953, S. A. Barber.

"Green Manure Crops for Soil Improve
ment in Iowa," Agr. Ext. Serv., Iowa State 
College, Ames, Iowa, Pam. 191, Jan. 1953,
H. B. Cheney and M. A. Anderson.

"Save Our Soil," State Dept, o f  Education, 
Natchitoches, La., Bui. 743, June 1952, S. M. 
Jackson.

"The Minnesota Soil Testing Program," Agr. 
Ext. Serv., Univ. o f Minn., St. Paul, Minn., 
Soil Series 32, May 1950, P. M. Burson.

"Crop Response to Irrigation in Mississippi," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Cir. 180, March 1953.

"Correcting Soil Deficiencies for More and 
Better Forage from Permanent Pastures," Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bid. 
582, June 1952, A. W. Klemme and W. A. 
Albrecht.

"Irrigation for Vegetable Crops,” Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Cir. 182, March 1953, J. A. Campbell.

"Save Our Soils," Agr. Ext. Serv., Okla. 
A & M College, Stillwater, Okla., Cir. 590.

"Land Capability for Soil and Water Con
servation in Oregon," Agr. Exp. Sta., Cor
vallis, Oreg., Sta. Bui. 530, Jan. 1953, W. W. 
Hill and W. L. Powers.

"Irrigation on Pennsylvania Farms," Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Bui. 562, Jan. 1953, W. L. Barr and D. W. 
T homas.

3 3
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"Soils o f Day County, South Dakota," Agr, 
Exp. Sta., S. Dak. State College, Brookings,
S. Dak.., Bui. 421, May 1952, A. J. Klingel- 
hoets, E. R. Lumb, and G. J. Buntley.

"How Soil Reaction Affects the Supply of 
Plant Nutrients,” Agr. Ext. Serv., Va. Poly
technic Inst., Blacksburg, Va., Bui. 136, Rev. 
fan. 1953.

"Drainage Investigation Methods for Irri
gated Areas in Western United States," USDA, 
Wash., D. C., Tech. Bui. 1065, Sept. 1952, 
W. W. Donnan and G. B. Bradshaw.

"Farming Terraced Land,” USDA, Wash.,
D. C., Leaf. 335, Nov. 1952, P. Jacobson and 
W. Weiss.

Crops:

"Southwest Arkansas Cotton Variety Test 
for 1952," Agr. Exp. Sta., Univ. o f Ark-, 
Fayetteville, Ark•> Mint. Series 12, Feb. 1953, 
J. 0 . Ware and B. A. Waddle.

"East-Central Arkansas Cotton Variety Tests 
for 1952," Agr. Exp. Sta., Univ. o f  A rk ; Fay
etteville, Ark-, Mint. Series 13, Feb. 1953, 
J. 0 . Ware and C. Hughes.

"Common Arizona Range Grasses—Their 
Description, Forage Value and Management," 
Agr. Exp. Sta., Univ. o f Ariz., Tucson, Ariz., 
Bui. 243, Nov. 1952, R. R. Humphrey, A. L. 
Brown, and A. C. Everson.

"Forage Production on Arizona Ranges—111 
Mohave County," Agr. Exp. Sta., Univ. o f  
Ariz., Tucson, Ariz., Bui. 244, Feb. 1953, 
R. R. Humphrey.

"Production o f Dry Edible Lima Beans in 
California," Agr. Exp. Sta., Univ. o f Calif., 
Berkeley, Calif., Cir. 423, March 1953, R. W. 
Allard.

"Annual Report o f the Director, Experi
mental Farms Service, 1951-1952," Dept, o f 
Agr., Ottawa, Canada.

"Winter Wheat Improvement in Ontario—  
Tenth Annual Report— 1952 Crop," April 
1953.

"Winter Clovers in Central Florida,” Agr. 
Exp. Sta., Univ. o f Fla., Gainesville, Fla., Bui. 
517, March 1953, E. M. Hodges, D. W. Jones, 
and W. G. K irk•

"Lawns in Florida," Agr. Exp. Sta., Univ. 
o f Fla., Gainesville, Fla., Bui. 518, June 1953,
G. E. Ritchey and G. D. Thornton.

"A Tropical Black Raspberry for South 
Florida," Agr. Exp. Sta., Univ. o f Fla., Gaines
ville, Fla., Cir. S-56, Feb. 1953, R. B. Ledin.

"Annual Report— 1952," Agr. Ext. Serv., 
Univ. o f Ga., Athens, Ga., Bui. 576, Jan. 1953.

"Winter Grazing in Georgia Coastal Plain," 
Agr. Exp. Sta., Univ. o f Ga., Athens, Ga., Bui. 
47, Rev. Aug. 1952, G. W. Burton, S. A. 
Parham, B. L.. Southwell, and J. L. Stephens.

"1952 Variety Performance Trials o f Field 
Crops,” Agr. Exp. Sta., Univ. o f Ga., Athens, 
Ga., Feb. 1953.

"Sudan Grass and Millet Selections for Graz
ing and Hay," Agr. Exp. Sta., Univ. o f Ga.,

Experiment, Ga., Press Bui. 644, Feb. 1953,
L. V. Crowder, E. M. Parker, and J. M. Elrod,

"Suwannee Bermuda Grass for Deep Sands," 
Coastal Plain Exp. Sta., Tifton, Ga., Mim. 
Paper 80, March 1953, G. W. Burton and
E. H. De Vane.

"Ornamental Hibiscus—Its Propagation and 
Culture,” Agr. Exp. Sta., Univ. o f Hawaii, 
Honolulu, Hawaii, Cir. 37, March 1953, H. Y. 
Nakasonei.

"Controlling Chrysanthemum Flowering by 
Altering Daylength," Agr. Exp. Sta., Univ. of 
Hawaii, Honolulu, Hawaii, Cir. 38, March 
1953, H. Kamemoto and H. Y. Nakasone.

"Thirty-fifth Annual Report o f the Depart
ment o f Agriculture for the Fiscal Year Begin
ning July 1, 1951, and Ending June 30, 1952," 
General Office, Dept, o f Agr., Illinois Bldg., 
Fairground, Springfield, 111.

"Agricultural Research for Idaho!’ Agr. Exp. 
Sta., Univ. o f Idaho, Moscow, Idaho, Exp. Sta. ! 
Cit. 121, Dec. 1952.

"Sixty-fifth Annual Report o f the Director, 
Purdue University Agricultural Experiment 
Station, for the Year Ending June 30, 1952," ! 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind.

"Performance o f Corn Hybrids in Indiana j 
Through 1952,” Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Sta. Cir. 389, Dec. 1952, P. L. j 

Crane, J. E. Newman, and S. R. Miles.
“Small Grain Varieties—For Indiana," Agr. I 

Exp. Sta., Purdue Univ., Lafayette, Ind., Sta. j 
Cir. 391, Feb. 1953. '

"Iowa Year Book ° f  Agriculture— 1951," 
Dept, o f Agr., Des Moines, Iowa, S. J. Gilbert, j

"Fifty-ninth Annual Report—Agricultural 
Experiment Station, Univ. o f Minnesota, July ] 
1, 1951, to June 30, 1952," Univ. Farm, St. 
Paul, Minn., Jan. 1953.

"Coastal Bermuda," Agr. Ext. Serv., Miss. 
State College, State College, Miss., Publ. 252,. 
Feb. 1953, W. R. Thompson.

"Crop Rotation Experiments," Agr. Exp. 
Sta., Univ. o f Nebr., Lincoln, Nebr., Bui. 416, 
Dec. 1952, T. A. Kiesselbach and W. E. Lyness.

"Report o f the Director o f the New Hamp
shire Agricultural Experiment Station," Univ. j 
of N. H., Durham, N. H., Sta. Bui. 394, 
March 1952.

"State o f New York Annual Report o f the 
Department o f Agriculture and Markets for 
the Fiscal Year Ended March 31, 1952,” Dept;- 
of Agr., Albany, N. Y., Legislative Doc. 18.

"Yield, Tuber Set, and Quality o f Potatoes— j 
Effect o f Irrigation, Date o f Planting, and 
Straw Mulch on Several Varieties in Upstate j 
New York 1948-1951,” Agr. Exp. Sta., Cornell 
Univ., Ithaca, N. Y., Bui. 876, April 1952, ] 
A. J. Pratt, J. Lamb, J. D. Wright, and
G. Bradley.

"Hay and Pasture Seedings for ’53," Agr. I  
Ext. Serv., Cornell Univ., Ithaca, N. Y., Ext. 
Bui. 781, Rev. Jan. 1953„L . Saltonsta.ll.

",Relation of Mineral Content o f Summer 
Milk to Mineral Content o f Pasture Herbage," 
Agr. Exp. Sta., Wooster, Ohio, Res. Cir. 13, j
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April 1953, R. G. Washburn, f. W. Hibbs, and 
f. D. Sayre.

“Evaluation o f Yellow Sweet Corn Varieties 
for Processing," Agr. Exp. Sta., Wooster, Ohio, 
Res. Cir. 19, April 1953.

“50 Years' Progress in Oklahoma Agricul
ture— 1952 Annual Report," Agr. Ext. Serv. 
Stillwater, Okla.

"Grow Your Own Garden," Agr. Ext. Serv., 
Stillwater, Okla., Cir. -586.
' “Broomsedge," Leaf. 13, W. C. Elder; 
“Bermuda-grass," Leaf. 14, W. C. Elder; 
“Sudan Grass!' Leaf. 15, C. E. Denman;
“Weeping Lovegrass," Leaf. 16, J. R. Harlan,

1C. E. Denman, and W. C. Elder; Agr. Exp.
Sta., Okla. A 6r M College, Stillwater, Okla.,

Feb. 1953.
* "Selecting Stone Fruit Trees Free From 

I Virus Diseases,” Agr. Exp. Sta., Oregon State 
College, Corvallis, Oregon, Sta. Bui. 522, Aug. 
1952, J. A. Milbrath.
. “The Fiber Flax Industry in Oregon—Its 
History, Present Status, and Future Possibili
ties," Agr. Exp. Sta., Oregon State College, 

n Corvallis, Oregon, Bui. 531, Feb. 1953, W. M.
Hurst, E. G. Nelson, J. E. Harmond, L. M.

| Klein, and D. W. Fishier.
-r “1953 Field Crop Recommendations for
Oregon," Agr. Exp. Sta., Oregon State College, 
Corvallis, Oregon, Bui. 533, March 1953.

“Lawn Management,” Agr. Ext. Serv., Pa. 
State College, State College, Pa., Cir. 412, Feb. 

tj 1953, A. E. Cooper.
"Growing Christmas Trees in Pennsylvania," 

Agr. Ext. Serv., Pa. State College, State Col-
I ; lege, Pa., Cir. 415, March 1953, W. W.
Ij j Simonds.

"Vegetable Variety Trials— 1952," Agr. Exp. 
I Sta., Pa. State College, State College, Pa.,

Prog. Rpt. 92, Feb. 1953, M. L. Odland and 
C. J. Noll. ..
• “1952 Strawberry Variety Trials in Erie 
County, Pennsylvania," Agr. Exp. Sta., Pa. 
State College, State College, Pa., Prog. Rpt. 
95, March 1953, H. K. Fleming.

"Growing Strawberries in Tennessee," Agr. 
Ext. Serv., Univ. o f Tenn., Knoxville, Tenn., 
Publ. 344, J. f. Bird.

“Annual Report— 1952," Agr. Ext. Serv., 
Tex. A & M College, College Sta., Tex.
. "Cordova Barley," Agr. Exp. Sta., Tex. 
A & M College, College Sta., Tex., Bui. 760, 
March 1953, I. M. Atkins.
. “Summary o f the 1952 Texas Corn Per
formance Tests," Agr. Exp. Sta., Tex. A & M 
College, College Sta., Tex., Prog. Rpt. 1518, 
Dec. 12, 1952, T. E. McAffee, f. W. Collier, 
J. S. Rogers, and J. M. Latham, Jr.

"Yield and Resistance to Fruit Cracking of 
Tomato Varieties in East Texas," Agr. Exp. 
Sta., Tex. A £r M College, College Sta., Tex., 
Prog. Rpt. 1515, Dec. 8, 1952, P. A. Young. 

% "Denton Cotton Variety Tests, 1948-52," 
4gr. Exp. Sta., Tex. A & M College, College 
Sta., Tex., Prog. Rpt. 1519, Dec. 13, 1952, 
A. A. Baltensperger and D. I. Dudley.

"Growing Alfalfa," Agr. Ext. Serv., Va. 
Polytechnic Inst., Blacksburg, Va., Cir. 374, 
Rev. March 1953.

“Boxwood," Agr. Ext. Serv., Va. Polytechnic 
Inst., Blacksburg, Va., Cir. 503, Rev. March 
1953, A. G. Smith, Jr.

“Tulips," Agr. Ext. Serv., Univ. o f Vt., 
Burlington, Vt., Brief. 901, E. P. Hume.

"How to Grow Bird’s-Foot Trefoil," Agr. 
Ext. Serv., Univ. o f Vt., Burlington, Vt., Brief. 
899, March 1953, L. H. Smith and /. F. 
Stephenson.

"Twentieth Biennial Report o f the Depart
ment o f Agriculture, State o f Washington—  
October 1, 1950 to September 30, 1952," Dept, 
o f Agr., Olympia, Washington.

"Raising Christmas Trees for Profit," Agr. 
Ext. Serv., State College o f Wash., Pullman, 
Wash., Bid. 6, April 1953.

"Science Serves Your Farm," Agr. Exp. Sta., 
W. Va. Univ., Morgantown, W. Va., Bui. 
357, Part 2, Dec. 1952. •

"How to Grow African Violets," Agr. Ext. 
Serv., Univ. o f Wis., Madison, Wis., Cir. 437, 
fan. 1953, D. A. Bosley and G. E. Beck• 

"Growing Wisconsin Potatoes," Agr. Ext. 
Serv., Univ. o f Wis., Madison, Wis., Cir. 440, 
Feb. 1953, J. A. Schoenemann.

“Tobacco Seedbed Hints," Agr. Ext. Serv., 
Univ. o f Wis., Madison, Wis., Cir. 441, Feb. 
1953, W. B. Ogden and R. W. Fulton.

“If Pastures and Hay Crops Fail," Agr. Ext. 
Serv., Univ. o f Wis., Madison, Wis., Cir. 442, 
April 1953, G. M. Briggs, L. F. Graber, and
H. L. Ahlgren.

"Science in Agriculture—Report 62— 1951- 
52," Agr. Exp. Sta., Univ. o f Wyo., Laramie, 
Wyo.

"Ornamental Hedges for the Southern Great 
Plains," USDA, Wash., D. C., Farmer’s Bui. 
2055, Feb. 1953, E. W. Johnson.

“Reseeding Southwestern Range Lands with 
Crested Wheatgrass," USDA, Wash., D. C., 
Farmer’s Bui. 2056, H. G. Reynolds and H. W. 
Springfield.

E co n om ics:

"Economic Aspects o f Peanut Marketing," 
Agr. Exp. Sta., Univ. o f Ga., Athens, Ga., Bid. 
273, July 1952, N. M. Penny.

"What’s the Outlook for Kentucky Agri
culture in 1953," Agr. Ext. Serv., Univ. of 
Ky., Lexington, Ky., Leaf. 136.

"North Carolina Tobacco Report, 1952- 
1953," Dept, o f Agr., Raleigh, N. C.. Bui. 
130, March 1953.

"Cost o f Producing Filberts in the Willam
ette Valley, Oregon," Agr. Exp. Sta., Oreg. 
State College, Corvallis, Oreg., Sta. Bid. 517, 
June 1952, G. W. Kuhlman.

"Cost o f Producing Walnuts in Oregon,” 
Agr. Exp. Sta., Oreg. State College, Corvallis, 
Oreg., Sta. Bui. 518, June 1952, G. W. Kuhl
man.
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"Sprinkler Irrigation Costs and Practices—  
Willamette Valley, Oregon, 1950," Agr. Exp. 
Sta., Oreg. State College, Corvallis, Oreg., Bui. 
532, March 1953, M. H. Becker.

"Oregon’s Grain and Hay Crops— 1925- 
1952," Agr. Ext. Serv., Oreg. State College, 
Corvallis, Oreg., Bui. 729, Nov. 1952, B. W. 
Coyle.

"Oregon’s Farm Forest Products— 1925- 
1951," Agr. Ext. Serv., Oreg. State College, 
Corvallis, Oreg., Bui. 730, Nov. 1952, F. H. 
Dahl.

"A Century and Ten Years o f Farm Pro
duction in Pennsylvania," Agr. Ext. Serv., Pa. 
State College, State College, Pa., No. 49, April

1953.
"Growth of a Dairy State," Agr. Ext. Serv., 

Univ. o f Wis., Madison, Wis., Cir. 429, Aug. 
1952, A. L. Namejunas.

"Pastures on Wisconsin Farms," USDA 
Wash. D. C., Spcl. Bui. 27, Nov. 1952, R. L. 
Packard and C. D. Caparoon.

"Annual Report o f the Farm Credit Ad
ministration, 1951-52," USDA, Wash. D. C.

"Statistics o f Farmers’ Marketing, Purchas
ing and Service Cooperatives, 1950-51," USDA, 
Wash., D. C., Misc. Rpt. 169, March 1953, 
A. L. Gessner.

"Crops and Markets," USDA, Wash., D. C., 
1953 Edition, Vol. 30.

Alfalfa Seed Production . . .
( From page 22)

of seed per acre as compared to an 
average of 141.0 pounds for row seed
ings. In 1948, row planting produced 
an average of 101.5 pounds of seed per 
acre while broadcast seedings produced 
an average of 96.7 pounds. The results 
of this experiment favor broadcast over 
row seedings when the production of

seed and hay are both considered. Row 
seedings were found to require more 
cultivation, to have a tendency for hay 
to be dirty, and to produce smaller hay 
yields than broadcast stands.

The effects of borax applications on 
alfalfa may be compared in Figure 1. 
Typical branches of alfalfa deficient in

Fig . 1 . Typical branches o f a lfa lfa  grown with and without application o f borax. The branch 
on the le ft  illustrates the stripped racem es and absence o f seed pods charactertistic o f plants grown 
without boron. Branch at right shows setting o f seed pods when boron was applied. (Ju n e  3 0 , 1948 J
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T a b le  I .— E f f e c t  o f  L i m e  a n d  B o ra x  T r e a t m e n t s  and  M e th o d  o f  P l a n t in g  on 
A l f a l f a  S eed  Y ie l d s ; A u b u r n , A l a b a m a , 1 9 4 7  a n d  1 9 4 8

T im e of appli
cation and rate 

per acre

Average seed yields per acre

Lim e and 
fertilizer

Ju ly  30, 1947 Ju ly  14, 1948

treatm ent*
Before
plant

ing

Annu
ally

3 0 "
rows

Broad
cast

Av. of row 
& broadcast 
seedings * *

3 0 "
rows

B road
cast

Av. of row 
& broadcast 
seedings * * *

Lb. Lb. Lb. Lb. Lb. Lb. Lb. Lb.

L im e.................. 2 ,0 0 0 63 53 58 63 55 59

L im e..................
B o ra x ................

2 ,0 0 0
20

160 176 168 105 104 105

L im e.................. 2 ,0 0 0
20

178 199 189 128 101 115
B o ra x ................. 10

L im e..................
B o ra x ................

4 ,0 0 0
20 10

137 209 173 92 116 104

L im e.................. 4 ,0 0 0
30

133 140 137 96 77 87
B o ra x ................ 15

L im e.................. 4 ,0 0 0
30

173 211 192 125 127 126
B o ra x ................ 15
C u S 0 4................ 10
Z n S04................ 10
M n S 0 4.............. 30

M ethod of pla nting M eans 1 4 1 .0 1 6 4 .7 1 0 1 .5 9 6 .7

* 600 lb. 18% superphosphate and 300 lb. muriate per acre at planting and annually to all plots. 
* *  LSD =  38.7 at the 5%  level.
* * *  LSD =  26.9 at the 5%  level.

boron and alfalfa receiving adequate 
amounts of boron are shown. The 
boron-deficient branch of alfalfa illus
trates typical stripping of florets, failure 
of seed set, and continued blossoming 
that were characteristic of the plants 
grown without applications of borax. 
In contrast, the alfalfa branch from a 
plot receiving borax is characterized by 
clusters of plump seed pods, the ab
sence of blossoms, and the absence of 
stripped racemes. Boron-deficient al
falfa continued to bloom without set
ting seed until the seed were ready for 
harvest on the plots receiving borax.

The second growth of the season has 
been reported as best for alfalfa seed 
production in other areas (12). Ob

servations of seed setting for two years 
indicate the second growth is also best 
for alfalfa seed production in Alabama. 
Alfalfa failed to set seed after July in 
1947 and 1948.

Average alfalfa hay yields are pre
sented in Table II. The fertilizer treat
ments did not cause any outstanding 
differences in yields of hay in 1947 or 
1948.

Sum m ary
A fertilizer and method of planting 

experiment was conducted on Norfolk 
loamy sand at Auburn, Alabama, to 
determine the effects on alfalfa seed 
production of (a) various rates and 
combinations of lime and borax and 
(b) row versus broadcast seedings.
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T a b l e  I I . — T h e  E f f e c t  o f  L im e  a n d  B o r a x  T r e a t m e n t s  a n d  M e t h o d  o f  P l a n t i n g  
o n  A l f a l f a  H a y  Y i e l d s ,  A u b u r n ,  A l a b a m a ,  1 9 4 7  a n d  1 9 4 8 *

Lim e and 
fertilizer 

trea tm en t**

T im e of appli
cation and rate 

per acre

Average hay yields per acre

1947 1948

Before
plant

ing

Annu
ally

3 0 "
rows

Broad
cast

Av. of row 
& broadcast 
seedings * * *

3 0 "
rows

Broad
cast

Av. of row 
& broadcast 
seedings ***

Lb. Lb. Tons Tons Tons Tons Tons Tons

L im e.................. 2 ,0 0 0 .60 1 .1 4 .87 2 .1 1 2 .9 4 2 .5 3

L im e .................. 2 ,0 0 0 .58 1 .2 7 .93 1 .8 6 3 .1 8 2 .5 2
B o ra x ................ 20 ----------

L im e .................. 2 ,0 0 0 .64 1 .1 3 .89 1 .9 9 2 .9 1 2 .4 5
B o ra x ................. 20 10

L im e .................. 4 ,0 0 0 .51 1 .5 0 1 .0 1 1 .7 8 3 .4 0 2 .5 9
B o ra x ................ 20 10

L im e................... 4 ,0 0 0 .57 1 .1 5 .86 1 .7 4 2 .5 5 2 .1 5
B o ra x ................. 30 15

L im e .................. 4 ,0 0 0 .8 6 1 .3 4 1 .0 1 2 .4 7 3 .2 7 2 .8 7 *
B o ra x ................. 30 15
C u S 0 4 ............... 10
Z n S 0 4................ 10
M n S 0 4.............. 30

M ethod of pla nting M eans .63 1 .2 6 . . . . 2 .0 0 3 .0 4

* Hay was harvested May S, 1947, April 22, 1948, and August 17, 1948.
* *  600 lb. 18% superphosphate and 300 lb. 60% muriate per acre at planting and annually to all plots. 
* * *  LSD for 1947, 0.1S at 5%  level. LSD for 1948, 0.38 at 5%  level.

Seed yields were more than doubled 
by applications of borax previous to 
planting. Hay yields were not signifi
cantly different during the two years 
the test was under way.

In 1947, 20 pounds of borax per acre 
applied at planting time with 10 pounds 
per acre applied annually thereafter in
creased seed yields from 58 to 189 
pounds per acre. The same treatment 
in 1948 increased seed yields from 59 
to 115 pounds of seed per acre.

The average yield of seed was in
creased from 137 to 192 pounds per 
acre when manganese, zinc, and cop
per were applied with 30 pounds of 
borax. The addition of these minor 
elements apparently corrected the toxic 
effect produced when 30 pounds of

borax per acre were applied.
There was no evidence from this ex-, 

periment that two tons of ground lime
stone changed the lime-boron relation 
enough to affect seed or hay yields sig
nificantly.

The methods of planting used in this 
experiment did not change seed yields 
appreciably. However, hay yields were 
considerably higher on broadcast plots.

In general, the second growth of the 
season was considered best for seed pro
duction.
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Pecan Variety Performance . . .
( From page 20)

the former. No nuts were produced 
by the Schley during the first period 
because the trees were not sprayed to 
control scab and consequently no crops 
were harvested. The production of 
nuts by the Schley variety during the 

1 second period was relatively low and 
this variety, therefore, does not show 
much promise at this location. The 
poor showing for this variety was due 

[ to a combination of factors. In 1948, it
I rained so much that scab control was

not satisfactory and the crop was lost. 
.In 1.950, a large percentage of a very 
promising crop dropped during the 
summer, presumably as a result of 
changes in moisture conditions since no 
insect or disease could be identified as 
associated with the drop.' The nuts 
dropped in a very few days following 
a rain which brought relief from a dry, 
hot period. This seems to be a weak-

I ness of the Schley variety. Although 
some drop of nuts from both the 
Moore and the Stuart variety occurred 
under the same conditions, the drop 
never reached damaging proportions.

In the second period an increase in 
the pounds of nuts produced per unit 
of growth increase is shown for both

the Stuart and the Moore variety over 
that in the first period. This indicates 
that the trees were in better condition 
and able to produce heavier crops when 
grazed than when winter cover crops 
and summer cultivation were practiced. 
Other factors such as the effect of 
thinning the stand of trees may have 
entered into this performance, but 
even so, it is encouraging and indicates 
that well-managed grazing in pecan 
orchards can add to the income from 
the land and improve production of 
pecans at the same time.

Quality of Nuts

The standards used for measuring 
quality were not the same for the entire 
12 years; therefore, direct, simple com
parisons could not be made. However, 
the data collected for the Stuart and 
Moore varieties show that the nuts 
produced were somewhat smaller after 
grazing was started than when summer 
cultivation was practiced. Kernel qual
ity varied from year to year through
out the period, the size of the crop sup
ported by the trees being the major 
factor determining how well the kernels
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developed. On the whole the quality 
of the kernels of the Moore and Stuart 
nuts during the second period was 
better than during the first. This is 
probably due to the fact the “on-year” 
yields did not contribute as much to 
the mean yields during the latter period 
and the “off-year” yields contributed 
more.

Summary
The comparative results from a block 

of pecan trees of three varieties (Stuart, 
Moore, and Schley) for two periods 
which involve changes in cultural 
practices are reported. In the first 
period, winter cover crops were grown 
and returned to the soil and the land 
was cultivated during the summer, 
while in the second period grazing crops 
were grown and no summer cultivation 
was practiced.

Tree growth of all three varieties as 
measured by increase in the cross-sec

tional area of the trunks was less when 
summer cultivation was practiced than 
when grazing was practiced. The yields 
of the Stuart and Moore varieties were 
considerably less when summer culti
vation was practiced than when grazing 
was practiced, and the production of 
nuts per unit of cross-sectional area in
crease was greatest when grazing prac
tices were followed. The nuts produced 
by the Moore and Stuart varieties were 
smaller during the years when grazing 
was practiced, but kernel development 
was equal if not superior to that when 
summer cultivation was practiced. No 
yields of the Schley variety of nuts were 
secured during the first period, and 
during the second period yields were 
much below those of the Moore and 
Stuart varieties.

It is concluded that the change to 
grazing practices in this orchard was 
desirable.

American Potash Industry . . .
( From page 16)

been conspicuous in this respect. Some
what related thereto is the fertilized 
pasture, a revolutionary new develop
ment, particularly in the South where 
the potentialities of a livestock industry 
are being so widely demonstrated 
through actual practice. In addition, 
this program is being promoted there as 
an important phase of diversification to 
relieve dependence on cotton and the 
one-crop system which its growing so 
extensively represents. For the fertil
ized pasture, legume-grass mixtures are 
prescribed, with liberal applications of 
high-potash fertilizer grades. For graz
ing and hay the legumes are being in
creasingly grown with emphasis in the 
South on alfalfa where its successful 
growing has now been made possible 
with adequate high-potash fertilization, 
provided borax is included. High- 
potash mixtures are in great demand

and when unobtainable create the im
pression of inadequate potash supplies.

Among the changing patterns men
tion should be made of the radical new 
practices in the growing of the corn 
crop, it now having been demonstrated 
that with greatly increased fertilization 
applied to the adaptable hybrids, closely 
planted, yields can be more than dou
bled over the averages obtained by the 
old practices.

In this new development increased 
•applications of compounds of nitrogen 
are the major feature, although the 
balanced ratio of potash is likewise es
sential. With the prevailing high wages 
for farm labor, yields per acre take on 
added importance in determining farm 
profits, the adequate use of fertilizers 
to this end having been demonstrated 
as yielding a handsome profit on the 
money so invested.
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Mention should be made likewise of 
the sensational new results in the devel
opment of chemical pesticides, enabling 
the farmer more effectively to resist 
the inroads of the multifarious organ
isms that infest his crops, reduce his 
yields, and thereby his profits. As a 
striking illustration of this changing 
pattern, mention need be made only 
of the phenomenal increase in cotton 
yields reported as resulting solely 
from the complete elimination of the 
boll-weevil. With the repetition and 
verification of these results, the con
clusion is being drawn that once the

boll-weevil hazard is eliminated, the 
cotton farmer can greatly increase his 
fertilizer applications on that crop with 
assurance of a profitable return on the 
investment.

All these and other phases of the 
changing pattern, while currently in
creasing his income, enhance the eco
nomic stability of the American farmer 
as a lasting result, rendering him less 
vulnerable to unfavorable changes in 
the economic pattern and by that route 
lending stability to the industries de
pendent upon him as the ultimate con
sumer of their products.

Ohio Can Boost Corn Yield

DHIO farmers can boost the State’s 
average torn yield by at least 36 

bushels an acre within the next 10 
years. John Slipher, Soil Conserva
tionist at Ohio State University, says 
the State could average 85 bushels of 

1 corn an acre. Present 10-year average 
yield is 49 bushels.

Individual yields would advance at 
the same time but at varying rates. An 
individual’s present average yield and 
his diligence in applying seven prac- 

 ̂ tices are among factors that would

{ cause the variation, according to 
- Slipher.

Here are the practices and the aver

age increase each would produce: 
Using the best hybrids available would 
add 3 bushels. Proper use of manure 
would boost corn yields another 4 
bushels.

If every farmer grew enough of the 
right kind of sod crops, average corn 
yield would climb another 8 bushels. 
Leaving enough crop residue on land 
each year would add 3 bushels more.

Removing excess moisture from soil 
would increase yields 7 bushels. Five 
bushels would come from renewing 
and maintaining soil tilth. Adding 
more fertilizer would add another 6 
bushels to average yields.

Leaf Analysis for Orchards

LEAF analyses, together with tree 
i symptoms, are considered the best 
criteria for studying nutritional prob

lems in deciduous orchards in Califor
nia, according to Omund Lilleland, Po- 
mologist on the Davis campus of the 
University of California.

“Leaf analyses have shown that fer
tilizers applied in the surface of the 
soil in some California orchards some
times remain positionally unavailable 
and are not absorbed by the tree,” Lil
leland said.

This is one reason the leaf analysis
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is favored for evaluating nutrient needs 
and disorders in deciduous orchards in 
California. Another reason is the 
greater convenience in sampling.

“Nitrogen, our commonest deficiency 
in California orchards, has not been 
explored by leaf analyses as thoroughly 
as some of the other elements, mainly 
because its deficiency symptoms are 
readily recognized, and the field trials 
quickly confirm these,” said Lilleland.

“The same may be said for zinc and 
possibly iron.”

Leaf analyses have been helpful in 
establishing the potash, magnesium, 
and manganese status in many orchard 
fertilizer trials. Among the fruits 
which have been sampled by leaf an
alysis with good results are peaches, 
apricots, Japanese plums, and for nuts, 
almonds and English walnuts.

Wisconsin Is Losing Potash

W ISCONSIN is steadily losing its 
supply of potash for plant food 

in farm lands, according to a Univer
sity of Wisconsin soils specialist. C. J. 
Chapman reports that soil tests from 
around Wisconsin in 1952 show about 
79 per cent of the tested land is short 
on potash. He points out that another 
plant food—phosphate—was the big 
problem in Badger State soils 25 years 
ago. But the situation is different now.

Chapman says increased alfalfa acre
age is one big reason for potash loss. 
Alfalfa is a tremendous potash pump. 
Each ton of this legume takes more 
potash out of the soil than you put in 
with 200 pounds of 0-20-20 fertilizer. 
Of course, some of that potash goes 
back to the fields in manure when all

the feed goes to farm livestock. But 
he says 60 per cent is the most return 
of potash a farmer can expect through 
manure, even when all the farm feed 
goes to livestock.

Liming decreases potash availability, 
too. Some soils in the past showed no 
potash deficiency, but needed that nu
trient after six or eight years of heavy 
liming. Phosphates, on the other hand 
become more available following heavy 
liming.

Chapman recommends high-potash 
fertilizer such as 0-20-20, 0-10-20, and 
0-10-30, at rates up to 1,000 pounds per 
acre for legume seedings. Where nitro
gen is needed as well as potash, he rec
ommends a 5-20-20, 4-16-16, or 10-10-10 
fertilizer.

Why Buy Earthworms?

I*HERE is nothing to be gained 
X  from buying earthworms to im

prove soil,” according to Milton A. 
Miller, Associate Professor of Zoology 
on the Davis campus of the Univer
sity of California.

The Zoology Department annually 
receives many inquiries about the com
mercial possibilities of earthworms. 
Last year 52 persons wrote asking how

to obtain earthworms, how to raise 
them, what benefit they were in gar
dens and orchards, how to culture them 
for fish bait, and many other questions 
regarding their profitability.

Many of the requests for information 
apparently have been stimulated by pop
ular magazine articles on “earthworm 
farming” or by promoters who exag
gerate claims about “hybrid worms.
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r “In spite of the many ways that 
earthworms might improve the soil,” 
Miller said, “there is no experimental 
evidence that earthworm activity alone 
will increase its productivity except in 
very special instances where crop 
growth is limited by exceedingly poor 
soil structure.
‘ “The public should be wary of ex
aggerated claims as to the benefits to 
be derived from ‘seeding’ the soil with 
earthworms, or the profits to be ob
tained from making a business of rais
ing and selling worms.

“The question is not, do earthworms 
help the soil; but rather, how do 
earthworms compare on an economic 
basis with other methods for soil 
improvement?”

The purchase or propagation of 
earthworms for soil improvement is 
not recommended. In the opinion of

turned into realities, so that in what 
seemed like a short time (except to 
those who managed the miracle) the 
features of the region again resumed 
their wonted shape and life began once 
more where torrents laid it low.

Sometimes there were utter crop fail
ures in dry seasons, all the spring tasks 
so bravely begun came to naught, and 
a winter of scant margins, reviving 
faith, and new adjustments loomed 
ahead. Ravaging pests and plant dis
eases likewise tortured the farmers at 
intervals, so that they felt helpless with
out the strong arm of science to step in 
and aid them in their dire extremity.

Marketing projects came into being 
with a loud hurrah and many hosan- 
nas, only to be bitten with neglect or 
bad management. Here again the cry
ing need was for adjustments, not for 
quitting. A time to plan well and plan 
over again; to build for everyone, not 
just for a few! And they did it because

competent agricultural advisers, soil 
can be enriched much more quickly, 
economically, and with less financial 
risk by the addition of manure, com
mercial fertilizer, or the use of cover 
crops and tillage.

“Raising worms for fish bait is, how
ever, perfectly legitimate and can be 
profitable,” said Miller. Persons con
sidering such a venture should learn 
something of the risks and expenses 
involved. The market for earthworms 
as fish bait is seasonal.

Earthworms are, in some situations, 
economic pests, especially when overly 
abundant. Their castings (manure) 
may be a nuisance on golf greens and 
lawns where a smooth surface is de
sired. Also, earthworms may transmit 
the gapeworm parasite of fowls and 
are therefore undesirable around poul
try ranches.

for a century adjustments were the 
main regulators of their lives. A man 
who stands and kicks can’t climb, they 
said. Adjustments were part of their 
destiny and their balance wheel.

Perhaps one main reason for this is 
that there are many times more valley 
farm folks—young and old—lying in 
eternal rest on the green acres of Ben
der’s Hill than there are active opera
tors of the farmsteads now. And for 
everyone of those lives that ended and 
for everyone who had a personal loss 
and mourned grievously there had to 
be, under God’s love, a solemn adjust
ment made. Hence they look to the 
work of the future and the plans of the 
living, remembering this was the way 
that all the other deadly enemies were 
conquered whenever deep troubles came 
to our old valley.

Without much doubt, the heaviest 
burden that one must accept in life’s 
perplexing story is to try to make a

Adjustments . . .
( From page 5)
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Left-untreated onion; Right-treated with MH-40

UNITED STATES
RUBBER COMPANY

N a u g a tu c k Chem ical D ivisio n , N a u g a tu c k , C o n n .

producers of seed protectants, fungi
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap.

fairly calm adjustment when some great 
friend and strong companion passes to 
the Land Beyond. Kind relatives and 
good associates try their very best to 
make amends for that eternal absence 
and to help fill the void left by the loss 
of that voice and presence that so long 
sustained one. When the mourner is 
young when thus bereft, the avenues of 
life usually unfold scenery and oppor
tunities which in due time overcome the 
bitterness of loss and gradually heal the 
scar and dull the pain. Yet for the 
loved one who is left as threescore years 
mount higher, only two bright lights 
remain to bring serenity—to do some
thing worth while for someone else in 
life’s short span; and to trust in the 
certainty of immortality, with all the 
joy of renewal and reunion in that 
Sometime bound to come.

Another of life’s severe assignments 
in adjustment lies with that person who 
has been handicapped or bedridden by 
physical ailments. When such brave 
hearts come through manfully and meet 
the terrors of the test—so that those 
who mingle with them find no cause 
for pity or revulsion—they have set so 
high and fine a goal that those of us 
who worry over minor things become 
subdued and amazed at their super
human power to overcome and rise un
conquered. Those who try to adjust 
themselves after bereavement or sudden 
physical mischance have a much harder 
prospect to face in breaking with for
mer customary ways and means tha,n 
the dear public ever has to fear from 
“regimented” policies.

Finally, we come to the realm of the 
human mind and everyday procedures 
to see if there is any regimentation ex
istent. Well, what is it that causes us 
to go herdlike and huddled in our 
tastes and enthusiasms? Are we afraid', 
of our inner sources of individuality 
and forgetful of our own moral right 
to question why some of these daily 
behaviors are thrust upon us unchal
lenged ?

As somebody, says, we possess the 
“fear of the untypical,” and we keep

Naugatuck nips 
storage growth in b u d !
Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40%  maleic 
hydrazide and called MH-40.*

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun
dreds of potential uses for MH-40. One 
development was for the inhibition of stor
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops.

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u.s. Pat. no. 2,614,916 

MH-40 is one more example of Naugatuck know
how at work, always striving to introduce new 
and better products to the agricultural field.
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on hunting for security within the con-

1 fined walls bf secular uniformity. We 
are in an era of a growing standardiza
tion of cultural and educational influ
ences. We are encouraged to be pas
sive and yielding and to run with the 
mob. We dress, hear, eat, live, and 
read much alike. This gives the op
portunists of all kinds a good chance to 
exploit the situation. It lies not merely 
in the field of humdrum routine, but 
can be used to start popular emotional 
currents.

Such currents are always negative in 
manner. They are usually “against” 
something, seldom favor any positive 
and constructive plan. They appeal to 
man’s capacity for hatred and fear,

I never to his capacity for forgiveness,
I charity, and understanding.

This to me means that we must not 
be afraid of making our own mental 

I adjustments, trying to see through the 
I arguments and persuasive doctrines 

aimed at us, instead of just relaxing 
and taking it all in with a nod of satis
fied agreement. The dad whose boy 
keeps pestering him with vexing ques- 

! tions should take heed of that wonder- 
i ful attribute his son possesses, and try 
| it on himself a little now and then.

Most of us quit asking ourselves hard 
j questions too soon.

| So we need not be so agitated over 
the false pictures of regimentation we 
have drawn for us. It’s the insidious 
and less apparent types, the familiar 
daily doses that we take, that poison us 
and make us blind. Unfortunately the 
politician has no perfect cure for this 
because he usually is a part of it him
self. But he could have if he stood on 
a platform of encouragement to indi
vidual thinking rather than mass hys
teria and popular misunderstandings.

The ripe question left is—would we 
support and vote for such an enlight
ened guy or just let those who regiment 
us now continue undisturbed? Would 
it be a little too hard to exert our own 
gray matter rather than to let the men 
behind the cameras and typewriters tell 
us what to think about and how ?

Time Proven LaMotte 
Soil Testing Apparatus
L aM otte So il T esting  Service is the 
d irect result of 30 years of extensive 
cooperative research with agronom ists 
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 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 so il conditions 
encountered.

Methods for the follow ing are available 
in single units or in com bination se ts :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen Unity)
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
Standard model for pH, N itrate, Phos
phorus and Potash. Complete with 
instructions.

Illustrated literature will be- sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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FREE LOAN OF EDUCATIONAL FILMS '
The A m erican Potash In stitu te  will be pleased to loan to educational 

organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers of the fertilizer trade the m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.). 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. o p  1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests
The Plant Speaks Thru Leaf Analysis
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y.

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M  College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, Stfite College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

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

Request bookings from your nearest distributor.
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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.

Reprints
2 8 -1 2 -4 5  B etter Corn (M idw est) (C ircu lar) 
F -3 -4 0  When Fertilizing, Consider P lant-food 

Content o f  Crops 
S -5 -40  W hat is the M atter with Y our S o il?  
Y -5-43  Value & L im itations o f  Methods o f 

Diagnosing P lan t Nutrient Needs 
A -l-4 4  W hat’s in That Fertilizer Bag? 
Q Q -12-44 L eaf Analysis— A Guide to  B etter 

Crops
P -3 -45  Balanced Fertility  in  the O rchard 
Z-5-45 A lfa lfa——The A ristocrat
0 0 - 8 - 4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farm s
Z Z -11-45 F irst Things F irst in Soil Fertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5-46  Learn Hunger Signs o f Crops
1-2-47 Fertilizers and Human Health 
T -4 -47  F ertilizer P ractices fo r  P rofitable

T obacco
AA -5-47 The Potassium  Content o f Farm  

Crops
T T -1 1 -4 7  How D ifferent P lan t N utrients In 
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Knighthood’s flower sefems to wilt a 

little with each succeeding generation. 
A father whose teen-age son learned to 
dance at camp this summer said to him: 
“Makes you feel silly, doesn’t it, the 
first time you go up to a girl and say, 
‘May I have this dance, please?’ ”

The teen-ager looked offended. “Aw, 
I never said anything that corny.” 

“No? What did you say?”
• “I’d stroll around and look ’em over 

till I saw one that was kinda cute. 
Then I’d point to her and say ‘You’ll 
do.’ ”

*  *  *

I had sworn to be a bachelor 
She had sworn to be a bride 
But I guess you know the answer 
She had nature on her side!

*  *  *

Many 'a man has stopped calling his 
wife “the little woman” after taking a 
good look at her in slacks.

*  *  *

The coon hunter was telling about a 
smart hound he owned. “All I had to 
do was whittle out a coon hide stretcher 
the size of the coon I wanted and show 
it to the dog, and when he had the right 
sized coon treed he’d start bayin’ and 
all I had to do was go get him. About 
two years ago my wife happened to set 
her ironing board outside and I ain’t 
seen the dog since.” .

“John, let’s don’t let the people on 
the train know we’ve been married less 
than an hour.”

“Okay. You read a book and I’ll go 
talk to the blonde in Section 13.”

# # #

Speaking of accidents, did you hear 
the one about the farmer who was tak
ing a physical exam to get life insur
ance? The doctor asked him if he had 
ever had a serious illness.

U\T  ̂ 99No.
“Ever had an accident?”

99N o .
“Never had a single accident in your 

life?”
“Can’t say as I have. But last Spring 

when I was out in the pasture, a bull 
tossed me over the fence.”

“Don’t you call that an accident?”]
“Nope. That durned bull did it on 

purpose.”
*  *  *

Little boy watching milkman’s horse: 
“Mister, I’ll bet you ain’t gonna get 
home with your wagon.”

Milkman: “Why.”
Little Boy: “ ’Cause your horse just 

lost his gasoline.”

# # #

Bill: “Will, better stop looking at 
the girls, now that you’re married.”

Will: “Listen, brother, you can still 
look at a menu, even though you re on 
a diet.”

4 8



IMwTa Greater Alfalfa Yield per a m ?

*1 TO *2 SPENT ON
FERTIUZER BORATES

CAN GIVE YOU AN 
EXTRA TON OF HIGH 

QUALITY ALFALFA 
PER ACRE!

Yes, Boron means bigger crops of bet
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use F e r t i l i z e r  B o r a t e —  
h ig h  g r a d e  . . . it’s the low-cost fer
tilizer borax, rich in Boron. (Contains 
approximately 121% borax equivalent).

F e r t i l i z e r  B o r a t e — h ig h  g r a d e ,  is an 
ore concentrate developed especially 
for fertilizer use. Because its water con-

I. — .*1 *

Borated Fertilizers pay 
3 ways on Alfalfa

1. EXTRA YIELDS 2. BETTER Q U ALITY

3. LONGER LIFE STANDS

tent is held to about 24% (5 mols) 
this material saves you money in costs 
of transportation, storage, handling, 
etc. Only 83 lbs of F e r t i l i z e r  B o r a t e  
h ig h  g r a d e  is required for each 100 
lbs. borax guaranteed in formulated 
mixtures. Available in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . .  a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations.

Write today for literature and quotations on 
Fertilizer Borate— The Low-Cost Fertilizer Borax

A G R IC U LT U R A L O F F IC E S

•  P. O . Box 2 29  
East A lton, Illino is

9  1st National Bank Bldg. 
A uburn, A la b a m a

M NUFACrVIIRI Of FAMOUS -to  MUK MAM” PACKAGI PRODUCTS

PACIFIC COAST BORAX CO.
D I V I S I O N  OF S O I A X  C O N S O L I D A T E D ,  L I M I T E D

TOO PARK AVENUE 11*1 LUMBER ETREET IS O  SNATTO PLACE 
NEW TORK 17, N.T. CHICAGO 14, ILLINOIS LOS ANOELSS S, CALIF.
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POTASH PRODUCTION IN AMERICA
'rtyow ? yV Jictf?  02O&ett? '?{/H ere? a n d  'W faf?
How is potash produced?
What is potash?
When did America start production?
Where in this country is it produced?
Why is potash essential to plants?

All of these questions are answered in a motion picture
(16 mm., sound, color, running time 25 minutes, on 800-ft.
reel) produced in response to many and continued requests 
for an up-to-date educational film on this subject.

The film is available on loan to agricultural colleges and experiment sta
tions, county agricultural agents, vocational teachers, responsible farm organi
zations, and members of the fertilizer trade. Requests for bookings should 
be made through the distributors as listed on page 46 of this magazine.

T H E  A M E R IC A N  P O T A S H  IN S T IT U T E
1102 Sixteenth St., N. W. Washington 6, D. C.
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We remember .

Little Things

IIT T L E  and sometimes insignificant things play a larger part in our 
* lives than most of us are willing or able to see. It’s not intended 

to enlarge upon this theory by copying some treatise on the potency of 
the atom or the stupendous power for good or evil which lies within 
the right combinations of catalogued protons and neutrons. This is 
hardly necessary since we are used to cowering in the black shadows 
of devastation and hearing the promises of self-renewed power engen
dered by all this revolutionary physical research.

Anyone who has a memory for stra
tegic incidents in his own humble ex
perience realizes at once that man’s 
ultimate destiny and his life’s happiness 
may hang on a chance meeting or a 
little conversation, in which he played 
a passive role. I know a fellow who 
went seeking a paying job in a distant 
city. He went to the institution most 
apt to employ him and such meager 
talents as he then possessed. He was 
told to return in a month and see the 
man again. But meantime he crossed 
the street and asked another foreman in

the same trade what the chances were 
for employment. Here he made a defi
nite appointment to begin his duties so 
that if he returned in a month he could 
begin work.

On that day he returned with purpose 
set to hire out to the second foreman. 
He ate a frugal lunch and started to 
walk across the square to sign in for 
duty. Midway to the appointed shop 
he chanced to meet the first boss, to 
whom he had presented his credentials 
and asked for work the first time. This 
man thereupon gave him the opportu
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nity he longed for most, under better 
circumstances more likely to gain pro
motion. So he notified the other shop 
that he was unable to accept and the 
next day he donned his work suit and 
tackled the job with the alacrity and 
eagerness of youth.

The nub of the matter is that in this 
shop of his accidental choice he came 
to know and regard with growing ten
derness a fine young woman employed 
on its staff. Had he hidden his “good 
looks and charming voice” in the rou
tine behind the. curtain of the rival shop 
there is small chance that these two, 
who later spent their married life to
gether, would have ever met or got to 
know each other’s strength and weak
ness and learned to share parental cares 
with more than fair success.

T HUS on this little thing of a chance 
meeting at a certain spot between 

a foreman and a job-seeker were set in 
motion forces that only a belief in des
tiny can explain. Had either one been 
a few minutes later reaching that junc
tion of their different ways, the future 
for at least two lives—and maybe the 
make-up of several more—would not 
have come true. And the woods are 
full of many such stray events that have 
shaped far greater results.

Men have met in casual conversa
tional interludes, and some spark of an 
idea or a conjecture has inspired a train 
of thought to awaken and guide its 
possessor to new and unusual fields of 
production or processing. Whole new 
industries given to the world have come 
to pass merely with a breath, a sharp 
but imperfect vision, leading to a sure 
and confident conclusion.

Laboratory workers and scientific 
devotees by the hundreds testify to the 
wonders of achievement that have re
sulted from pure accident, a formula 
gone wrong, an unforeseen quirk in 
procedures, or the refusal of a process 
to behave as it was expected to do. So 
working almost backwards and hind- 
side-to they delved into the puzzle be
fore them and came up with new mar
vels for man to do.

In this same way we see that little 
things can really become big things. 
Our careers and our accomplishments 
are often not the fruit of preparations 
we have made or paths that we chose 
to follow. In some unexplained and 
mystic way we find ourselves far from 
being the masters of our fate in the 
accepted Horatio Alger style.

It’s not always the nicest picture, 
either, this contemplation of how much 
we can lay credit or blame for what 
transpires upon little things of no ap
parent moment. We get sicknesses that 
way, and wrong opinions of men and 
events, and hatred or suspicion, or lack 
of confidence in ourselves and others, 
just from insufficient facts or under
standing. Measly trifles, floating gos
samer of prejudices, small irritations 
and upsets, passing periods of stubborn
ness—these are the tiny, temporary 
waves that intrude in a negative way 
to influence us.

1HAVE also listened avidly to some 
passing gossip or belittling infer
ences about persons or methods or 

meanings, both public and private in 
nature. Sooner or later an occasion 
arose when I had to decide which 
course to take or which things to be
lieve. Not having personally certified 
to the facts or verified the rumors, it 
proved easy to draw false conclusions 
and join witless alliances to lend my 
influence and example in the wrong 
direction.

I am also aware that timing of events 
uncontrolled by the actors therein often 
turns such events into serious accidents 
that ruin lives and hopes for innocent 
bystanders or travelers. All the seamy 
side of the impacts of little things and 
the small turns of fateful circumstances 
on humanity are too well accepted to 
be dwelt upon here.

Fully cognizant of this, let’s omit 
further mention of the luck that we 
call “bad luck” and the small pains 
that go on and then grow into mortal 
ailments. The other side of the ques
tion is more sustaining and more con
ducive of thoughts to help our welfare



August-September 1953 5

and stability. Let us rather seek what 
we are after along the high road, many 
of whose pleasant miles we were per
mitted to tread musing upon the trifles 
that make human life bearable and 
memorable.

A little insight of this nature came 
to me from a friend. When he was 
first married, he and his new wife had 
little current means. When the baby 
came they shopped around and found a 
second-hand baby carriage that a few 
coats of varnish and some careful sew-

ing of battered upholstery made into 
almost new again. Oh yes, he also said 
that one wheel wobbled crazily before 
he fixed it. He recalls thereafter how 
on every working day when the weather 
was nice he “dated” his wife on a pleas
ant tree-lined street that lay on his way 
to work.

That date consisted of meeting her 
regularly and they would push the baby 
buggy with its sleeping occupant back 
toward home, serenely happy in a hum
ble way. Maybe they would stop at the 
old familiar drugstore on the corner for 
a couple of ice cream cones or, on a 
flush payday, for two dishes of her fa
vorite treat—a chocolate nut sundae, 
costing 20 cents apiece. The “little 
thing” reposing in the makeshift vehicle 
has since grown into a fine young 
woman, he says, while the whole inci
dent of their frequent meetings has 
grown from a little thing of slight con
sequence into a treasured memory 
which all the sands of time can never 
cover or obliterate.

Another friend tells me of a lonely 
boy on a back street without play
fellows, who used to stand outside the 
door and watch for a generous old

neighbor across the way. This grand 
old party remembered through his long 
years that little boys like some attention 
and maybe a tasty tidbit sometimes. 
So he would come out and stand with 
his white hair blowing in the breeze, 
and beckon to the kid to come on over. 
When he got there the aged neighbor 
would have a small plate of doughnuts, 
and he’d ask the youngster to sit down 
on the big carriage block and eat those 
golden “riz” friedcakes.

To make the occasion more memo
rable, the old man always claimed to 
the boy that he had to swipe those 
baked goods on the sly from Mother’s 
fresh batch. In truth, Mother sent him 
out to offer them. But there was more 
zest in forbidden fruit—as the old man 
himself knew from personal experience 
in watermelon patches as a lad. Long 
years of richer foods and bigger ban
quets have not erased the fondness this 
man still possesses for those crusty New 
England treats.

STILL another little thing looms big 
in the memory of a girl who spent 

her savings for a dime-store present for 
her Mother on Mother’s Day. The gift 
was just one of those Japanese imita
tions of a cute piece of Dresden china- 
ware. It was molded in the form of a 
young woman dressed in the style of 
the Regency, with square extended hip 
effect and an upright hair-do. The top 
half came off and the inside space was 
handy for hairpins, rings, and other 
dressing-table odds and ends. After 
her Mother passed away the woman 
that used to be that little girl took that 
item as her first choice of the remaining 
effects. The sassy little figurine stands 
on her own dresser among the most 
costly nicknacks that have come her 
way in the course of twenty years. 
Clinging to material objects may be 
futile in a long span of time, but to 
many sentimental folks it packs the 
best we have left in spirituality.

Remember the little stories your par
ents told, like the fun they had with 
kids in school and certain unforgettable 

( Turn to page 43)



Potash Pays W ith Peanuts

^  5  *>//. ^ e te r  

North Carolina State College, Raleigh, North Carolina

ONCE a fellow gets a taste of pea
nuts, he continues to eat them re

gardless of the length of his girth, the 
present state of his avoirdupois, and the 
advice of his doctor. Peanuts act the 
same way about potash. This is espe
cially true on eastern North Carolina’s 
sandy loam soil where the crop thrives 
and where the farming people hold it 
in such high regard. Let’s consider the 
experience of George P. Kittrell of 
Corapeake, Gates County. Last year, 
1952, Mr. Kittrell produced 2,764 bags 
of peanuts averaging 88 pounds to the 
bag on 94 acres.

But he didn’t always do so well. A 
few years before he was making only 
12 to 14 bags per acre. As the above 
totals show, he produced 29.4 bags per 
acre over his whole acreage in 1952. 
Mr. Kittrell says the best way to indi
cate what happened is to give the yields 
of one 11-acre field on which he kept 
accurate, year by year records. He 
bought the 11-acre field in 1934 and 
planted it in peanuts that year. He 
picked 168 bags from the 11 acres. It 
is the Kittrell plan to put the land into 
peanuts every second year, so in two- 
year jumps here’s how the record reads 
since then: 1936, 198 bags; 1938, 202 
bags; 1940, 209 bags; 1942, 214 bags; 
1944, 224 bags; 1946, 239 bags; 1948, 
259 bags; 1950, 247 bags; and 1952, 351 
bags. This shows a slight relapse in 
1950 due to very unfavorable weather 
conditions.

Mr. Kittrell’s acre yields began to 
increase as soon as “we began to use 
potash as a sidedressing, and commer
cial fertilizer with a 12% potash con
tent.” This 11-acre field has been cov
ered with manure several times and has

been limed. The owner also produced 
90 bushels of corn per acre on the field 
during the interim year of 1951, using 
the US 578 hybrid. In 1952, he pro
duced an average of 33 bags of peanuts 
per acre on the field. That’s double 
the yield secured when he first began to 
keep the records per acre.

Another good feature of this work by 
this Gates County farmer is that he 
adopted a rotation of crops using corn 
or cotton with his peanuts. The en
tire acreage is covered over with a 
winter grazing or hay crop and 150 
pounds of potash per acre are used 
when the peanuts are planted. J. P. 
Woodward, Extension Specialist in 
Peanut Production, says Mr. Kittrell 
continues to look for ways in which to 
increase his peanut yield. This year, 
1953, he is one of the chosen few se
lected to increase the new NC 1 and 
NC 2 peanut varieties released by the 
North Carolina Experiment Station.

What Mr. Kittrell is doing in Gates 
is receiving similar attention in Hali
fax County with equally as good re
sults. Two or three years ago, Halifax 
peanut growers became alarmed at the 
steadily decreasing acre yields of this 
money crop. They decided to do some
thing about it and began to study the 
fields that produced 20 to 25 bags of 
nuts per acre, in comparison with those 
that made only 10 to 12 bags. As a 
result, they began a regular peanut im
provement campaign. This program 
has been under way for two years now 
and calls for careful planning. First, 
the growers have agreed that they must 
grow the peanut crop in rotation and 
they have adopted one that runs like 
this: Cotton the first year; corn the

6
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Fig. 1 , North Carolina’s three great crops*— peanuts in center and le ft , tobacco at right, and corn 
in backgrou nd*^Pitt County, N. C. (P h o to  by Ralph M ills.)

second year; peanuts the third year fol
lowed by small grain and this small 
grain by lespedeza or soybeans after 
the small grain has been combined in

June. W. O. Davis, Halifax Farm 
Agent, says the growers have learned 
that peanuts produce better following 
corn than they do when following cot

Flg. 2 . The peanut “ p ickcr” at work. The vines are saved fo r winter roughage and bedding.
(P h oto  by Ralph M ills.)
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Fig. 3 . Peanuts “ picked” and bagged. From  the looks o f the bulging bags, it  is evident that 
these peanuts were well fed on potash. (P hoto  by Ralph M ills.)

ton. The growers also will not follow 
the peanuts after soybeans or lespedeza 
because these seem to further the preva
lence of Southern stem rot and nema
todes.

Halifax peanut growers believe in 
soil tests because the crop feeds heavily 
upon lime, calcium, and potash and a 
soil test is about the only way to find 
out if the soil needs these materials and 
how much. Soils can be overlimed 
even for peanuts. The Halifax grow
ers emphasize that peanuts have an af
finity for potash. They figure a crop 
of 20 bags of peanuts per acre will re
move 60 pounds of potash from the soil 
and it stands to reason that if peanuts 
are to be grown on that farm or field 
year after year, some of this potash 
must be returned. As Mr. Davis aptly 
puts it, “We cannot grow potash, nor 
supply it in stable manure.”

The Halifax Peanut Improvement 
Program recommends muriate of pot
ash as the cheapest source and asserts 
that the best way to add this muriate 
is to apply extra amounts to the crop 
preceding the peanut crop. The next 
best way is to apply the muriate 20 to

30 days before planting the peanut seed. 
It can be broadcast at the rate of 200 to 
300 pounds per acre or applied in the 
drill at the rate of 100 to 150 pounds 
per acre.

There is still another method and 
that’s to apply from 100 to 150 pounds 
on top of the row after the peanuts are 
planted and before the seed begin to 
germinate. Mr. Davis says it is not 
wise to put this potash in the drill un
der the peanuts at the time of planting. 
This will injure the stand.

This potash pays. It helps to pro
duce better acre yields, and since this 
peanut improvement program has been 
started, acre yields have been going up 
instead of down. Of course, better 
seed and improved varieties are help
ing. North Carolina is distributing 
seed of the NC 1 and NC 2 varieties 
this year to be increased and certified 
for more general distribution next year. 
Growers advise the use of 50 to 60 
pounds of seed per acre and say it is 
wise to treat the seed with a fungicide 
such as Arasan before planting. Closer 
spacing also is helping. Halifax grow- 

( Turn to page 42)



Rothamsted Revisited

• B ,  Q . j .  1
Beamsville, Ontario, Canada

MANY readers have visited the 
well-known Rothamsted Experi

mental Station, Harpenden, England. 
Many more would like to do so. I 
considered myself fortunate in that on 
a return journey from Rome, I was 
able to follow up previous visits, first 
made many years ago, by a brief but 
most informative and enjoyable call. 

I Knowing the great interest taken in 
Rothamsted by agricultural workers in 
the United States and Canada, perhaps 

I a few impressions and facts of cur
rent development will be of interest, 
especially to those who have not visited 
the Station or who may be planning *to 

j| do so.
Harpenden is 25 miles north of Lon

don. Train service from St. Pancras 
railway station is frequent. In Harpen- 

,'den the laboratories are half a mile 
from the station. The Green Line buses 

I  from London stop at the entrance.
By car, Harpenden is midway on the 

I A6 road between St. Albans and Luton.
One striking change in the scene, over 
prewar years, is that a large part of the 
Harpenden Common formerly a waste 
covered with gorse and blackberry is 
now in farm crops. England cannot 
afford idle land.

On arrival at Rothamsted, first and 
foremost is the impression of a great 
institution that is keeping up with the 
problems of the day, not only in rela
tion to the agriculture of the United 
Kingdom but of the British Common
wealth. Vigor and vitality of spirit

^Agricultural Officer (Fertilizers), Agriculture 
Division, Food and Agriculture Organization of 
the UN, (Retired). As a _ member _ of the staff 
of FAO, Mr. Callister studied fertilizer problems 
in many countries. Now residing at Beamsville, 
Ontario, Canada.

combined with research and experi
mental work in relation to data extend
ing back over a hundred years make a 
most happy and constructive association, 
the basis of a contribution not only to 
the agriculture of the United Kingdom 
but in much broader spheres of activity 
throughout the world.

During the years since Sir John 
Lawes established the Experimental 
Station on his farm in 1843, the work 
has extended in many and important 
directions. The original home farm of 
250 acres has been increased to 527 
acres. The laboratories have been en
larged. The original, one-room lab
oratory in the barn at the top of Barn- 
field was replaced in 1855 by a build
ing which was used until 1914. The 
present building on the same site was 
erected in 1914. Since then a number 
of additions, consisting of both new 
wings and buildings, have been made, 
and nearby houses taken over, as Red 
Gables, Rivers Lodge, and Rothamsted 
Lodge. The buildings are well-equipped 
and commodious and fully occupied.

Among changes that have occurred 
in recent years, the Woburn Experi
mental Station founded in 1876 and 
farm of 138 acres are now under the 
management of the Lawes’ Agricultural 
Trust. This farm is mostly a light, 
sandy loam, deficient in lime, situated 
at Husborne Crawley near Woburn, 
Bedfordshire.

The Rothamsted Manor, home of the 
late Sir John Lawes, a spacious build
ing of old-world architecture and 
oaken rooms, is situated in a beautiful 
garden in approximately the center of 
the farm. In recent years rooms in the 
Manor have been made available as

9
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living quarters for visiting scientists 
working on a temporary basis at 
Rothamsted. This is a development 
of perhaps greater significance than at 
first sight might seem to be the case. 
In traveling around the world, one of 
my chief impressions is how busy agri
cultural workers are becoming. Spare 
time is at a premium. In an age of 
the application of science to the difficult 
agricultural problems of the world, of 
more rapid and frequent communica
tions and resultant increases in paper 
work, privacy and time for thought are 
becoming increasingly precious. Yet if 
we do not at least maintain the reservoir 
of knowledge and wisdom by hard and 
clear thinking, how will future progress 
be achieved?

Doubtless many workers confronted 
with administrative details of much re
sponsibility would like time out occa
sionally to simply contemplate or to 
think things through. The Rothamsted 
Manor in its quiet setting and close 
association with the wealth of scientific 
data is an ideal place to do this.

The staff at the Station comprises 
the permanent scientific members, tem
porary workers, and the assistant and 
farm staff. The total is now about 400

in contrast to 12 in the 1870’s. The first 
lady worker was employed in the 
laboratory in 1906. The numbers have 
increased substantially since then.

To give a little of the background 
of Rothamsted, it- is of interest to note 
from one of the reports (2 ):

“In the time of Lawes and Gilbert, 
the work of Rothamsted covered a very 
wide range. Problems of animal nutri
tion as well as the feeding of the plant 
came under chemical investigation. 
Their analyses of the whole carcasses 
of animals at various stages of growth 
are classical, while the success with 
which their work on plant nutrition 
was carried into practice may be 
gauged by the rapid rise of the fertilizer 
industry in which England led the 
world. The special contributions of 
Rothamsted to this development, which 
without doubt formed one of the 
greatest agricultural advances of the 
nineteenth century, were the introduc
tion of superphosphates and the proof 
of the necessity for nitrogenous fer
tilizers.”

In the long history of Rothamsted, 
there have been very few changes in 
the directorate of the Station. After 
the deaths of Lawes and Gilbert, the

8l§i£ty)p

Rothamsted Experim ental S tation , Harpenden, England.



work was continued under Sir A. D. 
Hall from 1902 to 1912 and Sir E. John 
Russell from 1912 to 1943, under whose 
administration the library was built up, 
the money raised for the purchase of the 
farm and Manor House, and other im
provements made. Other additions have 
been made since that date. The pres
ent Director, Sir William Gammie Ogg, 
previously Director of the Macaulay In
stitute for Soil Research, Aberdeen, was 
appointed in 1943. Having visited ex
tensively in the United States and 
Canada, Dr. Ogg is appreciative of the 
agricultural problems of North America.

Workers of an older generation will 
remember with great interest the First 
International Congress of Soil Science 
convened in Washington in June 1927, 
under the able leadership of the late 
Dr. J. C. Lipman, President of the 
First Congress, the late Dr. C. F. Mar- 
butt, Sir John Russell, and many others. 
World leaders in the field of soils were 
there. The Congress was followed by 
a trans-continental excursion of 10,000 
miles to examine the most typical soils 
of North America. The tour extended 

. from Washington to Riverside, Califor
nia, north to Vancouver, and back to 
Washington via Edmonton, Regina, 
Winnipeg, Chicago, and other places.

Among the official delegates from the 
United Kingdom were Professor W. G. 
Ogg, then from Edinburgh, and Dr.
E. M. Crowther from Rothamsted, 
now Head of the Chemistry Depart
ment and a Deputy Director of the 
Station. As many of us will remember, 
Dr. Ogg, at that time interested par
ticularly in soil genesis, classification, 
surveying, and the determination of 
fertilizer requirements, and Dr. Crow
ther, then interested in problems relat
ing to the physical chemistry of soils, 
attended the Congress and were on 
the trans-continental tour. Their con
tributions to the subject matter were 
important factors to the success of both.

In England, different agricultural 
subjects are headed up each at one 
center. For instance, dairying is at 
one center, agricultural economics at 
another. Rothamsted is the headquar-
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Fig. 2 . Wheat grown on Broadbalk Field, 
Rothamsted Experim ental S ta tio n ; eontinuous 
wheat 1 8 4 3 -1 9 2 5  (excep t 1 9 1 5  fa llo w ), then 
cycle o f hare fallow followed by successive 
wheat cro p s; produce o f 1 9 4 3 ——the hundredth 
season, 9 5 th  c ro p ; section 4  fallowed 1 9 1 5 , 
1 9 2 8 , 1 9 2 9 , 1 9 3 4 , 1 9 3 9 ;  fourth  crop a fte r  
fallow. From  le ft to r ig h t: ( 1 )  1 4  tons farm 
yard manure per a c re ; ( 2 )  without manure of 
any kind since 1 8 3 9 ;  ( 3 )  sulphate o f potash 
2 0 0  lbs., soda lOO lbs., magnesia 1 0 0  lbs., and 
superphosphate 3 .5  cwt. per a c re ; ( 4 )  m inerals 
as in ( 3 )  and 2 0 0  lbs. sulphate o f a m m o n ia -  
4 3  lbs. N per a c re ; ( 5 )  m inerals as in ( 3 )  and 
4 0 0  lbs. sulphate o f ammonia— 8 6  lbs. N per 
a c re ; ( 6 )  m inerals as in ( 3 )  and 6 0 0  lbs. sul
phate o f ammonia— 1 2 9  lbs. N p e r -a c r e ; ( 7 )  
m inerals as in ( 3 )  and 5 5 0  lbs. n itrate o f soda—  

8 6  lbs. N per acre.

ters for work on soils and plant dis
eases. Work now consists of funda
mental researches and applied investi
gations into two main aspects of agri
culture; one is concerned with the soil 
fertility, plant nutrition, and pedology, 
—the other with plant diseases caused 
by insects, fungi, and viruses. Mr. F. C. 
Bawden, F.R.S., Head of the Plant 
Pathology Division and a Deputy Di
rector of Rothamsted, has major re
sponsibility in the latter field. Of the 
total scientific staff more than half is 
engaged on the study of plant diseases
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and pests. In this brief article I must 
exclude consideration of this work and 
confine myself mainly to soils and fer
tilizers.

Increasing attention is being paid to 
the soil and fertilizer problems of the 
Commonwealth. Dr. Herbert Greene, 
with a long experience in the Sudan 
and for some years on the staff of the 
Food and Agriculture Organization in 
Washington, D. C., is Tropical Soils 
Adviser.

Among the points of keenest interest 
to many visitors to Rothamsted are the 
“Classical Experiments” with fertilizers. 
With one exception these experiments 
were started 100 or more years ago and 
have been maintained continuously since 
then. The best known is probably the 
famous wheat experiment in the Broad- 
balk field which is 11 acres planted to 
wheat continuously since 1843. Dif
ferent fertilizer treatments have been 
used throughout that time. It should 
be remembered that when these ex
periments were begun in 1843 very little 
was known about commercial fertilizers 
as we know them today. Farmyard 
manure was the chief material used for 
keeping up the fertility of the soil. 
Bones were also used, but the supply 
was short. Knowledge regarding the 
sources of food of plants and the 
fertilizer requirements of the common 
farm crops was needed. To obtain this 
essential knowledge, one field was as
signed to each of the important crops 
grown at that time. Some of them, as 
potatoes, have been discontinued; others 
have been maintained to this day. The 
fields were divided into strips and each 
strip received a different manurial treat
ment. Farmyard manure alone was 
used on some plots, and certain ferti
lizer materials supplying nitrogen, 
phosphoric acid, potash, and some other 
elements on the other plots (2).

The following are some of the main 
points that are clearly seen in the grow
ing wheat of Broadbalk field:
“(1.) The very low level of produc

tion on the land continuously 
unmanured. This gave 17.2

bushels per acre over the first 
eight years, but has since very ( 
slowly declined to about 12 
bushels, a yield about equal to 
the world average.

(2.)' The satisfactory crops produced 
by farmyard manure, or by mix
tures of fertilizers supplying 
nitrogen, phosphate, and potash 
which yield about the English 
average.

(3.) The poor results given by com
plete minerals without nitrogen 
and in the presence of minerals 
the good effect of increasing 
applications of nitrogen.

(4.) Nitrogen alone without minerals 1 
is not sufficient. The yield is i 
slightly improved by phosphate, , 
but more so by potash.

(5.) There are no appreciable resi- ( 
dues from sulphate of am- ii 
monia.”

When I visited these plots many j 
years ago, the growth of weeds was j 
causing a lot of trouble, particularly j 
poppies and black bent. To eradicate i 
the weeds and make it possible to ob- > 
tain reliable yields of grain, in 1923 
experiments were made with summer 
fallow. The method has been effective 
in reducing weeds. Before fallowing, j 
some plots had 265 million poppy seeds ' 
and 65 million other weed seeds per j 
acre. By fallowing, poppies were re- j 
duced one-half and bent almost eradi- j 
cated. A fifth of each plot is now 
fallowed every year. Hence every sea
son and for each manurial treatment j  

there is a measure of the direct effect i 
of a bare fallow and on other sections j 
its 2nd, 3rd, and 4th years residual j  

effects. In spite of fallowing, however, , 
wild oats became serious in 1946 and 
are only kept within bounds by hand- , 
pulling.

Another well-known, classical ferti
lizer experiment is the Park Grass. ; 
This field has been in grass for cen
turies and carried uniform herbage in 
1856 when it was divided into plots 

( Turn to page 39)



Fig. 1 . »A scene like this was most uncommon at the end o f the drought in 1 9 5 2 , but this Coastal 
Bermuda pasture on the Dorsey Stock  Farm  near O pelika, Alabam a, came through in good style.

Planting fur D ry  Spells

B y  J/. O fa n  C ooper

Agricultural Experiment Station, Alabama Polytechnic Institute, Auburn, Alabama

WHAT are the probabilities of ex
tended periods of dry weather in 

the Southern States each year?
During the last 50 years there have 

been 276 periods of three weeks or 
longer in northern Alabama when the 
total rainfall was less than one inch in 
the spring, summer, or fall months. 
In central Alabama there have been 
277 such periods and in the Gulf 
Coast, 223.

These records further show that 
an average of about one three-week 
drought period or longer per year may 
be expected in the spring and summer, 
and between one and two periods in 
the fall, except in the Gulf Coast area 
where summer droughts have occurred 
an average of once every three years.

From this weather history it appears 
very likely that the farmers of Alabama 
and other states where rainfall records 
are very similar will face varying 
periods of moisture shortages every 
year. Research and observations have 
made it possible to offer certain sug
gestions that if followed should be 
helpful in lessening the effects of pro
longed dry-weather conditions.

When cotton was the principal crop 
in the South, periods of moisture short
age were not seriously damaging unless 
very extended because cotton was recog
nized as a crop that oftentimes made 
its best growth when corn and other 
crops were being severely damaged by 
dry weather. However, in the last 
20 years agriculture in the South has

13
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Fig. 2 . Lespedeza sericea, a deep-rooted perennial, provides considerable grazing on h ill land
and is not too severely in jured  by droughts.

undergone a revolution. It has changed 
from a one-crop cotton economy to a 
diversified farm economy.

During this period growing emphasis 
has been placed upon livestock and live
stock products to supplement the in
come from cotton. Because of a fa
vorable climate and through the use of 
improved varieties of grain and forage 
crops, better seedbed preparation, use 
of right kinds and amounts of fer
tilizers, and favorable price trend, 
countless thousands of acres have been 
diverted from cotton and other row- 
crops to permanent and temporary 
pastures.

The feed production program has 
been based mainly upon a grazing sys
tem that included both summer and 
winter growing crops. In the years 
immediately prior to 1950 during which 
the livestock industry was growing rap
idly, weather conditions were generally 
favorable for production of grain and 
forage crops. But in 1950 farmers ex
perienced a severe drought followed 
by a record-breaking cold winter. 
There was another unusually long 
period of dry weather in 1951, and 
then in 1952 records were broken

throughout the country when one of 
the most serious droughts in history 
was recorded. The 1.952 drought 
seared pasture sods in all sections of 
the South, and greatly limited pro
duction of temporary grazing in most 
areas. Most perennials were injured, 
but were quick to recover.

With the experiences of recent years 
still fresh in mind and a realization 
from studying weather history that 
varying periods of dry weather will 
probably be experienced every year, 
researchers of the Agricultural Experi
ment Station system of the Alabama 
Polytechnic Institute have drawn on 
their results and observations through
out the State and offer some suggestions 
that they believe will be helpful in 
lessening the impact of periods of 
moisture shortage.

In the Tennessee Valley area, sweet 
Sudan grass sown on land that pro
duced a legume crop the previous win
ter has been the most dependable graz
ing crop in severe summer droughts. 
In the summer of 1952, it gave about 
60 days of grazing. Lespedeza sericea 
gave fair grazing continuously from 
June until October. Small grain—



wheat, oats, and grain sorghum—out-< 
yielded corn in the ratio of about three 
to one. They were not growing during 
the severe drought and heat, of course, 
but these results emphasize the im
portance of having crops in addition 
to corn to help provide for grain needs 
if corn yields suffer.

Deep-rooted crops—alfalfa and les- 
pedeza sericea in particular—have been 
of very great value in the livestock re
search program in the Sand Mountain 
or Appalachian Plateau region. They 
were all that was left for cattle to graze 
in the latter part of the summer of 
1952, and their growth finally stopped 
because of the unprecedented lack of 
moisture. However, enough hay had 
been accumulated to provide for cattle 
needs not only throughout the re
mainder of the drought but through the 

fl winter following.
Exceptionally good results have been 

obtained at the Sand Mountain Sub
station with a ryegrass-crimson clover 
mixture for winter grazing. Success 
with this combination is attributed to 
doing the best job possible in preparing 
the land and seeding at the right time, 
rather than waiting for favorable

August-September 1953

moisture conditions. It has been found 
that if preparation and seeding are 
delayed until rains come, then the 
moisture supply oftentimes is so quickly 
reduced that it is of little benefit.

Earlier plantings and higher rates of 
nitrogen on corn have been beneficial in 
maintaining corn yields in the Sand 
Mountain area.

At the Upper Coastal Plain Substa
tion, the value of both corn and grain 
sorghum for grain production has been 
noted. Whereas in 1951, the corn yield 
did not suffer greatly from a lack of 
moisture, the production of grain sor
ghum was seriously curtailed. In 1952 
the situation was reversed, but by 
having two grain crops an almost nor
mal hog production program was main
tained over the two-year period.

The soils of part of the Upper Coastal 
Plain are underlain with a hardpan and 
under such a condition research has 
shown that one or two good crops of 
winter legumes or other sources of 
organic matter will maintain a shallow- 
rooted crop, such as corn, for two to 
three weeks of drought without serious 
damage.

As at other northern Alabama sub

15

Fig* 3* Dallis grass in well-managed pastures furnishes grazing even in <%xtended periods o f dry
weather*
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stations, sericea proved its value as a 
forage crop during the drought years. 
Growing on sandy, gravelly hillsides 
formerly in broom sedge, it furnished 
grazing and produced hay while most 
other crops were making no growth 
whatever. While sericea did not make 
normal growth, it did save the day, so 
to speak, for cattle. Grasses that with
stood dry weather best were Dallis on 
bottom land, Bermuda on hill land, 
and crabgrass. They were superior in 
this respect to fescue, orchard, and Ken
tucky bluegrass.

The importance of planting on time 
has been very apparent in tests at the 
Upper Coastal Plain Substation. There 
never has been a failure with a winter 
crop when the soil was prepared and 
the seed planted on time, regardless of 
how dry the soil was at this Substation.

Frost-to-frost Grazing
On soils that at one time had been 

severely eroded, lespedeza sericea at 
the Piedmont Substation furnished the 
beef herd with frost-to-frost grazing 
through the droughts of 1951 and 
1952; the sericea was stocked at the 
rate of a cow and calf per one to one 
and one-half acres. In addition it was 
possible to harvest some hay. Kudzu 
also proved its value for emergency 
grazing, although it requires more 
careful management than sericea.

Sudan grass has proved valuable for 
summer grazing for the dairy herd at 
the Piedmont Substation, and the crim
son clover-ryegrass combination, planted 
at the right time on well-prepared land 
is relied on for winter grazing.

In research work at the Black Belt 
Station, Dallis has been found to be 
the best grass for use in permanent pas
tures, and on fertile soils it has survived 
during periods of very serious droughts. 
Clovers that normally serve as peren
nials have been destroyed by prolonged 
dry periods, but stands were quickly 
re-established from natural reseeding. 
Johnson grass is relied upon heavily 
for emergency grazing and hay pro
duction. Lespedeza sericea has not 
given the satisfactory results obtained

in other areas and is not recommended 
for Black Belt conditions.

At the Lower Coastal Plain Substa
tion, Coastal Bermuda has performed 
well under extreme drought conditions, 
producing four tons of hay in two cut
tings where the area had been stocked 
at the rate of a cow and calf per three 
acres. Established stands of sericea 
have also given good grazing, but new 
plantings have made little growth the 
first year because of moisture limita
tions.

Corn yields were increased 35 
bushels per acre by three irrigations in 
1952 at the Lower Coastal Plain Station.

Stocking of pastures at the antici
pated low production of grazing and 
harvesting the surplus growth in peak 
periods as hay for use in such emer
gencies as drought are suggested by the 
Wiregrass Substation, located in south
eastern Alabama, as important phases 
of management in livestock programs 
in that area. The saving of peanut 
hay is also urged.

In the Gulf Coast area, research dur
ing the past two years has shown that 
despite extreme dry weather, adapted 
varieties of grain sorghum have given 
satisfactory yields. Corn yields have 
been materially reduced by lack of 
moisture at this substation, but proper 
fertilization has been found to help 
offset the deficiency. By giving care
ful thought to the planning of pasture 
areas and keeping a reserve of grazing 
to rely on in case of-a dry period, it 
has been found possible to have green 
grazing even under the extreme dry 
conditions of the past two years. And, 
by not overgrazing during the fall, 
good grazing is made possible in the 
winter following.

Summarizing, these Alabama sub
stations have found that the deep-rooted 
crops such as alfalfa and sericea, where 
adapted, and Coastal Bermuda and 
Dallis grass in well-established stands 
offer good possibilities to the livestock 
producer for maintaining forage pro
duction in dry weather; that seasonal, 
temporary grazing can be provided 

( Turn to page 36)



Strong Hoots Make 
H ig h  Corn Yields

^  S n i d e r

Agronomy D epartm ent, University o f Illinois, Urbana, Illinois

organisms, balancing of the required 
plant nutrition, and other causes. These 
are all possibilities and may occur on 
land which has been limed, crops ro
tated, legumes grown, and fertilizers 
added. In this connection there has 
been some research carried out recently 
by Professor Joe Fehrenbacher and his 
associates of the Illinois Soil Survey, 
which strongly indicates that it is root 
stimulation caused by the above soil 
improvement practices which adds

IT "has frequently been observed on 
fertilized land that crops respond 

beyond what would normally be ex
pected from the actual amounts of 
plant-food elements added. This has 
been especially true on the light-colored 
Cisne silt loam soils which make up 
a large part of the farm lands in south
ern Illinois.

Some of this unusual response has 
been variously attributed to fertilizer 
stimulation, increased activity of soil

Fig* 1. P rofessor Fehrenbacher in a pit dug on the Toledo field in 1 9 5 2  is shown chiseling out 
the slabs o f soil to be removed fo r washing out the roots. At his left is a 4  x  12 x 60-in cli wooden 
tray in place ready to remove with the slab o f soil containing the corn roots from  under a 
single h ill o f corn.

17
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greatly to the acre yield of Midwest 
crops, and more particularly corn.

Professor Fehrenbacher actually dug 
this information out of the bowels of 
the earth. The conclusions were that 
the 75-bushel yield of corn on the To
ledo experiment field in 1952 .was due 
in a large part to vigorous corn roots 
reaching into the subsoil for a part of 
the needed moisture. The 1952 season 
on the Toledo field was very dry from 
corn planting almost to the maturity 
of the crop, as indicated by rainfall 
records kept on the field. The last 
rain of any consequence was 1.4 inches 
on June 10. From this time on to Sep
tember 1 there were five scattered 
showers which totaled 2.15 inches in 
the 2/z months which are so critical 
for the corn crop. Under these condi
tions the treated (LPK) land yielded 
75 bushels and the untreated land made 
20 bushels an acre. This 55-bushel dif
ference was nearly a threefold increase 
and under the conditions could hardly 
be attributed entirely to the actual plant- 
food elements added by the treatment. 
The land was limed, had legumes and 
cornstalks turned under, and finely 
ground rock phosphate and muriate of 
potash were added (LPK).

On this Cisne soil, the B horizon 
which begins at 16 inches and extends 
to 41 inches in depth, is the claypan 
subsoil. It is stiff, hard, and difficult 
to deal with. The D horizon begins at 
41 inches and extends down to 55 
inches below the surface. This subsoil 
(16 to 55 inches) under the treated 
surface contained 18.6% moisture and 
the corresponding horizon under the 
untreated surface contained 23.7% 
moisture. These measurements taken 
September 1 gave 5.1 percentage points 
more moisture under the untreated plot 
than under the treated (LPK) plot 
where the corn roots penetrated freely. 
This moisture difference between these 
two plots was quite pronounced at 
sampling time and this along with the 
difference in root growth (Figs. 2 and 
3) indicates that the 1952 corn crop was 
greatly benefited by this subsoil mois

ture and probably there was some up
take of subsoil nutrients.

The volume in this subsoil, 16 to 55 
inches, amounts to something like 12 
million pounds to the acre. The differ
ence in moisture content indicates 
that the corn crop may have taken 
around 300 tons more moisture from 
the subsoil of the treated land as com
pared to that where the land was un
treated.

The difference in the amount of corn 
roots under the treated and untreated 
land is evidence that subsoil moisture 
and possibly subsoil nutrition helped 
considerably in the production of the 
55 extra bushels of corn on this Cisne 
soil. The corn roots in Fig. 3 show 
that the roots went through the claypan 
and also branched profusely in this hori
zon, 16 to 41 inches. This branching 
and penetration extended well on to the 
5-foot depth. Under the corn, on the 
untreated soil, root penetration extended 
only past the 3-foot depth and with 
scarcely no branching as indicated in 
Fig. 2. All corn roots were from the 
same vigorous hybrid, Funk’s G 91.

The topsoil (0-7”) of the treated 
plot contained 78.7% of the total root 
growth and the topsoil of the untreated 
plot contained 91% of the total roots. 
On the treated land there were 3,660* 
pounds of roots in the topsoil and an 
additional 990 pounds in the 7 to 55- 
inch depth, a total of 4,650 pounds of 
roots an acre on the dry basis. On the 
untreated plot there were 1,480 pounds 
of roots in the topsoil and an additional 
150 from 9 inches down to 55 inches, 
a total of 1,630 pounds an acre on this 
plot.

The chemical composition of the corn 
roots showed only slight differences in 
percentages of nitrogen, phosphorus, 
calcium, and magnesium but rather 
large differences in percentages of potas
sium in comparison between the treated 
and untreated plots. Roots from the 
treated plot contained 1.61% potassium 
in the top 7 inches and 0.95% potas
sium in roots from the 7 to 55-inch area. 
Roots under the untreated soil con
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Figs. 2  and 3 . Corn roots taken from  a depth o f 6 0  inches on Cisne silt loam— Fig. 2  le ft , un
treated ; F ig. 3  right, treated (L P K ) .  Roots in the panels on the le ft  and right in the pictures 
were taken under two ad jacent three-stalk h ills o f corn. The center panel was removed midway 
between the two h ills. The white lines across the panels are six inches apart and indicate the 
fu ll depth o f corn .root penetration on the Toledo experim ent field Septem ber 1 , 1 9 5 2 .

tained 0.34% potassium in the top 9 
inches and 0.51% in 9 to 55-inch depth. 
There were 68.3 pounds of potassium 
an acre in the roots of the treated soil, 
58.9 in the surface, and 9.4 pounds in 
the subsoil. There were only 5.8 
pounds potassium in the corn roots of 
the untreated land, 5 pounds in the sur
face, and .8 of a pound in the subsoil. 
Under these conditions there would be 
considerable left in the soil where pot
ash fertilization was practiced, and a 
very large portion of this was in the 
topsoil.

The amount of corn root growth on 
treated land of the Cisne silt loam 
equaled the root growth on some of 
the more productive Illinois soils. Corn 
roots removed to a depth of 6 feet on 
treated soils were as follows: Muscatine 
silt loam 4,340 pounds dry matter an 
acre; Elliott silt loam 4,280; and Cisne 
silt loam 4,650 pounds an acre.

This root study was accomplished by 
removing the corn roots in trays of soil 
which were 4 inches thick, 12 inches 
wide, and 72 inches deep. Pits were 
dug to the required depth, blocks of 
soil were chiseled to size (Fig. 1), and 
the trays were fitted snugly over these. 
The removal was completed by cutting 
behind the slab in the tray, working it 
away from the soil face, and finally 
lifting it from the pit. One of these 
trays was taken from under each of 
two adjacent hills of corn with three 
stalks each. An additional slab or tray 
was removed midway between the two 
hills (Figs. 2 and 3). The soil held in 
the trays was washed away, leaving 
the roots exposed in approximately the 
position occupied in the soil to the depth 
of their penetration. Soil samples were 
removed from various parts of the pro
file and physical and chemical deter
minations were made.



Fig. 1 . F irst-year crop o f rescue grass sown in November 1 9 5 2  making a good seed crop the
following May. C ou rtety  B PISA E , VSDA.

Recent Trials W ith Hescue Grass
^  *-Jf. ^ J le n  (1ri e ls  on 1 

Watkinsville, Georgia

RESCUE grass, Bromus catharticus, 
is emerging from 100 years of 

comparative obscurity in the Southeast 
and is now finding its place in our 
grassland program. We find it to be 
particularly useful as a reseeding cool 
weather grower and winter grazing 
pasture grass, alone or in combination 
with reseeding crimson clover, and as a 
heavy yielder of high quality seed. In 
the Southern Piedmont, and on some 
of the better Coastal Plain soils as well, 
it is acting as a perennial. The peren
nial plants tolerate the heat of summer 
and when topdressed in the fall with

1 Soil Conservationist in Charge, Southern Pied
mont Conservation Experiment Station, BPISAE 
USDA, Watkinsville, Georgia. In cooperation 
with Georgia Experiment Stations.

moderate applications of complete fer
tilizer they put on vigorous fall and 
winter growth, producing high quality 
winter-hardy pasturage.

Rescue grass was appropriately 
named by a Georgian a century ago. 
Its culture as a forage crop has been 
generally neglected because it reseeds 
profusely like its relative, “cheat,” and 
like it may become a pest in grain 
fields, particularly in oats.

To avoid this, we. sow tall fescue in
stead where we expect to grow small 
grains in rotations, and with this peren
nial grass we generally use the fescue- 
ladino and crimson clover combination, 
or fescue-alfalfa. Fescue does not re
seed. When the sod is turned under 
the grass dies, leaving a clean field.

20
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Fig. 2 . Appearance o f a perennial stand o f resc 
larger plants are surrounded by a th ick  growtl

■ coverage o f this palatable winter-grazing grass.

If The rescue-crimson clover sod also 
makes an excellent winter cover crop

■ type of sod for turning under in the 
spring to be followed by cotton, corn,

/  or other summer row crop. The indi
cations are that both the grass and the 
clover will reseed the field in the fall if,

i grass in its second winter in Decem ber. The 
o f volunteer seedlings that assure fu ll ground 
C ou rtesy  SCS9 USDA•

after combining seed in late May, the 
stubble is disced down and followed by 
a summer catch crop, such as dwarf 
grain sorghum in rows.

Rescue grass requires a reasonably 
good fertility level, and like all grasses 
it responds to nitrogen. To sow rescue

Fig. 3 . Combine-harvesting the rescue grass-reseeding Dixie crim son clover eom bination stand 
in late May 1 9 5 3 . The “ straw” o f this m ixture is heavily mixed with green rescue leaves, making 
a fairly good grade o f hay as a by-product. C ourtesy  H PiSAE , USDA,
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grass, we prepare a disc-harrowed seed
bed as for oats, or follow cotton in Oc
tober, and fertilize as for a good crop of 
oats but plant differently by mixing 5 
pounds of Chapel Hill rescue seed with 
100 pounds of 4-12-12 fertilizer and 
drilling the mixture through the fer
tilizer side of the grain drill, opened 
up a few notches to put out 400 pounds 
per acre of fertilizer and 20 pounds per 
acre of rescue seed. To plant for the 
combination sod, we then follow with 
inoculated reseeding crimson clover seed 
broadcast at the rate of 10-15 pounds 
per acre, and cultipack. A late fall top- 
dressing of 16 pounds per acre of N is 
known to be beneficial to both the grass 
and the clover.

Both grass and clover mature seed 
nearly enough at the same time in May 
to allow combine harvesting together, 
but heavier rescue stands and seed 
yields are secured from pure rescue 
stands. Excellent first-year seed yields 
in excess of 1,000 pounds per acre have 
been secured following topdressings of 
66 pounds per acre of N in March. 
Two- and three-year stands of rescue on 
the Station, regularly fall and winter 
grazed, are improving in foliage pro
duction as well as in seed yield.

During the severe drouths of 1952,

Fig. 4 . The volunteer com bination o f rescue 
grass and crim son clover, useful fo r  winter graz
ing, fo r seed production, and as a rotation-base 
grass-legume sod* C ou rle ty  B PISA E , USD At

rescue plants of perennial habit sur
vived well enough to provide a light 
seed crop in October, substantial 
amounts of fall grazing, considerable 
winter grazing, and a heavy seed crop 
in May of 1953. As all livestockmen 
are aware, the dry September-October 
fall period is a critical one from the 
pasturage standpoint, as the summer 
grasses are then old and tough. New 
seedings of the winter annuals such as 
oats, ryegrass, and crimson clover are 
rarely available for grazing until late 
November, and in some years not until 
late winter or early spring.. Perennial 
rescue promises to fill this gap.

In many areas the most critical pas
ture period of the year occurs in mid
winter, usually during the months of 
January and February, when some sup
plemental barn feeding is almost al
ways required to keep beef cattle in 
good condition. Rescue grows during 
mild spells in the winter very much as 
does oats. The tall fescue helps out, 
provided it was not grazed down prior 
to winter. Although it remains green, 
this grass makes very little growth dur
ing the winters.

Our experience indicates that the 
three types of pastures mentioned can 
be expected to supply full feed grazing 
in most winters at the rate of 2 to 3 
acres per cow unit, whereas they will 
carry 2 or more cows per acre during 
their flush spring growing periods. Al
ternate controlled grazing of winter 
pastures is good practice to avoid over- 
grazing, especially in the rescue and 
oats-ryegrass pastures with crimson 
clover.

Rescue grass is extremely palatable 
to hogs, dairy and beef cattle. Cattle 
will leave lush early spring pastures of 
oats, ryegrass, and crimson clover to 
graze on rescue grass, if they have access 
to both.

The Chapel Hill strain of rescue, 
named for the Chapel Hill, N. C. nur
sery of the SCS where it was selected, 
is well adapted in the Southeast. It 
is resistant to head smut, and reason- 

( Turn to page 39)
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fliil* rn i nr “Curl leaf” symptoms on sour cherry trees appear when 
"***■ potassium becomes the limiting factor. The symptoms,
f B j p t i i r P  cupped leaves with a brown marginal scorch and lack of
j. i L i u i c  terminal growth when the deficiency is severe, are prevalent
on both bearing and non-bearing trees. The deficiency can be detected first by 
the cupping of the older leaves. In the older trees the first “curl leaf” symptoms 
will be noted in the topmost branches. Although the trees can survive under a 
rather severe deficiency of this type, growth and fruiting are limited.

The colored cover picture illustrates the types of leaf and twig growth from 
young cherry trees—(left) fertilized with potash, (right) potash-starved. These 
samples were taken in the orchard of Spencer Eames, Egg Harbor, Wisconsin, 
August 6, 1952, from an experiment being conducted by the Peninsula Branch 
Experiment Station of the University of Wisconsin, located near Sturgeon Bay, 
Wisconsin. The orchard nutrition studies are under the supervision of Professor
F. A. Gilbert. The normal twig (left) represents only one year of new growth. 
The potash-starved branch (right) illustrates the cupping and scorching of leaves 
on several years’ annual growth.

The Door County, Wisconsin, cherry-growing area is on a peninsula extending 
out between Lake Michigan and Green Bay. The soil is residual from limestone 
and underlain with limestone at variable depths. Most soils are alkaline or near 
neutral. Limestone particles throughout these soils, in sizes from silt or gravel 
to larger rocks, are a constant source of calcium and alkalinity. This is the con
dition with which orchardists must learn to live. One cannot expect to fully 
convert the alkalinity. Under such conditions, a constant supply of available 
potassium is necessary from fertilizers, or from mulch materials used for stabilizing 
moisture conditions within root zones.

In the past, many cherries were grown by dairy farmers. They used manure 
mulches for supplying nitrogen, and automatically took care of some of the 
potassium needs. As cherry-growing expanded and most of the nitrogen was 
supplied from chemical sources, the need for more potassium became more evi
dent, especially on younger plantings.

Trees in a Fish Creek, Door County, orchard showed extreme deficiency 
symptoms in 1950. Different fertilizer treatments were applied by Professor 
Gilbert in the fall of that year. Trees treated with nitrogen alone yielded 6 V2 

pails of cherries. Those treated with nitrogen plus five pounds of high-potash 
fertilizer (0-0-60) yielded almost 11 pails, and trees which received nitrogen plus 
10 pounds of 0-0-60 yielded more than 1514 pails.

Furthermore, the trees receiving potash yielded larger cherries which ripened 
more evenly. Trees fertilized with nitrogen alone yielded 60% fully mature 
cherries; those treated with nitrogen plus 10 pounds of 0-0-60 yielded 8714% 
mature cherries.

27
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In another of these test orchards, Professor Gilbert studied the effects of dif
ferent fertilizer treatments on tree growth. He also studied the mineral content 
of the soil and leaf tissue of deficient and healthy trees. Leaf samples from 
deficient trees were low in phosphorus and potash. They didn’t contain as much 
moisture, but had larger amounts of calcium than leaves from normal trees.

Soil tests around infected trees showed a very low content of potash in plots 
which had been fertilized with nitrogen alone. The trees receiving a complete 
fertilizer made the best growth during the season.

If potash fertilizers are not applied until midseason, after the “curl leaf” symp
toms become more evident, one cannot expect the full correction of these potash- 
hunger signs the first year. Potash does not seem to affect the foliage growth as 
rapidly as orchardists expect from nitrogen applications. For this reason, some 
orchardists have been disappointed temporarily following the first application of 
potash. Summer or fall applications of potash will produce normal growth by 
the next season. Annual applications, spring or fall, will maintain normal growth 
of new wood and prevent the “curl leaf.”

F p r tlll7 a tin n  Much is stemming from the agricultural advisory
groups in the way of urging farmers to order 

and apply fertilizer this fall. It will lessen the rush of work next spring; roads 
and fields are drier; deliveries will be prompter; and the fertilizer will be well- 
cured. Applications can be made before plowing for fall seedings and as top- 
dressings for alfalfa, other legumes, and pastures. Used for winter crops, 
fertilizer will help obtain a good growth to keep the soil from eroding and the 
leaching of its fertility.

An August 21 release from the University of Illinois has this to say particularly 
with respect to potash:

“There’s good news for farmers this week in the price and supply situation for 
muriate of potash. The plant-food material is now priced below prewar. And 
there is a plentiful supply.

“This doesn’t mean that dealers will carry large enough supplies to meet peak 
demand. So it will be good business, according to a University of Illinois Soils 
Specialist, to order potash now and take delivery whenever the dealer can 'fill 
the order.

“C. M. Linsley says that muriate of potash can be stored in the soil as well as 
in the barn. Farmers can apply it any time .this summer or fall to fields that 
need it.

“The material can be spread on stubble clover or clover sod to be plowed under, 
or on pastures or hayfields. Where land is not too rolling, it can be applied on 
soybean stubble where small grain and clover or alfalfa are to follow next year.

“A soil test is the only sure way to tell whether or not the land needs potash, 
the soils man points out. The test will tell you not only whether a field needs 
the plant food, but exactly how much it needs per acre. The soil test also tells 
how much lime and phosphorus are needed, if any.

“Before ordering a supply of muriate of potash, Linsley advises a farmer who 
has not tested his soil to see his county farm adviser for instructions on how to 
take soil samples for testing.”

All of this is good advice. It is to be hoped that more and more farmers will 
have their soils tested this fall and avoid probable delays in getting back the 
reports due to rush of testing work at the laboratories next spring. On receipt of 
the reports, efficient management calls for fall fertilization wherever possible.



Season Average Prices Received by Farmers for Specified Commodities *
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Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
( Corn 

Cents
Wheat
Cents

Hay 1 
Dollars

Cottonseed
Dollars Truel

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Cropi
Aug.-July Julv-June July-June Oct.-Sept. July-June July-June July-June

Av. Aug. 1909- 
July 1 9 1 4 ... 12.4 10.0 69 .7 8 7 .8 64 .2 88 .4 11.87 22 .55

1927.................... 20 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34.83
1928.................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 99 .8 11.22 34.17
1929................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30.92
1930................. .. 9 .5 12.8 91 .2 108.1 5 9 .8 67.1 11.06 22 .04
1931.................... 5 .7 8 .2 46 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .97

6 .5 10.5 3 8 .0 5 4 .2 31 .9 3 8 .2 6 .2 0 10.33
1933................. 10.2 13.0 82 .4 69 .4 5 2 .2 74 .4 8 .0 9 12.88
1934.................... 12.4 2 1 .3 44 .6 7 9 .8 8 1 .5 8 4 .8 13.20 33 .00

11.1 18.4 59 .3 7 0 .3 6 5 .5 83 .2 7 .5 2 30.54
1936.................... 12.4 23 .6 114.2 92 9 104.4 102.5 11.20 33 .36
1937.................... 8 .4 20 .4 52 .9 7 8 .0 5 1 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 6 9 .8 4 8 .6 56 .2 6 .7 8 21 .79
1939.................... 9.1 15.4 69 .7 73 .4 5 6 .8 69.1 7 .9 4 21.17
1940.................... 9 .9 16.0 54.1 85 .4 6 1 .8 68 .2 7 .5 9 21.73
1941.................... 17 .0 26 .4 80 .8 9 2 .2 75.1 94 .4 9 .7 0 47 .65
1942.................... 19 .0 36 .9 117.0 118.0 9 1 .7 110.0 10.80 45.61
1913.................... 19 .9 40 .5 131.0 206.0 112.0 136.0 14.80 52 .10
1944.................... 20 .7 4 2 .0 150.0 190.0 109.0 141.0 16.50 52 .70
1945.................... 22 .5 3 6 .6 143.0 204.0 127.0 150.0 15.10 51 .10
1946.................... 32 .6 38 .2 124.0 218.0 156.0 191.0 16.70 72 .00
1947.................... 3 1 .9 3 8 .0 162.0 217.0 216 .0 229 .0 17.60 85 .90
1948.................... 30 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 28 .6 45 .9 128.0 214! 0 124.0 188.0 16.50 43.40
1950.................... 40.1 51 .7 91 .7 173.0 153.0 200 .0 16.70 86.50
1951.................... 37 .9 51 .2 163.0 306 .0 168.0 211 .0 1 9 .5 0 ' 69 .30
1952 

August.......... . 37 .92 48 .8 278 .0 410 .0 173.0 204 .0 19.35 69 .80
September. . . 39.11 51 .0 " 222.0 335 .0 171.0 209 .0 20 .25 69 .60
October......... , 36 .77 50 .9 211.0 294 .0 153.0 207 .0 20 .85 70 .70
November. . . 34 .05 47 .6 217.0 311.0 145.0 213 .0 21 .25 69 .70
December.. . . 31.71 49 .6 199.0 362 .0 150.0 212 .0 21 .65 68 .50

1953 
Ja n u a ry .. . . 29 .79 46 .2 206 .0 386 .0 148.0 210 .0 21 .65 65 .30
February. . . . 30 .19 3 6 .7 179.0 384 .0 143.0 205 .0 20 .85 64.50

: M arch........... . 31 .52 . . . . 165.0 401 .0 146.0 210 .0 19.65 63 .6 0
April.............. . 31 .45 134.0 409 .0 146.0 208 .0 18.85 63 .10
M ay............... . 31 .73 s i  Is 115.0 413 .0 149.0 206 .0 17.95 61 .80
Ju n e ............... . 31.51 5 1 .0 102.0 398 .0 146.9 188.0 16.05 61.20
Ju ly ................ . 31 .87 51 .2 9 5 .5 402 .0 147.0 187.0 15.45 59 .0 0

1927.................... 163
Index Numbers (Aug. 1909 

207 146 124
- J u ly  1914 =  100) 

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 89 81 109 74 87 110
1938................... 69 196 80 79 76 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943.................... 160 405 188 235 174 154 125 231 245
1944.................... 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946.................... 263 382 178 248 212 209 141 319 182
1947.................... 257 380 232 248 336 259 148 381 228
1948.................... 482 222 253 201 226 155 298 214
1949./................ 231 459 . 184 244 193 213 139 192 201
1950.................... 517 132 197 238 226 141 384 185
1951.................... 512 233 349 262 239 164 307 239
1952 

August.......... 306 488 399 467 269 231 163 310 229
September. . 315 510 319 382 266 236 171 309 182
October......... 297 509 303 335 238 234 176 314 189
N ovem ber.. 275 476 311 354 226 241 179 309 238
December.. 256 496 286 412 234 240 182 304 256

1953 
January. . . . 240 462 296 440 231 238 182 290 237
February. . . 243 367 257 437 223 232 176 286 237
March........... 254 237 457 227 238 166 282 248
Anril.............. 254 192 466 227 235 159 280 204
M ay............... 256 515 165 470 232 233 151 274 182
Ju n e.............. 254 510 146 453 227 213 138 271 270
July ................ 257 512 137 458 229 212 130 262 216



3 0 B e t t e r  C r o ps  W it h  P la n t  F ood

Wholesale Prices of Ammoniates

Nitrate

e

Sulphate Cottonseed

Fish scrap, - . 
dried 

11-12%  
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,

High grade 
ground . 
blood. I  

16-17% 
ammonia.

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

1910-14.................... $2.68 $2 .85 $3 .50 $3.53 $3.37 $3.52 ;
1927........................... 3.01 2 .26 5.07 5 .87 4 .32  - 5.70
1928.......................... 2 .67 2 .3 0 7 .0 6 6 .63 4 .92 6.001929........................... 2 .57 2 .04 5.64 5 .0 0 4.61 5.721930.......................... 2 .47 1.81 4.78 4 .96 3 .79 4.58
1931........................... 2 .34 1.46 3 .10 3 .9 5 2.11 2.46
1932........................... 1.87 1.04 2 .18 2 .18 1.21 1.36

1.12 ■ 2 .95 2 .86 2 .06 2.46
1934.......................... 1 .52 1.20 4 .46 3 .1 5 2.67 3.27
1935.......................... 1.15 4.59 3 .1 0 3 .06 3.65

1.23 4.17 3 .4 2 3 .58 4.25
1937........................... 1.63 1.32 4.91 4 .66 4.04 4.80
1938.......................... 1 .69 1.38 3 .6 9 3 .7 6 3 .15 3.53
1939........................... 1 .35 4 .02 4.41 3.87 3.90
1940........................... 1 .69 1.36 4 .64 4 .3 6 3 .33 3.39
1941........................... 1.69 1.41 5 .5 0 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 .6 8 5 .77 4.86 6.71
1945........................... 1.42 7.81 5 .77 4.86 6.71
1946.......................... 1.97 1.44 11.04 7 .3 8 6 .60 9.33
1947........................... 2 .50 1.60 12.72 10.66 12.63 10.46
1948...................... 2 .86 2 .03 12.94 10.59 10.84 9.85
1949.......................... 2 .29 10.11 13.18 10.73 10.62
1950........................... 3 .0 0 1.95 11.01 11.70 10.21 9.36
1951........................... 3 .16 1.97 13.20 10.92 10.18 10.09
1952

August................. 3 .3 4 2.07 14.26 11.28 9 .78 7.89
September.......... 3 .34 2 .07 13.39 11.25 11.11 10.02
October............... 3 .3 4 2 .07 13.39 11.24 10.62 9.41
November.......... 3 .34 2 .07 13.31 11.24 10.32 9.71
December........... 3 .3 4 2 .2 6 13.20 11.24 9 .95 9.17

1953 
Jan u ary ............... 3 .3 4 2 .2 8 13.25 11.24 8.43 8 .05
February............ 3 .3 4 2 .28 13.21 11.24 7 .75 7 .28
M arch.................. 3 .3 4 2 .2 8 12.69 11.24 7 .16 6.56
April.................... 3 .3 4 2 .2 8 11.75 11.24 6.07 6.00
M ay ..................... 3 .34 2 .2 8 10.34 11.24 6 .23 6 .14
Ju n e ..................... 3 .3 4 2 .2 8 10.61 11.26 6.62 6.31
Ju ly ...................... 8 .34 2 .2 8 10.34 11.15 6 .75 6.14

1927........................... 112
Index Numbers (1910-14 

79 145
=  100) 

166 128 162
1928.......................... 100 81 202 188 146 170
1929.......................... 96 72 161 142 137 162
1930........................... 92 64 137 141 112 130
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.......................... 93 56 363 302 374 297
1948.......................... 107 71 370 300 322 280
1949.......................... 117 80 289 373 318 302
1950.......................... 112 68 315 331 303 266

118 69 377 310 302 287
1952

August................. 125 73 407 320 290 224
September.......... 125 73 383 319 330 285
October............... 125 73 383 318 315 267
November.......... 125 73 380 318 306 276
December........... 125 79 377 318 295 261

1953 
Jan u ary ............... 125 80 379 318 250 229
February............. 125 80 378 318 230 207
M arch.................. 125 80 363 318 212 186

125 80 336 318 180 170
125 80 295 318 185 174
125 80 303 319 196 179

Ju ly ...................... 125 80 295 316 200 174
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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. At c.i.f. At c.i.f. A t 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............. SO.536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.657
1927.................... .525 3 .0 9 5 .5 0 .646 .924 25.55 .586
1928.................... .580 3 .1 2 5 .5 0 .669 .957 26.46 .607
1929.................... .609 3 .1 8 5 .5 0 . 672 .962 26.59 .610
1930.................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1931.................... .485 3 .1 8 5 .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 .5 0 .662 .864 25 .10 .601
1934.................... .487 3 .14 5 .67 .486 .751 22.49 .483
1935.................... .492 3 .3 0 5 .6 9 .415 .684 21.44 .444
1936................... .476 1.85 5 .5 0 .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.................... 1 .90 5 .5 0 .521 .751 24.52 .570
1940.................... .516 1.90 5 .5 0 .517 .730 24.75 .573
1941.................... .547 1.94 5 .64 .522 .780 25 .55 .367
1942.................... .600 2 .13 6 .2 9 .522 .810 25.74 .205
1943.................... .631 2 .0 0 5.93 .522 .*786 25.35 .195
1944.................... .645 2 .10 6 .1 0 !522 .777 25.35 .195
1945.................... .650 2 .2 0 6 .23 .522 .777 25.35 .195
1946.................... .671 2.41 6 .5 0 .508 .769 24.70 .190
1947.................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... .764 4 .27 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6 .22 .397 .703 14.14 .195
1950.................... 3 .83 5.47 .371 .716 14.33 .195
1951.................... 3 .9 8 5 .47 .401 .780 15.25 .200
1952 

August.......... .860 3 .9 8 5 .47 .386 .768 14.72 .193
Septem ber.. .860 3 .9 8 5 .47 .389 .768 14.72 .193
October........ .860 3 .9 8 5 .47 .391 .768 14.72 .193
November. . .860 3 .9 8 5 .47 .391 .768 14.72 . 193
December.. . .860 3 .9 8 5 .47 .427 .827 16.00 .210

1953 
January. . . , .860 3 .9 8 5 .47 .430 .827 16.00 .210
February, , , .860 3 .9 8 5 .47 .430 .827 16.00 .210
M arch........... .860 4 .22 5 .47 .430 .827 16.00 .210
April.............. .860 4 .2 8 .430 .827 16.00 .210
M ay .............. .860 4 .28 .430 .827 16.00 .210
Ju n e.............. .860 4 .2 8 .361 .708 13.44 .176
Ju ly ............... .895 4 .2 8 .396 .768 14.72 .193

Index Numbers (1910-14 =  100)
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

121 61 128 73 82 105 83
1946...................... 125 67 133 71 81 102 82
1947........................ 139 84 135 70 74 78 83
1948........................ 143 118 135 67 72 58 83
1949........... 144 108 128 67 74 58 83

142 106 112 68 75 •59 83
152 110 112 72 82 63 83

1952
August.............. 160 110 112 70 81 61 82
September 160 110 112 70 81 61 82
October............. 160 110 112 70 81 61 82
Novem ber.. . . 160 110 112 70 81 61 82
December.. .  . 160 110 112 75 87 66 85

1953
January.......... 160 110 112 76 87 66 85
February.......... 160 110 112 76 87 66 85
M arch................ 160 117 112 76 87 66 85
April.................. 160 119 . . . 76 87 66 85
M ay................... 160 '  • 119 • • • 76 87 66 85
Ju ne................... 160 119 66 74 56 80
Ju ly .................... 167 119 • • • 71 81 61 82
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Prices paid 
by fanners Wholesale

Farm
for com
modities

prices 
of all com- Fertiliser Chemical Organic Superphir>«-

1927................
prices’1' bought* moditiest material! ammoniates ainmoniates phate Potash*^
141 148 139 116 89 150 100 94

1928................ 149 152 141 121 87 177 108 97 v
1929................ 148 150 139 114 79 146 114 97 t
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99 !
1933................ 70 104 96 70 45 71 81 95 4
1934................ 90 118 109 72 47 90 91 72 i
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75 4
1938................ 97 122 115 78 52 101 92 77 -i
1939. .............. 95 121 112 79 51 119 89 77 *
1940................ 100 122 115 80 52 114 96 77 -t
1941................ 123 130 127 86 56 130 102 77 .
1942................ 158 149 144 93 57 161 112 77 <
1943................ 192 165 151 94 57 160 117 77 J
1944................ 196 174 152 96 57 174 120 76 i
1945................ 206 180 154 97 57 175 121 76 j
1946................ 234 197 177 107 62 240 125 75 <
1947................ 275 231 222 130 74 362 139 72
1948................ 285 250 241 134 89 314 143 70 3
1949................ 249 240 226 137 99 319 144 70
1950................ 256 246 236 132 89 314 142 72
1951................ 302 271 263 139 93 331 152 76
1952 

August.. . . 295 274 252 144 98 337 160 73
September. 288 271 250 145 98 349 160 74
O ctober.. . 282 269 248 145 98 341 160 74 •'
November. 277 268 248 144 98 336 160 74
December.. 269 267 246 146 101 329 160 79

1953 
January. . . 267 267 246 144 102 307 160 80
February. . 263 264 246 142 -102 296 160 80 '
March 264 265 248 141 102 282 160 80
April........... 259 264 246 139 102 256 160 80
M ay........... 261 264 247 137 102 245 160 80
June........... 259 260 246 135 102 253 160 70 i
Ju ly ............ 259 261 249 138 102 252 167 75 j

• U. S . D. A. f ig u r e s ,  revised January  1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t Department of Labor index converted to 1910*-14 base.
tT h e  Index numbers of prices of fertilizer materials are based on original study 

made by the Department of Agricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

i B e g in n in g  J u l y  1949, b a led  h a y  p ric e s  red u ced  by  $4.75 a ton  to  be com p arab le
to  lo o se  h a y  p ric e s  p re v io u s ly  quoted .

3A11 p o ta sh  s a l t s  now  qu o ted  F .O .B . m in es o n ly ; m an u re  s a l t s  s in c e  Ju n e  1941, 
o th e r  c a r r ie r s  s in c e  Ju n e  1947.

* * T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c tu a lly  paid fo r  p o tash  is  lo w er th a n  the 
a n n u a l a v e r a g e  b e c a u s e  s in c e  192(1 o v e r  90%  o f  th e  p o ta sh  used  in  a g r ic u ltu re  has 
b een  c o n tra c te d  fo r  d u r in g  th e  d isco u n t p eriod . T h e  m axim u m  d isco u n t Is now 
1 0 % . A p p lied  to  m u r ia te  o f  p o ta sh , a p r ice  s l ig h t ly  ab o v e  $.353 p er u n it  KsO thus 
m o re  n e a r ly  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  b ased  on a rith m e tic a l 
a v erag es of m onthly quotations.
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This section contains a short review o f some o f the most practical and im portant bulletins, and lists 
all recent publications o f the United States Departm ent o f A griculture, the State Experim ent Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Econom ics. A file o f this departm ent of 
BETTER CROPS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar subjects named.

Fertilizers
■' "Fertilizer and Fertilizer Material, Fiscal Yr. 
1950-51," Ala. Dept, o f Agr. and Industries, 
Montgomery, Ala., Dept. Bui. No. 56.
[■ "Fertilizing Materials, 1952," Dept, o f Agr., 
Sacramento 14, Calif., Spcl. Publ. No. 247, 
Feb. 1953.
t "Bulk Spreading o f Limestone," Agr. Ext. 
Serv., Univ. o f Conn., Storrs, Conn., Fldr. 65, 
Feb. 1953, R. 1. Munsell.

"Fertilizers, Fertilizer Materials and Rock. 
Phosphate Sold in Illinois, July 1, 1952, to 
December 31, 1952,"« Dept, o f Agronomy, 
Univ. o f III., Urbana, 111., AG 1576, May 1953, 
T. Kurtz and N. G. Pieper.

"Rate, Placement, and Source o f Phosphorus 
Fertilizers for Potatoes in Maine," Agr-. Exp. 
Sta., Univ. of Maine, Orono, Maine, Bui. 506, 
Sept. 1952, G. L. Terman, A. Hawkins, C. E. 
Cunningham, and P. N. Carpenter.

"Facts About Fertilizing Blueberries," Agr. 
Exp. Sta., Rutgers Univ., New Brunswick, 
N. J., Cir. 550, Feb. 1953, C. A. Doehlert.

"Fertilizer and Lime Recommendations for 
New Jersey," Agr. Exp. Sta., Rutgers Univ., 
New Brunswick, N. J., Cir. 552, May 1953.
. "Fertilizer Helps Crops," Dept, o f Agron
omy, N. D. Agr. College, Fargo, N. D., Cir. 
A-187, Jan. 1953, E. B. Norum and R. B. 
W id difield.
■ "Charts and Maps Showing Fertilizer Con
sumption in Oklahoma 1951-52," State Dept, 
of Agr., Oklahoma City 5, Okla.
■ "Leaf Concentrations o f Five Elements in 
Relation to Optimum Nutrition o f a Number 
of Horticultural Crops," Agr. Exp. Sta., Penna. 
State College, State College, Penna., Bui. 564, 
March 1953, W. Thomas, W. B. Mack, and
C. B. Smith.
. "Fertilization Experiments with Burley To
bacco Plant Beds," Agr. Exp. Sta., Univ. o f 
Tenn., Knoxville, Tenn., Bui. 231, March 
1953, B. C. Nichols and J. E. McMurtry, /r.

"Nitrogen and Spacing Experiments With 
Corn," Agr. Exp. Sta., Univ. o f Tenn., Knox
ville, Tenn., Bui. No. 232, March 1953, 0 . H. 
Long.

"Cotton Fertilizer Tests in the El Paso Area, 
1943-51," Tex. Agr. Exp. Sta., College Sta.,

Tex., Bui. 758, March 1953, P. D. Christen
sen and P. J. Lyerly.

"Legume Seed Yields Increased by Borax 
Fertilization,” Agr. Exp. Sta., Miss. State 
College, State College, Miss., Inf. Sheet 475, 
Oct. 1952, L. N. Wise.

"Anhydrous Ammonia as a Good Source 
of Nitrogen for Tung," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Inf. Sheet 
477, Nov. 1952, W. W. Kilby, B. G. Sitton, 
and W. A. Lewis.

Soils
“Soil Testing, A Tool For Improved Soil 

Management," Agr. Exp. Sta., Dept, o f Soils, 
New Haven, Conn., Spcl. Bull. Soils XIII,
C. L. W. Swanson.

"Soils and Fertilizers for Florida Vegetable 
and Field Crops,” Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 514, Feb. 1953, 
S. N. Edson and F. B. Smith.

"Maintaining Fertility in Mineral Soils Under 
Permanent Pasture," Agr. Exp. Sta., Univ. o f 
Fla., Gainesville, Fla., Bui. 515, March 1953, 
N. Gammon, Jr., W. G. Blue, J. R. Neller,
D. W. Jones, H. W. Lundy, and G. E. Ritchey. 

"Soils Do Respond,” Agr. Ext. Serv., Univ.
of Idaho, Moscow, Idaho, Ext. Cir. 128, Feb. 
1953, V. T. Smith.

"Brownstown Soil Experiment Field, 1940- 
52—General Summary of Results," Agr. Exp. 
Sta., Univ. o f III., Urbana, III., AG 1529a, 
1953, F. C. Bauer and P. E. Johnson.

"Using the Soil Survey and Land Capability 
Unit Maps," Agr. Ext. Serv., Univ. o f Md., 
College Park, Md., Fact Sheet 63, C. P. 
Ellington, F. L. Bent, and M. F. Hershberger.

"Test Your Soil for Better Crops and Higher 
Profits," Coop. Ext. Serv., Mich. State College, 
East Imusing, Mich., Ext. Fldr. F-174, K. 
Lawton.

"Soil Survey o f Limestone County, Ala
bama,” Agr. Exp. Sta., Ala. Polytechnic Inst., 
Auburn, Ala., Series 1941, No. 5, Issued 
March 1953.

"Soil Survey of Noble County, Indiana," 
Agr. Exp. Sta., Purdue Univ., LaFayette, Ind., 
Series 1940, No. 8, April 1953.

3 3
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"Soil Survey o f Central Montana," Agr. 
Exp. Sta., Montana State College, Bozeman, 
Montana, Series 1940, No. 9, February 1953.

Crops
" Alaskjand Red Clover," Agr. Exp. Sta., 

Univ. o f Alaska, Palmer, Alaska, Cir. 20, 
Feb. 1953, H. J. Hodgson, W. B. Wilder, and 
J. E. Osguthorpe.

"Dairy and Potato Farms in the Matanus\a 
and Tanana Valleys, 1951,” Agr. Exp. Sta., 
Univ. o f Alaska, Palmer, Alaska, Mim. Cir. 3, 
Feb. 1953, R. A. Andrews, H. A. Johnson, 
and P. F. Martin.

"Burmosa and Red heart—Two New Plum 
Varieties," Agr. Exp. Sta., Univ. o f Calif., 
Berkeley 4, Calif., Bui. 735, C. O. Hesse.

"Peach Varieties for a Warm Winter Cli
mate,” Agr. Exp. Sta., Univ. o f Calif., Berkeley 
4, Calif., Cir. 406, J. W. Lesley and M. M. 
Winslow.

"Brussels Sprouts Production in California," 
Agr. Exp. Sta., Univ. o f Calif., Berkeley 4, 
Calif., Cir. 427, R. H. Sciaroni, P. A. Minges, 
W. H. Lange, and W. C. Snyder.

"Progress Report 1940-1951, Dominion Ex
perimental Station, Prince George," Prince 
George, B. C., Canada, April 1953.

"Progress Report 1946-1951, Dominion Ex
perimental Station, Ste-Anne-De-La-Pocatiere," 
Ste-Anne-De-La-Pocatiere, Quebec, Canada, 
March 1953.

"Legume-Grass Seedings," Agr. Ext. Serv., 
Univ. o f Conn., Storrs, Conn., Bui. 442, Feb. 
1953, R. I. Munsell.

"Chemical Investigations o f the Tobacco 
Plant—The Effect o f Curing and of Fermenta
tion on the Composition o f the Leaves," Agr. 
Exp. Sta., New Haven, Conn., Bui. 569, 
March 1953, H. B. Vickery and A. N. Meiss.

"Vegetable Varieties for Colorado," Agr. 
Ext. Serv., Colo. A & M  College, Ft. Collins, 
Colo., Cir. 174-A, May 1952, C. M. Drage and 
A. C. Ferguson.

"1952 Report Florida Agricultural Extension 
Service,” Univ. o f Fla., Gainesville, Fla., H. G. 
Clayton, M. O. Watkins, and F. W. Parvin.

"Miscellaneous Tropical and Sub-Tropical 
Florida Fruits," Agr. Ext. Serv., Univ. o f Fla., 
Gainesville, Fla., Bui. 156, April 1953, H. 
Mowry, L. R. Toy, and H. S. Wolfe.

"Serving Georgia Through Research— 1952 
Annual Report,” Agr. Exp. Sta., Univ. o f  Ga., 
Athens, Ga.

"Temporary Winter Grazing Practices," Agr. 
Exp. Sta., Univ. o f Ga., Athens, Ga., Bui. 276, 
Jan. 1953, L. V. Crowder, O. E. Sell, and E. 
M. Parser.

"1950-1952 Hawaii Agricultural Experiment 
Station Biennial Report” Agr. Exp. Sta., Univ. 
of Hawaii, Honolulu 14, Hawaii, Feb. 1953, 
L. A. Henke.

"Molasses Grass on Hawaiian Ranges,” Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu, Hawaii, 
Ext. Bui. 59, June 1953, E. Y. Hosahji and 
J. C. Ripperton.

"Groff—A New Variety o f Lychee," Agr. 
Exp. Sta., Univ. o f Hawaii, Honolulu, Hawaii, 
Cir. 39, April 1953, W. B. Storey, R. A. Ham
ilton, and H. Y. Nal^asone.

"Overland Oats," Agr. Exp. Sta., Univ. of 
Idaho, Moscow, Idaho, Cir. 126, March 1953, 
H. Stevens.

"Illinois Orchard Topics," Agr. Ext. Serv., 
Univ. o f III., Urbana, III., H510a, April 1953, 
J. C. McDaniel.

"Ornamental Evergreens—Their Planting 
and Care," Agr. Ext. Serv., Purdue Univ., 
LaFayette, Ind., Ext. Bui. 320, R. B. Hull.

"1952 Iowa Corn Yield Test," Agr. Exp. 
Sta., Iowa State College, Ames, Iowa, Bui. 
PI 15, Feb. 1953, C. D. Hutchcroft and J. L. 
Robinson.

"Sixteenth Biennial Report o f the Director 
for the Biennium July 1, 1950, to June 30,
1952," Agr. Exp. Sta., Kansas State College, 
Manhattan, Kansas.

"Alfalfa Seed Production in Kansas," Agr. 
Exp. Sta., Kansas State College, Manhattan, 
Kansas, Cir. 290, Nov. 1952, C. O. Grand field 
and W. W. Franklin.

"Grow Snap Beans," Agr. Ext. Serv., La. 
State Univ., Baton Rouge, La., Agr. Ext. Pub. 
1128, Oct. 1952, J. A. Cox and J. Montelaro.

"Louisiana Cotton," Agr. Ext. Serv., La. 
State Univ., Baton Rouge, La., Ext. Pub. 
1132, Nov. 1952, R. A. Wasson and I. W. 
Carson.

"Christmas Harvest,” Agr. Ext. Serv., Univ. 
of Maine, Orono, Maine, Ext. Bui. 430, May
1953, L. P. Bissell.

"Research the Key to Agricultural Progress," 
65th Ann. Rpt., Agr. Exp. Sta., Univ. of Md., 
College Park, Md., Bui. A-74, Nov. 1952.

“Hints on Strawberry Growing in Home 
Gardens,” Coop. Ext. Serv., Mich. State Col
lege, East Lansing, Mich., Ext. Fldr. F-176, 
June 1953.

"Varietal Trials o f Farm Crops," Agr. Exp. 
Sta., Univ. o f Minn., St. Paul 1, Minn., Misc. 
Rpt. 18, June 1953.

"Agricultural Research Builds Up New Effi
ciency in Farming," Ann. Rpt., Agr. Exp. Sta., 
Univ. o f Mo., Columbia, Mo., Bui. 584, July
1952.

"Field Crops Varieties in Montana," Agr. 
Exp. Sta., Montana State College, Bozeman, 
Montana, Cir. 198, April 1952.

"Vegetable Varieties for Montana Gardens," 
Agr. Exp. Sta., Montana State College, Boze
man, Montana, Cir. 199, March 1953, H. N. 
Metcalf.

"Strawberry Culture," Agr. Ext. Serv., Univ. 
o f Nebr., Lincoln, Nebr., E. C. 1278, 1953,
C. C. Wiggans.

"Making A New Lawn," Agr. Exp. Sta., 
Univ. o f N. J., New Brunswick, N. J., Cir. 
553, April 1953.

"63rd Annual Report of the New Mexico 
Agricultural Experiment Station—Fiscal Year 
Ended June 30, 1952," Agr. Exp. Sta., N. 
Mex. A & M  College, State College, N. Mex.
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" Sixty-Fifth Annual Report o f the New  
York. State College o f Agriculture at Cornell 
University and the Cornell University Agri
cultural Experiment Station, 1952,“ N. Y. 
State College o f Agr., Cornell Univ., Ithaca, 
N. Y., June 1952.
- “Seventy-First Annual Report— 1952— of the 
New York State Agricultural Experiment Sta
tion at Geneva, N. Y.,“ N. Y. State College of 
Agr., Cornell Univ., Ithaca, N. Y., Jan. 1953.
■ “Raspberry Growing— Culture, Diseases and 
Insects,” Agr. Ext. Serv., N. Y. State College 
of Agr., Cornell Univ., Ithaca, N. Y., Cornell 
Ext. Bui. 719, Rev. Jan. 1953, G. L. Slate, A. J. 
Braun, and F. G. Mundinger.
| “Mulches for the Home Garden," N. Y. 
State College o f Agr., Cornell Univ., Ithaca, 
N. Y., Cornell Ext. Bui. 886, C. B. Raymond. 
r “Measured Crop Performance,” Agr. Exp. 
Sta., N. C. State College, Raleigh, N. C., Bui. 
381, Feb. 1953, M. G. McKenzie, C. D. Peedin, 
and R. P. Moore.
jf "What 45 Years o f Trials Have Taught Us 
About Tillage Methods and Crops Rotations,” 
Agr. Exp. Sta., N. D. Agr. College, Fargo, 
N. D., Bui. 381, April 1953, R. J. Douglas 
and T. J. Conlon.
P “Garden Varieties for North Dakota,” Agr. 
Ext. Serv., N. D. Agr. College, Fargo, N. D., 
Cir. A -l, Jan. 1953, H. Graves.
I “Raspberries,” Agr. Ext. Serv., N. D. Agr. 
College, Fargo, N. D., Cir. A-38, Jan. 1953, 
H. A. Graves.
' “1953 Crop Variety Recommendations and 
Report on Variety Performances in 1952,” Agr. 
Ext. Serv., N. D. Agr. College, Fargo, N. D., 
A-170, Jan. 1953, T. E. Stoa.

"Peanut Varieties for Oklahoma," Agr. Exp. 
Sta., Okla. A & M College, Stillwater, Okla., 
Bui. No. B-404, June 1953, L. L. Ligon.

“Higher Corn Yields,” Agr. Ext. Serv., Okla. 
A & M College, Stillwater, Okla., Cir. 591, 
W. Chaffin.

“Extension and You—Annual Report for 
1952,” Agr. Ext. Serv., Penna. State College, 
State College, Penna.

“Forage Production o f Grasses and Legumes 
in Northwestern Pennsylvania,” Agr. Exp. 
Sta., Penna. State College, State College, 
Penna., Bui. 568, June 1953, J. B. Washko, 
J. K. T hornton, and H. W. Higbee.
' “Band Seeding o f Grasses and Legumes, 
Saves Seed, Increases Production,” Agr. Ext. 
Serv., Penna. State College, State College, 
Penna., Leaflet 158, April 1953.

"1951 Trials o f Annual Flowers at the Penn- 
. sylvania State College,” Agr. Exp. Sta., Penna. 
State College, State College, Penna., Prog. Rpt. 
98, March 1953, R. P. Meahl, L. D. Little, Jr., 
and Sam Atmore.

“Pennsylvania Corn Performance Studies,” 
Agr. Exp. Sta., Penna. State College, State 
College, Penna., Prog. Rpt. 102, June 1953, 
L. L. Huber, H. M. Schaaf, and D. P. Satchel.

“Performance o f Varieties o f Grass and 
Legumes Species in Pennsylvania in 1952,"

Agr. Exp. Sta., Penna. State College, State 
College, Penna., Prog. Rpt. No. 105, June 
1953, H. R. Fortmann.

“Cotton Production—Insect and Disease 
Control, South Carolina, 1953,” Agr. Ext. 
Serv., Clemson Agr. College, Clemson, S. C., 
Cir. 380, Feb. 1953.

"Farming and Freedom 1951-1952,” 39th 
Ann. Rpt., State Dept, o f Agr., Nashville, 
Tenn.

“Burley Tobacco Leaf Composition Accord
ing to Position on the Stalk,” Agr. Exp. Sta., 
Univ. o f Tenn., Knoxville, Tenn., Bui. No. 229, 
Feb. 1953, D. R. Bowman and B. C. Nichols.

"Burley Tobacco Quality, Yield and Chem
ical Composition as Affected by Time of 
Harvest,” Agr. Exp. Sta., Univ. o f Tenn., 
Knoxville, Tenn., Bui. No. 230, March 1953, 
H. E. Heggestad and D. R. Bowman.

“Lawns for Virginia," Agr. Ext. Serv., Va. 
Polytechnic Inst., Blacksburg, Va., Bui. 206, 
April 1953, A. G. Smith, Jr., and H. Van De 
Werl{cn.

“Growing Orchard Grass for Seed,” Agr. 
Ext. Serv., Va. Polytechnic Inst., Blacksburg, 
Va., Cir. 591, June 1953.

“Growing Red Clover For Seed," Agr. Ext. 
Serv., Va. Polytechnic Inst., Blacksburg, Va., 
Cir. 592, June 1953.

"Sixty-Second Annual Report o f the Wash
ington Agricultural Experiment Station," State 
College o f Wash., Pullman, Wash., Bui. 540, 
Dec. 1952.

“Growing Brussels Sprouts in Western Wash
ington:—Adapted Varieties, Cultural Practices, 
and Economic Aspects,” Agr. Exp. Sta., State 
College o f Wash., Pullman, Wash., Sta. Cir. 
No. 207, Jan. 1953, J. F. Moore.

"Montgomery Red Clover and Drummond 
Timothy!’ Agr. Ext. Serv., State College o f 
Wash., Pullman, Wash., Ext. Cir. 231, June 
1953, K. J. Morrison.

"Topar Pubescent W heat grass,” Agr. Ext. 
Serv., State College o f Wash., Pullman, Wash., 
Ext. Cir. 232, June 1953, K. J. Morrison.

“How to Produce High Corn Yields,” Agr. 
Ext. Serv., W. Va. Univ., Morgantown, W. Va., 
Cir. 366, March 1953.

"How to Grow More Sugar Beets Per Acre,” 
Agr. Ext. Serv., Univ. o f Wis., Madison, Wis., 
Spcl. Cir. 31, April 1953.

"Making and Feeding Grass Silage,” Agr. 
Ext. Serv., Univ. o f Wis., Madison, Wis., Cir. 
405, Sept. 1951, N. N. Allen, G. Bohstedt, and
F. W. Duffee.

"Soybeans in Wisconsin,” Agr. Ext. Serv., 
Univ. o f Wis., Madison, Wis., Cir. 444, April 
1953, G. M. Briggs and J. H. Torrie.

“Report on the Agricultural Experiment Sta
tion, 1952,” USDA, Wash., D. C., Jan. 1953.

“Yuccas o f the Southwest,” USDA, Wash.,
D. C., Agr. Mono. 17, J. M. Webber.

“Roses for the Home," USDA, Wash., D. C., 
Home and Garden Bui. No. 25, May 1953.

"Rice Varieties and Their Yields in the 
United States 1939-50,” USDA, Wash., D. C., 
Cir. 915, March 1953.
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Economics
"Connecticut Vegetable Industry and Its Out

look for 1953," Conn. Dept, o f Farms and 
Markets, Hartford, Conn., Bui. 125, April
1953.

"Cabbage: Production Practices and Costs in 
the Coastal Plain o f Georgia," Agr. Exp. Sta., 
Univ. o f Ga., Athens, Ga., Mim. Series 52, 
June 1952, C. C. Taylor.

"Blue Lupine: Production Practices and 
Costs in the Coastal Plain o f Georgia," Agr. 
Exp. Sta., Univ. o f Ga., Athens, Ga., Mimeo 
Series 53, June 1952, J. V. Mine hew.

"Alfalfa Production Practices and Costs in 
the Limestone-Valley of Georgia," Agr. Exp. 
Sta., Univ. o f Ga., Athens, Ga., Mimeo Series 
54, June 1952, J. C. Elrod and W. T. Fullilove.

"Progress in Wheat Research," Agr. Exp. 
Sta., Kansas State College, Manhattan, Kansas, 
Cir. 294, Jan. 1953, H. E. Myers and R. 1. 
T hrockmorton.

"Frontiers in American Agriculture—Fourth 
Annual Farm Forum—November 17-18,1952,” 
Agr. Exp. Sta., Univ. o f Mo., Columbia, Mo., 
Bui. 589, Nov. 1952.

"Some Accomplishments o f Ten Years of
Agricultural Research in Montana—Fiftieth I
Fifty-Ninth Annual Reports o f the Montana 
Agricultural Experiment Station, July 1, 1942- 
June 30, 1952,” Agr. Exp. Sta., Montana State 
College, Bozeman, Montana.

“Resource Productivity on Montana Dry-. 
Land Crops Farms," Agr. Exp. Sta., Montana 
State College, Bozeman, Montana, Mim. Cir.,
66, June 1952, D. F. Fienup.

"The Economics o f Pasture Integration on 
Irrigated Farms," Agr. Exp. Sta., Montana 
State College, Bozeman, Montana, Mim. Cir.
67, July 1952, C. W. Jensen.

"Sorghum Production in New Mexico, Part 
1—Production and Price," Agr. Exp. Sta., 
N. Mex. A & M  College, State College, 
N. Mex., Bui. 371, Nov. 1952, M. Evans. \ 

"Planning for Balanced Farming," Agr. Ext. 
Serv., Clemson Agr. College, Clemson, S. C., 
Cir. 381, Jan. 1953, M. H. Sutherland and P. S. 
Williamon.

"Potatoes," USDA, Wash., D. C.,’ Statistical 
Bui. 122, March 1953.

Planting far Dry Spells . . .
( From page 16)

under most conditions, but that time 
of planting is extremely important for 
success with these crops; and that pas
tures managed in such a way as to

guard against overgrazing while utiliz
ing excess growth for hay to use in 
emergency periods will pay good divi
dends.

Efficiency May Mean 

Less Prnductinn Nnw

Farm efficiency may mean less pro
duction instead of more, says Mervin
G. Smith, Extension Specialist at Ohio 
State University.

Smith says many farmers have the 
mistaken idea that efficiency means to 
produce more crop and livestock prod
ucts—which would aggravate the pres
ent temporary surplus problem. This 
is not so.

“Efficiency means getting the most 
from each unit—from each acre, each

cow, sow, ewe, or hen,” Smith says.
“If a farmer can get as much from 

an acre and a half as he has been getting 
from two acres, isn’t it better for him 
to farm the acre and a half?” he asks. 
He points out that the other half acre 
could go into a soil-building program. 
This would reduce labor while build
ing soil for future production.

“We need increased production to 
support a growing population if we



August-September 1953 37

take the long range view,” the Econo- —as much as or more than ever before,
mist adds. “This may mean cutting We need a bushel of feed from the same
production and building soil now when acre and for the same cost that have
we seem to have plenty of food and been producing less than a bushel. This
feed to meet current demands. will reduce labor and equipment costs
' “We certainly need efficiency now and increase net income.”

Lobsters Help Solve Problem

II 

i b

IOBSTERS are helping solve a prob- 
I lem that has puzzled scientists for 
generations—what happens to dead in

sect skeletons in the soil.
Donald M. Reynolds, Assistant Pro

fessor of Bacteriology on the Davis 
campus of the University of Califor
nia, is trying to find out how chitin, 
the outer shell of lobsters and insects, 
is broken down in the soil. Chitin 
also makes up the skeletons of certain 
other animals and the walls of most 
fungi.

This hard, plastic-like material does 
not dissolve in water or most solvents, 
except some strong acids. But strong 
acids are not found in soils. Yet, all

the insect bodies and fungi are decom
posed in the soil, as are skeletons of 
lobsters, shrimp, and other similar ani
mals in the oceans. Without this nat
ural decomposition in the soil, we 
would be more than knee-deep in dead- 
insect bodies.

Reynolds is working with soil mi
crobes that feed on chitin by secreting 
enzymes that break down the chitin 
into other compounds. He is also 
studying the enzymes and attempting 
to identify the breakdown products. 
The work is being carried on partly 
under a grant from the National Sci
ence Foundation.

Fertilizing Peat Soils

!!El
r 1

ItTlTROGEN fertilizer, even on peat 
111 soils, often boosts individual celery 
plant weights as much as a pound.

Vegetable Crop Specialists at the Uni
versity of California at Davis ran tests 
for four years on San Joaquin Delta 
soils to find out how much nitrogen, 
phosphorus, and potash are needed to 
produce the heaviest crop.

Even though organic peat soils are 
generally high in nitrogen, the rate of 
breakdown of organic matter and re
lease of nitrogen are normally too slow 
to supply all the needs of a high nitro

gen-using crop like celery.
Optimum fertilization also speeds up 

the growth of the crop so the celery 
can be harvested as much as a month 
earlier in some cases, according to J. P. 
Underhill, U. C. Farm Adviser at 
Stockton, Oscar A. Lorenz and Melvin 
P. Zobel, Department of Vegetable 
Crops at Davis.

The researchers suggest a complete 
fertilizer supplying 100 to 200 pounds 
of nitrogen per acre and 100 pounds 
each of phosphoric acid and potash per 
acre for maximum yields on peat land
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where preceding crops have not been 
heavily fertilized.

On land definitely known to be de
ficient in any of these materials, 200 
pounds of nitrogen, phosphorus, or

potash per acre are recommended.
Split applications of the fertilizers 

showed little difference in yields over a 
single application immediately after 
transplanting.

Feed Tomatoes Well 

For Highest Yields

FOR high yields, feed tomatoes well 
is the advice of vegetable crops spe
cialists at the Experiment Station at 

Geneva.
A 10-ton to the acre crop, or about 

375 bushels, not a particularly heavy 
•yield of tomatoes for New York State, 
removes 100 pounds of nitrogen, 35 
pounds of phosphorus, and 175 pounds 
of potash in the fruit alone, according 
to Professor Charles B. Sayre. And 
yields of 20 tons of marketable toma
toes to the acre are frequently obtained, 
he adds.

While the amount of phosphorus re
moved by the tomato crop is relatively 
small, at least four times that amount 
should be used because of the rapid 
“fixation” of phosphorus in unavailable

forms in the soil, explains Professor 
Sayre.

“On the other hand,” he continues, 
“if large amounts of fertilizer high in 
phosphorus have been applied to the 
field for a number of years, the fixing 
capacity of the soil will become par
tially saturated and a lower phosphorus 
ratio will give as good crop yields with 
less cost. In such cases an 8-16-16 or 
5-10-10 fertilizer is recommended at 
the rate of 600 to 800 pounds per acre.”

About three-fourths of the fertilizer 
should be broadcast and plowed under 
as the land is fitted for tomatoes with 
the remaining one-fourth applied at 
planting time. Additional nitrogen may 
also be applied to good advantage as 
a sidedressing at the last cultivation of 
the crop.

Organic Gardening Hobby 

Has Limits Dn Farming Scale

ORGANIC gardening may be all 
right as a backyard hobby but 

farmers find it has limitations in large- 
scale operations, says the Ohio Farm 
and Home Research magazine.

Myron A. Bachtell, Agronomist at 
the Ohio Agricultural Experiment Sta
tion and author of the article, says the 
home gardener may have ample or
ganic materials such as leaves, grass 
clippings, straw, and weeds to spread 
on his small plot of soil. A farmer,

however, can not find enough of such 
materials to supply all the needs of his 
large acreage. Bachtell backs up his 
statements by citing results of long
time tests at the Ohio Agricultural Ex
periment Station. Research included 
crops such as corn, oats, and wheat 
grown in rotation and continuously.

Without a sod crop, organic matter 
content of soil decreased—even though 
more manure was used than the crops 
could make themselves. Bachtell
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learned that even in crop rotations, or
ganic matter was lacking in sufficient 
quantities to produce yields comparable 
to plots receiving additional inorganic 
fertilizer.

Another point that agronomists ques
tion, states the magazine, is that or
ganic farmers insist on using raw rock 
sources of phosphorus and potassium. 
Thousands of farmers have learned that 
they get better results more quickly

from superphosphate and muriate of 
potash.

The Agronomist points to a half cen
tury of research at the Ohio Experi
ment Station which supports the view
point of farmers who put their trust in 
superphosphate and muriate of potash.

A farmer will get his most desirable 
results, Bachtell declares, when he prac
tices a soil management plan that in
cludes commercial fertilizer, manure, 
and sensible crop rotation.

Hecent Trials With Rescue Grass . . .

( From page 22)

ably resistant to mildew. Many grow
ers in the Southeast have reported fail
ures with plantings made with seed 
grown in drier climates due to these 
diseases, but the Chapel Hill plantings 
have done well. Seed treatment checks 
head smut, but strains subject to mil
dew should be avoided. In the South
east, preliminary Experiment Station 
tests of strains of rescue grass indicate 
considerable variation in disease resist
ance, with but little difference in yield 
of the healthier strains. The Chapel 
Hill is one of the healthier strains, and 
its seed is now available in quantity.

Very little is known as yet about the 
•various rescue-1 egume combinations 
that may prove successful. We have 
had fair success with rescue over the 
past four years when it was oversown

on kudzu pastures. Considerable win
ter grass grazing has been secured on 
the dormant kudzu in winter, but the 
extra trampling by cattle on the poor, 
thin, eroded land of the type generally 
set to kudzu, together with some com
petition effects of the grass appears to 
be reducing the vigor of the kudzu 
summer growth that is needed for 
emergency summer and fall grazing. 
Consequently we are placing more em
phasis on the culture of rescue grass 
on better cropland where we can fence 
and graze it as needs require, harvest 
seed, disc down the stubble, and grow 
a catch crop; or winter graze then turn 
the sod under in adapted rotations, 
meanwhile maintaining good soil and 
water conservation practices that im
prove our soils.

Rothamsted Revisited . . .

( From page 12)

and the first experimental manures were 
applied. These dressings were repeated 
year by year and the produce was cut 
for hay twice a year. This exhaustive 
treatment, continued for so many years, 
has no direct relation to normal farm

practice but has yielded dramatic re 
suits. An early effect was marked 
deterioration in quality of herbage due 
to increasing acidity of the soil receiv
ing annual dressings of ammonium sul
phate. Accordingly in 1903, most of
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the plots were divided and the southern 
halves were limed, this treatment being 
repeated every fourth year. A marked 
change in the herbage is now evident 
where residual acidity has been counter
acted in this way. On the other hand 
where nitrogen was applied as nitrate 
of soda, no residual acidity developed 
and adding lime has had little visible 
effect. Both ammonium sulphate and 
nitrate of soda promote early growth 
and increase growth of grass at the 
expense of the clovers. Because the 
grass is cut as hay instead of being 
mowed  ̂ in the early stages of growth 
or grazed, it tends to shade out the 
clovers and in consequence the clovers 
are not able to benefit from dressings 
of superphosphate as they do in more 
normal conditions. Applications of po
tassium now have striking effects on 
the composition of the herbage because 
taking hay off the land year after 
year has lowered the level of potassium 
in subplots receiving no addition of 
this element.

The changes in composition of the 
herbage have been followed by labori
ous and costly botanical analysis. (Re
cent data will be found in the Rotham- 
sted Experimental Station report: Re
sults of the Field Experiments 1939- 
1947, Vol. 1, now in the press.) In
creasing soil acidity initiated by some 
of the experimental treatments has been 
followed by decrease in the numbers of 
earthworms. Because earthworms do 
not thrive in the most acid plots, the 
dead grass there assumes a peaty char
acter. Moles which feed on earthworms 
are more active in the less acid plots. 
On the other hand, rabbits graze by 
preference on the grass of the most acid 
plots and stop short at the edge of the 
subplot that has received lime. Yields 
of hay in the Park Grass experiment 
range from 3 tons per acre for complete 
fertilizer to Zz ton per acre for control, 
that is, well above and well below usual 
farm yields in England.

The other classical experiments are 
Hoosfield: 5Y2 acres continuous barley 
since 1852; Hoosfield one-acre alternate

wheat and fallow since 1851; Barnfield 
8 acres continuous mangolds since 1876- 
and the Agdell Fields 3 acres for grass 
rotation since 1848. Descriptions of 
these experiments will be found in the 
“Guide to the Experimental Plots” (2).

The acreage permanently under clas
sical and modern, long-period experi
ments is arable, 61 Zi acres and grass 
7 acres. The classical and long-term ex
periments occupy the same sites every 
year and total 1,112 plots. Annual ex
periments which number 500 to 600 
plots occupy different plots each year. 
Certain conditions are made and com
plied with in the intervals between ex
periments to reduce residual effects.

Older agricultural workers will re
member some 25 years or more ago 
when the statistical concept and the 
necessity for the analysis of experi
mental data derived from experimental 
plots were strongly emphasized. The 
work of Dr. R. A., now Sir Ronald, 
Fisher, in this field is, of course, well- 
known. “Student’s method,” “stand
ard error,” “variance,” and other terms 
became a part of the every-day vocabu
lary of the workers with fertilizer plots. 
Dr. F. Yates, F.R.S., now heads the 
statistical work at Rothamsted. As 
would be expected in the intervening 
years, the fertilizer experimental plots 
at Rothamsted have become more com
plicated than the simple plan of the 
classical experiments. The object of 
the new plans is, of course, to eliminate 
as much as possible the error due to 
differences in soil types and from other 
causes. Various designs of experiments 
are now used for modern work. All 
fertilizer treatments are replicated. One 
type of arrangement is randomized 
blocks; another is the Latin Square; 
and other experiments are laid out to 
employ a factorial design. For infor
mation on experimental design a prac
tical summary will be found in “Guide 
to the Experimental Plots” (2), pages 
24 and 25, and in more detail in “The 
Design of Experiments” (5), and “The 
Design and Analysis of Factorial Ex
periments” (6). The long-term ex-
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periments are fully described in the 
above guide (2).

The old Park Grass plots are, as 
already stated, grown entirely for hay 
production and never ploughed up. 
The main pasture experiments of the 
Station are now concerned with soil 
fertility problems more closely con
nected with present-day practice— 
namely, the effect of leys or meadows 
of different kinds on the productivity 
of the soil when the land is once more 
brought under arable cropping. This 

• study of ley farming or alternate hus
bandry involves the largest and most 
complicated rotation experiments now 
being conducted at Rothamsted and 

I . Woburn.
The results of fertilizer experiments 

on the “Exhaustion Land,” Hoosfield, 
are very striking. A strip of 214 acres 
grew wheat under different fertilizer 
treatments from 1852 to 1875. Then 

' from 1876 to 1901, the strips were 
devoted to continuous potato experi
ments. The fertilizer treatments were 
then stopped except for an application 
of nitrogen every year. For 49 years 
no mineral fertilizers have been ap
plied. It is noticeable that the crop of 
barley now grown is often quite uneven. 
The unevenness of this crop of cereals 
49 years after the fertilization of pota
toes ceased is associated with the re
sidual effects from the use of barnyard 
manure and superphosphate. So strik
ing was this result in 1949 that “chem
ical work on the crops and soils has 
been put in hand and cereal yields on 
the old plots are now taken” (2).

In addition to the field experiments, 
a vast amount of research and investiga
tions is carried on in the several labora
tories. They include departments in 
chemistry, biochemistry, physics, bot
any, soil microbiology, pedology with 
which is associated the soil survey of 
England and Wales, statistics, plant 
pathology, entomology, insecticides and 
fungicides, nematology and bees. There 
is also a field experiments section, the 
library containing 30,000 volumes, and 
a photographic section which is fully

equipped. Photography plays an im
portant role at Rothamsted.

It is impossible in the space available 
to give even a summary of the investi
gations in all the laboratories. Fortu
nately, however, an account of the work 
in progress, contributed by the heads of 
the departments and written in non
technical language, is available. It gives 
the general scope and results of the in
vestigations (3). More complete details 
and review articles covering each sec
tion of the work will be found in the 
annual reports (4).

Some of the work of the chemistry 
department is closely linked with the 
series of field experiments on soils at 
Rothamsted, Woburn, and many other 
centers. The purpose is to correlate 
field results and data with laboratory 
investigations.

During the past seven years the 
chemistry department in close coopera
tion with the research branch of the 
forestry commission has carried out 
experiments in forest nurseries on sitka 
spruce and other conifers. Forest nurs
eries offer particularly good facilities 
for investigating soil fertility and crop 
nutrition problems, as the level of fer
tility in many nurseries is far below 
that common on farms, gardens, and 
orchards. Experiments in many nurs
eries over several seasons have failed 
to reveal any consistent differences be
tween seedlings raised with composts 
and those raised with fertilizers pro
vided adequate amounts of nitrogen, 
phosphorus, potassium, and in some 
instances magnesium, are given.

Conifer seedlings have often been ob
served to grow very poorly in the older 
“established” nurseries. “Partial steril
ization” of these soils with formalin has 
given excellent results, but some im
provement has also been obtained from 
acidifying the soils with flowers of sul
phur or ammonium sulphate.

With this wealth of data and oppor
tunities for research, it is no wonder 
that scientific workers from all over the 
world visit Rothamsted every year and 
stay for varying lengths of time, doing
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work in its fields and laboratories. The 
countries represented by such visits in 
1951 were Australia, British West 
Indies, Canada, East Africa (Kenya), 
Egypt, Denmark, France, Holland, 
India, Malaya, South Africa, South 
America, Spain, Sweden, Switzerland, 
Tasmania, United States, West Africa 
(Nigeria), and other parts of the 
British Isles.

Visitors are always welcome. As sug
gested in the guide, visitors are re
quested to make the necessary arrange
ments with the secretary before visit
ing the Experiment Station.

It is considered very desirable at 
Rothamsted for all members of the 
staff to have an over-all knowledge of 
work of the Station as a whole. To 
accomplish this purpose, it helps a lot 
to discuss matters over a cup of tea 
together. The staff have tea every 
afternoon at “Red Gables” and visitors 
from overseas are usually present also.

It is one of the best spots I know to

raise our sights and obtain a glimpse 
of what is going on in the fields of 
soils, fertilizers, and plant diseases, not 
only in the United Kingdom but in 
many countries around the world.

References
(2.) “Guide to the Experimental Plots” 

Rothamsted Experimental Station. 
To be obtained from the Secretary 
(Price One Shilling).

(3.) “Investigations in the Labora
tories”—As above price 6d.

(4.) Report for 1951—As above price 
7. 6d.

(5.) R. A. Fisher “The Design of 
Experiments” 5th Edition 1949. 

(6.) F. Yates “The Design and Analy
sis of Factorial Experiments” 
Commonwealth Bureau of Soil 
Science, Technical Communica-. 
tion, No. 35, 1937.

N O T E : Foreign postage is extra in 
all cases.

Potash Pays With Peanuts . . .

( From page 8)

ers plant in rows as narrow as their 
equipment will permit but not any 
closer than 24 inches. The crop must 
be kept clean. Peanuts cannot com
pete with grass when plants are small.

The crop also likes land plaster and 
this is dusted over the plants at the 
first sign of blooming. This material 
is a source of quickly available calcium 
and calcium helps to produce plump 
kernels. Land plaster does not correct 
an acid soil. Lime does that; but, land 
plaster put on the ground where the 
young peanuts are forming is really 
effective. It makes the kind of peanuts 
that sell well on the market and taste 
well at the ball game.

Dusting the growing crop with sul
phur also pays in that the sulphur dust

controls leafspot, prevents shedding of 
the ripe nuts at digging time, and in
creases the quality and total yield of 
hay. The sulphur or copper-sulphur 
dust is made in three applications. 
When a crop is dusted, it should not 
be dug as early as an undusted crop.

This is not intended to be a full 
treatise on how to grow peanuts. 
Rather it is given to tell how one man 
is gradually increasing his acre yield 
on his farm and how one whole county 
is uniting to do the same thing on the 
farms of all growers in that county. 
The story could be duplicated in all the 
peanut-growing counties of North Caro
lina. It is having an effect on a crop 
worth $33,517,000 as picked and 
threshed in the State in 1952.
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Little Things . . .
( From page 5 )

events that youthful eyes see with 
amazement. My own Mother told me 
many yarns of the early times along 
the winding river where she spent her 
girlhood. Especially did she stress the 
little frame house by the ferry operated 
by my Grandpa back in the pioneer 
times. Later when I owned a car, it 
was a privilege to load Mother aboard 
and travel down the dusty xoads and 
over the long, covered wooden bridge 
to the land of her dreams.

At our first visit to the old habitat 
Mother had a hard time finding the 
exact spot because of new roads and 
relocations. A bystander with local 
lore showed us what was left of the old 
ferry house—now used as a shelter for 
chickens. Mother may have been dis
appointed somewhat as she peered in, 
but she found a path around the outside 
that led to a blooming lilac bush, 
planted by her Mother in the 1850’s. 
“It looks awful small to me,” she said 
of the house. “But it’s always going 
to seem big to me as long as I live.”

Remembering that, my own wife and 
I often took the kids out to the place 
and reminded them that the scenes we 
cherish in our infancy and youth are 
always bright landmarks if the living 
done in them was happy and worth 
recalling. Later we found that this was 
time well spent, for the children often 
mention things about our own home 
place which we had almost forgotten in 
the rush of breadwinning.

Out on the Dakota prairies years ago 
I heard a rugged settler tell how he used 
to go to the country store with his uncle. 
He told how the goods displayed in 
various ways made such an impression 
on him, and how vast the emporium 
seemed as he walked down the aisles 
holding fast to his uncle’s hand. When 
the bill of the month was paid in cash, 
the merchant lifted out some stick 
candy from a covered jar and handed 
the boy a striped bagful of the treat.

Neither the storekeeper nor the uncle 
probably ever knew that the boy would 
find that scene recurring many times 
in after years when stores were much 
larger and little things forgotten.

Right there is where so many of us 
older people miss a chance to make 
their day and age a delight forever. 
When we refuse to clasp a little hand, 
or act too tired to join a childish play, 
or find some excuse to be elsewhere 
when the here and the now is the 
moment that fashions memories—we 
are the ones who miss the boat. To 
live well and play fair is a great goal. 
But to do little things for which we 
will long be remembered, that’s the best 
of all.

Plant physiologists and geneticists 
over and over again deal with the tiny 
elements of life and are familiar with 
the wonders that spring from little and 
delicate things—often ignored and de
spised by those who do not really know 
what a universe we dwell in.

One branch of one tree in a grove 
where thousands grew near Manavista, 
Florida, bore pink grapefruit back in 
1907. A few years later a bud sport 
was found on a seedless tree. Its fruit 
was both pink and seedless. Few can 
tell, they say, just how the Temple 
orange variety originated, except that 
the bud wood responsible for this sport 
was first brought into Florida from 
Jamaica. What actually happened is 
not clear, but some claim it is a natural 
cross between a sour orange and a 
tangerine.

A Chinese cling peach in a tree in 
Georgia produced two seeds that made 
history. One seed produced the famous 
Elberta, a lush fall variety. The other 
one produced Belle of Georgia, a white 
peach of rare flavor and aroma. The 
seed of a wild grape at Concord, Massa
chusetts, in 1849 bore a seedling grape 
that was named Concord. In a year its 
growth had spread to all parts of the 
vineyard country.
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Time Proven LaMotte 
Soil Testing Apparatus
LaM otte Soil T esting  Service is  the 
d irect result of 30 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 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 available 
in single units or in combination se ts :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen Unity)
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

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with 
instructions.

Illu stra ted  literatu re w ill b e  sent upon 
requ est w ithout obligation .

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

Thus without much human partici
pation by direct hybridization these and 
similar manifestations of nature often 
prove that what we call mere chance 
and accident causes the development of 
popular and profitable fruits—from 
small and unplanned beginnings. The 
same is often true of some of our cereals. 
The operator of any practical enterprise 
may not wish to trust to chance for his 
ultimate success. But often things in
tervene that in themselves seem insig
nificant and worthless. So the wise, 
man avails himself of these unusual 
gifts from nature and learns that the 
old Scotch proverb is true—“monny a 
mickle maks a muckle.”

Sometimes the possession of just a 
little of the happiness mankind may 
find in this world is conducive of more 
inspiration and inward glow than a 
surfeit of bountiful pleasures and privi
leges.

Sometimes a small amount of travel 
beyond the confines of home localities 
gives one a greater lift and more perma
nent satisfaction than one might enjoy 
if he had a universal complimentary 
pass on the steamships and the railways 
of the world.

I have talked with a simple and' 
lovely old lady of our hill country 
whose only solace at the end of a long 
day was to smoke her clay pipe and 
watch the sunset tinge the flower bor
ders she had planted. I have observed 
hard-pressed mothers inventing new 
games and pastimes for the children 
during the stress of a hard farm day 
of meal preparation, dish washing, and 
ironing—always cheery and responsive 
to the urgent demands of their broods. 
They stopped to do little things for 
little ones amid the care's and burdens 
of adult life, regardless of pain or 
worry.

I have seen a man suffering with 
an incurable malady who regularly as
sumed his small duties at breadwinning 
and home-providing without any out
ward sign that he was sorry for him
self or wanted sympathy and special 
consideration. All of us know others
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who follow the routine of obligations 
and carry responsibilities to the last 
detail under the most distracting and 
disturbing conditions of life. They 
know that keeping busy at everyday 
tasks and duties casts a sense of assur
ance and welfare among those around 
them who lean on the “head of the 
house” for confidence and courage.

This is in sharp contrast with too 
many of us who make mountains out 
of anthills and fret ourselves into pessi
mism and gloom over what are either 
nonessential things or circumstances be
yond our control. To be serene may be 
a little thing as things go, but it is a 
joy forever for those who come within 
its orbit.

I know some persons blessed with a 
sense of humor and philosophy so they 
are never at a loss to find things of 
purpose to perform even when life has 
lost its youthful energy and keen am
bition for tomorrow’s goals.

They make light of their perplexities 
and continue to do the little chores that 
keep their community a going concern. 
To a person who has thought of him
self as a specialist or a career winner on 
some public project, the time of retire
ment often baffles and uproots his self- 
assurance. He is not willing to see that 
perhaps by doing some of the little, 
ordinary, commonplace jobs around 
him he will be getting a better grip on 
himself than he would if he insisted on 
remaining in his usual niche to the last.

Your Bible speaks little of huge proj
ects and powerful personal ambitions. 
Its pages are a constant record of little 
things which restore the soul and simple 
ways to reach out toward truth, hap
piness, and immortality. The best and 
most helpful books by our authors and 
historians are not the ones that show 
us how to be a material success and ac
quire fame and riches. Our fondest 
memories are always of books that treat 
of home and friends and work well 
done and kindly attention to all the 
little things—the things that live forever 
and need no bank vaults or marble col
umns to prove their value to the world.

Left-untreated onion; Right-treated with MH-40

& UNITED STATES
RUBBER COMPANY

Naugatuck Chemical Division, Naugatuck, Conn.
producers of seed protectants, fungi
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap.*

Naugatuck nips 
storage growth in bud!
Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40% maleic 
hydrazide and called MH-40.*

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun
dreds of potential uses for MH-40. One 
development was for the inhibition of stor
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops.

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u.s. Pat. no. 2,614,916  

MH-40 is one more example of Naugatuck know
how at work, always striving to introduce new 
and better products to the agricultural field.
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FREE LOAN OF EDUCATIONAL FILMS
The A m erican Potash  In stitu te  will be pleased to  loan to  educational 

organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers of the fertilizer trade th e m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running: time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, tunning time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10 , N. Y.

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
* Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

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

Request bookings from your nearest distributor.



August-September 1953 47

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.

Reprints
2 8 * 1 2 4 5  B etter Corn (M idw est) (C ircu lar) 
F -3 -4 0  When Fertilizing, Consider P lant-food 

Content o f  Crops 
5-5*40  W hat is the M atter with Your S o il?  
Y -5 -43  Value &  L im itations o f Methods o f 

Diagnosing P lan t N utrient Needs 
A-1 -4 4  W hat’s in That Fertilizer B ag? 
Q Q -12-44  L eaf Analysis— A Guide to B etter 

Crops
P -3 -45  Balanced Fertility  in the O rchard 
Z -5-45 A lfa lfa— The A ristocrat
0 0 - 8 - 4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farm s
Z Z -11-45 F irst Things F irst in Soil Fertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5-46  Learn Hunger Signs o f Crops
1-2-47 Fertilizers and Human Health 
T -4 -4 7  Fertilizer P ractices fo r  Profitable

T obacco
AA -5-47 The Potassium  Content o f Farm  

Crops
T T -1 1 -4 7  Hew D ifferent P lan t Nutrients In 

fluence P lant Growth 
V V -11-47 Are You Pasture Conscious? 
R -4-48  Needs o f  the Corn Crop 
X -6 -48  Applying Fertilizers in Solution 
A A -6-48 The Chem ical Composition o f Agri

cu ltural Potash Salts 
G G -10-48 S tarred  Plants Show T h eir Hunger
0 0 - 1 1 - 4 8  The Use o f Soil Sam pling Tubes 
K K -1 0 -4 9  An Approved Soybean . Program

fo r North Carolina 
S S -1 2 -4 9  Fertilizing Vegetable Crops 
F - l -5 0  A Sim plified Field Test fo r  D eter

mining Potassium  in P lant Tissue 
K -3 -5 0  Metering Dry Fertilizers and Soil 

Amendments into Irrigation  Systems 
V -5-50  Potassium  Cures Cherry Curl L eaf 
X -5 -50  Fertilizers Help Make Humus 
B B -8 -50  Trends In Soil Management o f 

Peach Orchards 
11-11-50 T ree  Symptoms and L eaf Analysis 

Determ ine Potash Needs
1-2-51 Soil Treatm ent Improves Soybeans 
X -8-51  Orchard Fertilization  Ground and

Foliage
B B -10 -51  Healthy P lants Must Be W ell Nour

ished
CC -10-51 Producing Sm all Grain More Effi

ciently
E E -10-51  Rotation Fertilization 
G G -11-51 Fertilizer Recom m endations Based 

on Soil Tests 
11-12-51 Pasture Improvement W ith 1 0 -10 - 

1 0  Fertilizer 
J J -1 2 -5 1  Soil F ertility  and Pastures 
K K -12-51 Potassium in Animal Nutrition 
A -l-5 2  Research P oints the Way to Higher 

Levels o f Peanut Production 
D -2-52 Boron fo r Forage Crops 
E -2-52  Ladino Clover Its Mineral R equire

ments & Chemical Composition 
H -3-52 The Relative M erits o f Inorganic & 

Organic Sources o f P lant Nutrients

L -4 -52  Efficient Use o f  Fertilizer In the 
Southern Region

0 -4 -5 2  Tom ato Production fo r  the Canning 
Industry

Q -5-52  Potassium -nitrogen B alance fo r High 
Corn Yields 

R -5 -5 2  Why P lants Differ in Fertilizer Need 
and M ineral Composition 

T -8 -5 2  Fertilizers Used in 1 9 5 1  by New Y ork 
Tom ato Growers 

V-8 -5 2  Growing B etter Turnips 
X -1 0 -5 2  The M ineral Uptake by the Sweet 

Potato
Y -1 0 -5 2  The N utrition o f  Muck Crops 
C C -12-52 The L eaf Analysis Approach to 

Crop Nutrition 
D D -12-52 Potash Deficiency o f Reforested 

P ine and Spruce Stands in Northern 
New York

E E -12 -52  Flue-cured T obacco Fertilizers o f 
the Future.

A -l-5 3 — Phosphate and Potash Effects on 
Ladino Clover Swards

B - l -5 3  Commercial Fertilizer Is a Sound
Investm ent

C -l-5 3 — W isconsin’s Soil Bank Balances Are 
Running Low on Nitrogen and Potash 

F -2-53*— Grasses and Weeds— The Potash 
Robbers

H -2-53— The D iagnostic Approach in Corn 
Fertilizer Dem onstrations in Min
nesota

1-2-53——Sericea Is a Good Drought Crop 
J-3 -53*^ B a lan ced  N utrition Im proves W in

ter W heat Root Survival
K -3 -53— Kudzu Keeps Growing During 

Droughts
L -3 -53— The Benedict D em onstration Farm 
M -3-53— Soil Testing in New Jersey 
N -4-53— Coastal Berm uda-^A  Triple-threat 

Grass on the Cattlem an’s Team 
0 -4 -5 3 — Some Aspects o f Fertilizer Use fo r 

Potato Production and Tu ber Quality 
P -4 -5 3 — Learning How to Make Profits from 

Sweet Potatoes 
Q -4-53— The Fertilization and Culture o f 

Rosa M ultiflora in Northern Indiana 
R -4 -53— The Sandy Soils o f  F lorida Need 

Potash fo r Pastures 
S -5 -53— More Cotton on Less Land 
T -5 -5 3 — T refo il Is  Different 
U -5-53 Grassland Farm ing Is Planned P ros

perity
V-5 -53— Common Sense Management of 

Southern Pastures 
W-6 -5 3 — The Development o f the American 

Potash Industry
X -6 -53  Pecan Variety Perform ance Before

and A fter Orchard Was Grazed 
Y -6 -53— A lfalfa Seed Production in Ala

bama as Affected by Various T reat
ments

THE AMERICAN POTASH INSTITUTE 
1102  16TH  STREET, N. W . WASHINGTON 6, D. C.
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We recently got word of the glib- 
tongued insurance agent who had just 
convinced a prospect to sign on the 
dotted line.

“Now that amounts to a premium of 
$6.90 per month on a straight life. 
That’s what you wanted, wasn’t it?

“Well,” came the wistful reply, “I 
would like to fool around a little on 
Saturday nights . . .”

# * #

“Boys,” said the pious teacher to his 
Sunday School class, “you must learn 
never to lose your tempers, even under 
the most vexing conditions. Now, to 
illustrate, while I have been standing 
here talking, a fly has landed on my 
nose. I do not swear. I do not blas
pheme. I merely say, ‘Go away fly.’ 
MY GOD IT’S A BEE!”

* # #

A stout cedar shingle makes a pretty 
effective board of education.

# # #

“Now look here, fellow,” the Army 
doctor snarled at the draftee, “you 
know very well you wouldn’t come to 
me in civilian life with a little thing 
like this.”

“You’re darned right I wouldn’t,” 
drawled the recruit. “I’d send for 
you.

# # #

Latest model gas ranges include a 
Venetian blind in the glass oven doors. 
This is for bashful girls who cook rump 
roasts.

“Is there any legend connected with 
that mountain?” the tourist asked of a 
native.

“Shore is,” was the reply. “Two 
lovers went up that thar mounting and 
they never come back again.”

“Mercy! What happened to them?”
“Went down t’other side.”

#  #  *

A Texan walked into a New York 
night club, saw a customer lying help
lessly on the floor, and pointing to him 
said:

“Give me a shot of that.”

# # #

Some city folks who had moved to- 
the countryside told a neighboring 
farmer they were going to raise ducks. 
When summertime came, the dirt 
farmer remarked one day to the city 
farmer, “I don’t see any of those duck
lings you were going to raise. What 
happened?”

“Well, now, I want to tell you about 
that,” the city man explained. “We 
ordered a drake and some hens and 
they began to lay. When the hens took 
to settin’, we let ’em set, but nothin’ 
ever hatched. Finally, when the drake 
started settin’—we began to think 
something was wrong.”

# # #

Some husbands are wonderful. Mike 
has been married for twelve years and 
has never stopped being romantic. Of 
course, if his wife ever finds out about 
it, she’ll break his neck.
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M/flnta Greater Alfalfa Yield per

Borated Fertilizers pay
3 ways on Alfalfa

1. EXTRA YIELDS 2 . BETTER Q U ALITY  

3. LONGER LIFE STANDS

Yes, Boron means bigger crops of bet
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use F e r t i l iz e r  B o r a t e —  
h ig h  g r a d e  . . . it’s the low-cost fer
tilizer borax, rich in Boron. (Contains 
approximately 121 % borax equivalent).

F e r t i l iz e r  B o r a t e — h ig h  g r a d e , is an 
ore concentrate developed especially 
for fertilizer use. Because its water con

tent is held to about 24% (5 mols) 
this material saves you money in costs 
of transportation, storage, handling, 
etc. Only 83 lbs of F e r t i l iz e r  B o r a t e  
h ig h  g r a d e  is required for each 100 
lbs. borax guaranteed in formulated 
mixtures. Available in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . .  a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations.

Write today for literature and quotations on 
Fertilizer Borate— The Low-Cost Fertilizer Borax

A G RICU LTU RAL O FFICES

• P. O. Box 229  
East Alfon, Illinois

9 1st National Bank Bldg. 
Auburn, A labam a

j M N V f A c r u m s  o f  f a m o u s  - » •  muii turn- m c v a o i  m o o u c t s

PACIFIC COAST BORAX CO.
D I V I S I O N  OF I O R A X  C O N S O L I D A T E D .  L I M I T E D

100 DARK AVINUI 22*5 LUMBER m ill *20 SHATTO PLACE 
NEW TORK 17, N.T. CHICAGO 1 *, ILLINOIS LOS ANGELES S, CALIF.
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POTASH PRODUCTION IN AMERICA
'rVauA? “206,a t?  020/iett? 02 i/6 en e? a n d  *206. y ?
How is potash produced? 
What is potash? 
When did America start production? 
Where in this country is it produced? 
Why is potash essential to plants?

All of these questions are answered in a motion picture 
(16 mm., sound, color, running time 25 minutes, on 800-ft. 
reel) produced in response to many and continued requests 
for an up-to-date educational film on this subject.

The film is available on loan to agricultural colleges and experiment sta
tions, county agricultural agents, vocational teachers, responsible farm organi
zations, and members of the fertilizer trade. Requests for bookings should 
be made through the distributors as listed on page 46 of this magazine.

T H E  A M E R IC A N  P O T A S H  IN S T IT U T E
1102 Sixteenth St., N. W. Washington 6, D. C.
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Science Iniproveil .

Corn and Kine

IM P R O V EM E N T  in the type and production of corn and the live
stock that turn corn into milk and meat has been a fascinating and 

a rewarding game. W hile most of the best of it has been done by 
highly trained scientists at the State Colleges and the U. S. Depart
ment of Agriculture, we are obliged to acknowledge that the proving- 
ground for the successful trials of these superior products of agrono
mists and geneticists has been right on the farm.

If we had had a mass of unwilling 
and stubborn farmers and stockmen to 
deal with in the past century, few of 
the rapid advances would have been 
possible. In the earliest settlements the 
immigrants from overseas brought with 
them seed stock of considerable value, 
to apply in their conquest of a new and 
a raw land. As time went on and soils 
began to lack pep and reserve elements, 
these men realized that even the best 
of the living germs of plant and animal 
resources which they had fostered were 
not good enough to last.

With the slow establishment of the 
agricultural research centers it became

feasible for these adventurous farmers 
to seek public aid in the improvement 
of what they and the Indian natives 
had managed to secure without the 
advantage of project papers and scien
tific exchange of results. Down to the 
present we can say without challenge 
that the corn-breeding experiences of 
the past 30 years are so productive that 
their effects are likely to be felt even 
more in the field of livestock breeding 
than in plant breeding itself. The 
newer method of corn breeding involves 
the producing of a fresh supply of seed 
each year by what they call “controlled 
heterosis.” Some breeders believe we

3
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can modify this method used for corn 
to make advances in the improvement 
of many types of livestock.

To begin where we should, note that 
today we have been collecting thousands 
of types of aboriginal corn in parts of 
the American tropics and bringing 
them to breeding centers for intensive 
study. Some of these queer, multi
colored, and rather nubby native maizes 
may yield some real genetic secrets. In 
the day they were produced they no 
doubt represented a real advance over 
the first feeble fruits of the corn plant 
known to mankind in Mexico and 
Central America. Our Iowa corn 
breeders are not sneering at the looks 
of these old Aztec ears. One might 
just as well make fun of a grub before 
it soars away as a butterfly.

OBODY knows, and probably never 
will know, how the early Indian 

corn growers worked out their breed
ing systems. They did a remarkable 
job with the means at their command. 
There is proof that the Indians often 
mixed up religion and votive ceremonies 
with their corn planting and seed har
vesting. Some tribes must have saved 
their seed because its color arrangement 
had some significance. Observers say 
that Indians seem to have had a fancy 
for the early eight-row strains of flint 
and flour corn. White people growing 
corn in the same latitudes seldom use 
these kinds now.

Breeders believe that the tribes living 
in the Appalachian and Ohio Valley 
regions grew dent corn with 16 to 24 
rows. Shoe-peg corn with deep, nar
row, and rough kernels, sometimes with 
24 rows to the ear, was also produced 
by Southern Indians. These starchy 
specimens were believed to attain a test 
weight of 50 pounds per bushel. The 
eight-row flour corn and the gourd 
type corn were soft varieties and the 
natives liked them well because their 
grinding was easier with the home
made stone mortars they often used 
to make meal. For roasting ears, evi
dence tends to show that the aborigines

favored the flints. Our museums in 
the Midwest and Southwest trace the 
corn lore of the red man for us and 
give us a new zest for the whole pano
rama of progress in developing modern 
Xea maize.

Corn Belt enthusiasts often aver that 
the white farmer greatly improved the 
corn which the Indian gave him. The 
Midwest Indians when settlement by 
white men occurred were growing as 
a rule eight-rowed flints and flour corn. 
This was an early-season corn and con
sisted of white, blue, red, and calico 
variegated corn. But if the corn that 
the white man grew in the 1850’s was 
superior in yield to that used by Corn 
Belt Indians, it is likely that the settlers 
merely brought with them from the 
East a later-maturing type of dent corn 
which had been developed by the red 
brethren in Pennsylvania and adjacent 
areas.

If this is true and the white man 
received a better kind of seed corn from 
the East than he found Corn Belt native 
tribesmen using, one wonders just how 
the better-yielding dents grown by 
Pennsylvania Indians were produced. 
Much as he likes to brag, the white 
man can’t claim he had much to do 
with originating dents—even though 
he did more fully utilize their possibili
ties as years went by.

REFERENCE is often made to state
ments preserved from the records 

of John Lorain of Pennsylvania, a ' 
worthy and respected authority in farm
ing who was a keen student of Indian 
corn. This man tells us that Indians 
deliberately crossed the primitive white 
gourd corn seed and yellow flint and 
then selected segregates that turned into 
what we know as dent corn. Whether 
these first crosses made in the East 
were conscious ones or just accidental 
occurrences, the chances are that therein 
the continent got its first dent corn 
types.

What happened afterwards stems 
from the natural results of white men’s 
invasion of a primitive land, with their
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own needs uppermost. They brought 
choice livestock with them—at least in 
in their own eyes—and wanted corn for 
cattle, hogs, and horses. They had 
better grinding outfits than Indians 
possessed, and so yield rather than soft
ness was the criterion they sought. 
Here is it that the paths of the tribes

men and the white invaders drew apart. 
From that point onward the white man 
was on the track of something better.

Hut even up to the late eighties farm
ers had not done much more than the 
Indians in corn breeding, except they 
had substituted a later type of dent 
corn for the earlier types of soft calico 
corn their red neighbors had raised. 
With the challenge that they needed 
better corn and that they had not ac
tually produced corn very much better 
than the legacy left by the Eastern 
Indians, something different had to be 
done.

First of all, they had to organize and 
get up steam. No better place to do 
this, they felt, than to show nice, even, 
well-rounded ears of corn at local and 
state fairs. I remember that era well. 
Every fair had its boxes of exhibit corn 
laid neatly in white and yellow rows, 
surrounded by farm folks eager to see

its beauty and uniformity, and see the 
anxious judges lift out, examine, prod, 
and use the jackknife to these ears of 
open-pollinated maize.

Beauty shows they were, to be sure, 
maybe not with the genetic possibilities 
for inheritance now possessed by the 
beauty contests where we gawk at 
feminine pulchritude. Beauty was the 
key to praise and prizes in those corn 
shows at the turn of the century and 
up to the 1920’s. Colleges held them 
at midwinter short-courses and farm 
boys trained in judging teams later 
became growers of fancy ears selected 
carefully for the autumn shows. They 
did much good even if beauty was not 
the right approach to yield and feeding 
value. The corn shows focused every
body’s eyes on maize as it had never 
been glorified before. Trips to Wash
ington for the boys’ corn clubs further 
stirred up the latent enthusiasm of 
young men for doing something or 
other to what had long been neglected.

SUPERFICIAL appearances led to 
no overwhelming improvements, 

but the spark that finally lighted the 
train of circumstances most assuredly 
was struck in that era of admiration. 
One of the pioneer corn revivalists and 
champions was the late Perry.G. Holden 
of Iowa State College, a teacher and 
extension agronomist. I often heard 
him lecture in college halls between 
1913 and 1920. In his student days at 
Michigan State College, Mr. Holden 
had learned to respect the botanical 
theories of Dr. W. J. Beal. Beal was 
the first man to hybridize corn to pro
duce vigor in the first-generation hybrid.

Holden and his contemporaries had 
more faith in boys and their ambitions 
than they did in the selection of pretty 
corn. Some of them got interested 
enough in measuring the value of the 
beauty-show corn through use of the 
ear-to-row tests. If they were con
vinced, after making numerous trials 
of this nature with the choicest show 
ears to be found, that there was little 

( Turn to page 50)



More Effective Fertilizer Use 
Needed in the Northeast

E y  W a d  2 > r a ie

Massachusetts Agricultural Experiment Station, Amherst, Massachusetts

ERTILIZERS traditionally have 
played an important role in crop 

production in the Northeastern States.1 
The land in this region was in forest 
when the first settlers came. In this 
region a layer of organic matter 8 to 
12 inches deep accumulated from leaves, 
branches, and the trees themselves.

The forests were cleared and early 
writers described how easily the land 
plowed and what bountiful crops were 
produced for the first few years. Under 
the cropping systems used, little organic 
matter was returned to the soil. Plow
ing and tillage increase the aeration 
of the soil and increase the rate of or
ganic matter breakdown, much as open
ing the draft of a furnace increases the 
rate of fuel consumption.

After a few years the thick layer of 
organic matter and its reservoir of ni
trogen, phosphorus, potassium, and 
other plant nutrients was greatly re
duced. Many of the soils of the North
east were low in phosphorus- and potas
sium-supplying minerals and were low 
in lime. Liming became an accepted 
practice. Manure produced excellent 
crop yield responses but there wasn’t 
enough manure. By 1700 many farm
ers were using fish, fish scrap, tankage, 
and wood ashes as fertilizers. Farmers 
in New England continued to buy wood 
ashes from Canada in carload lots as 
late as 1900. It has been said that the

1 Maine, New Hampshire, Vermont, Massachu
setts, Rhode Island, Connecticut, New York, New 
Jersey, Pennsylvania, Delaware, Maryland, and 
West Virginia.

fertilizer industry started in New Eng
land.

During recent years more and more 
fertilizers have been applied, partic
ularly on land for vegetables, potatoes, 
and other crops with high acre values. 
As indicated by recent research, con
siderably more fertilizer is needed each 
year to reach a high level of crop pro
duction on most soils in the Northeast. 
Fertilizers are not being used to their 
maximum efficiency on some crops. 
Certain changes in methods of fertilizer 
application, in amounts of lime and nu
trients used on different crops, and in 
farm management practices can im
prove the effectiveness and efficiency of 
fertilizer use.

Why is more effective use of 
fertilizer materials needed?

As natural soil fertility is depleted, 
and as world food requirements in
crease, more and more fertilizer ma
terials will be needed. Since the po
tential need for fertilizers far exceeds 
the supply, our farmers must be en
couraged to make the most effective use 
of the present production of fertilizer 
materials.

What is the relative effect of increas
ing or decreasing the amount of nitro
gen, phosphorus, and potassium (N-P- 
K) on the yields of important crops? 
Figures on fertilizer use and data from 
hundreds of fertilizer experiments from 
all the 48 states were assembled in 1951 
through the cooperative efforts of a

6



October 1953

large number of state and federal agron
omists (7 ) . These data indicate the 
possibilities of much larger crop yields 
and more efficient crop production 
through the wise use of fertilizer. They 
show the serious decreases in crop 
yields that would result from sharp re
ductions in current fertilizer usage. 
Many soils throughout the Northeast
ern region would not produce market
able crops without the liberal annual 
applications of complete fertilizers.

M ajor Crops in the N ortheastern 
Region

Dairying, general livestock, grain, 
and fruit, vegetable, potato, and tobacco 
growing are important types of farm
ing in this region. Forage crops, corn, 
and small grains are grown on both 
general livestock and dairy farms. 
More than 65 per cent of the farm land 
in this region is in rotated or per
manent hay and pasture. Many farms, 
especially in the six New England 
States (Maine, New Hampshire, Ver
mont, Massachusetts, Connecticut, 
Rhode Island), have replaced substan
tial acreages of corn silage with grass 
silage. Acreage of superior legume- 
grass mixtures has increased. This

acreage increase will become more rapid 
as more and more farmers learn the 
principles of fertilization and grazing 
management required for superior leg- 
ume-grass mixtures.

C lim ate and Soils

Most soils of this region are acid 
and are low in natural fertility. Rain
fall distribution and temperature are 
favorable for production of vegetables, 
potatoes, small grain, and forage crops. 
However, many of the soils are low in 
water-holding capacity so that supple
mental irrigation is needed for maxi
mum production of many shallow- 
rooted crops.

F e rtiliz e r  Usage

The historical as well as the present 
average use of 8 pounds N, 20 pounds 
PL»05, and 13 pounds K l.O per acre 
(Table I)  is much higher in the states 
of the Northeastern region than in the 
North Central or Western regions (7 ) . 
However, even these values are mis
leading. Many intensively cultivated 
crops as tobacco, vegetables, and pota
toes receive very high applications of 
fertilizer. Corn and small grains and 
limited acreages of improved forage

I Fig . 1 . A V erm ont pastu re  in  th e  rou gh. W ith l it t le  exp en se, such p astu re  can  he b rou ght to  a 
high sta te  o f  p ro d u ction  by th e  in te llig en t use o f  lim e and fe rtiliz e r .
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mixtures receive moderate applications 
of fertilizer. But a large acreage of 
hay and pasture receives very little 
fertilizer.

T a b l e  I . — A v e r a g e  U s e  o f  N ,  P 2Os, a n d  
K „0 f o r  t h e  M a j o r  F e r t i l i z e r - U s i n g  
C r o p s  i n  t h e  N o r t h e a s t e r n  R e g i o n  
i n  1950 (7 )

Pounds per acre 
1000/

Crops Acres N p2o 5 k 2o
Corn Grain........... 3 ,194 14 34 20
Corn silage........... 142 1 1 29 14
W heat.................... 1,880 10 42 2 2
R ye......................... 315 6 26 16
Barley.................... 344 9 40 17

2,079 6 31 14
Soybeans............... 2 02 o 27 23
Tobacco................. 119 76 79 130
Potatoes................ 472 83 156 178
Vegetables............ 823 68 129 92
Fruits..................... 640 2 0 10 9
Legume grass. . . . 10,295 1 i 4
Perm, grass........... 1 2 , 8 6 8 3 5 2

Average all crops* 33,373 8 2 0 13

*Manure. It is important to recognize that on 
dairy and general livestock farms a large amount 
of the plant nutrients (nitrogen, phosphorus, and 
potassium) come from manure. Although the 
surveys did not include the yield responses to 
manure, it is generally recognized that a pound 
of N, P»0.-., or KaO from manure is as effective 
as a pound from inorganic fertilizers.

Experimental crop yield results pro
duced by N-P-K fully justify increas
ing and current acre applications to 
nearly all crops, particularly forage in 
the Northeast. However, more is re
quired than simply dumping on addi
tional fertilizer. Such problems as the 
supply and availability of straight ma
terials to farmers and the added cost of 
more fertilizer must be considered. 
Lower handling cost of high analysis 
fertilizers should reduce the unit cost 
of N-P-K to the farmer. More effort 
must be placed on finding more effec
tive ways to use the fertilizer we now 
produce. For example, a farmer should 
not be forced to buy a complete fer
tilizer if his alfalfa requires a topdress 
application of straight potash. Like
wise, a vegetable grower should not 
be forced to use an 8-8-8 or similar 
complete fertilizer for sidedressing if 
his crop needs N and K.

Why are liberal applications of
fertilizers required in the North
east?

N itrogzn. Most of the soils of this 
region now are low in organic matter. 
Relatively high rainfall especially dur
ing the fall and spring causes serious 
annual loss of nitrates by leaching. 
Many of the soils are low in lime, 
phosphorus, and potassium so that 
grasses crowd out legumes to the ex
tent that many areas are referred to as 
“natural grasslands.” Legumes are in
adequate in this region as a source of 
nitrogen for all types of farming if 
maximum levels of production are to be 
achieved. With many intensively cul
tivated crops such as vegetables, legumes 
can supply only a small part of the 
nitrogen requirements. Even with leg- 
ume-grass associations varying amounts 
of applied nitrogen are needed for maxi
mum production, particularly in estab
lishing new seedings on soils low in 
available nitrogen, and in meadows 
where there is a low ratio of legume 
to grass.

Phosphorus. For many years farm
ers in the Northeast have made heavy 
applications of available phosphorus to 
areas in potatoes, vegetables, and other 
high acre-value crops. Experimental 
data show that on many soils of this re
gion crop yield response continues to 
high levels of applied phosphorus. But 
recent research shows that plants often 
recover less than 10 per cent of the 
fertilizer phosphorus applied in a grow
ing season. Why is this recovery so 
low?

When soluble or available phosphorus 
is applied to soils of the humid re
gion, much of that phosphorus reacts 
with active forms of iron and aluminum 
in the soil to form relatively unavail
able iron and aluminum phosphates 
(1, 2, 6, 9 ). These compounds have 
been identified recently as strengite and 
varascite (3 ) . Soils of the Northeast 
are much higher in active iron and 
aluminum than soils of other regions
(1 ) . This helps explain why much 
larger applications of phosphate fer
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F ig . 2 .  T h e  spots in th is  p astu re  sp eak  e loq u en tly  fo r  th e  v alu e o f  n itro g en  and p otash— the p r in 
cipal co n stitu en ts  o f  u r in e . T h e  herb ag e  on such  spots is n o t to o  p a la ta b le  u n less th e  N and K 
are b a lan ced  w ith lim e  and  p hosp horu s and th e  h erb ag e  m ain ta in ed  in  su ccu len t co n d itio n  by

c a re fu l grazing and c lip p in g .

tilizers are required by soils of this re
gion to supply a given level of available 
phosphorus to plants.

Soil organic m atter increases the 
effectiveness of applied phosphorus

Farm practices which increase the ef
ficiency of utilization of applied phos
phorus are of great importance. In the 
humid region increased effectiveness of 
applied phosphorus can be attained by 
proper use of manure, sod-forming 
crops, and crop residues. In the de
composition of organic matter by mi
cro-organisms, organic compounds such 
as citric acid are produced. The or
ganic compounds inactivate iron and 
aluminum, forming stable Werner type 
complex ions (9 ) . In this way organic 
matter is highly effective in reducing 
phosphate fixation and in releasing 
phosphorus from fixed iron and alumi
num phosphates (4 ) . This release of 
relatively insoluble phosphorus by the 
products of microbial activity is be
lieved to be the most important mech
anism which reduces the reliability of 
chemical soil tests for available phos
phorus. Furthermore, because of this

effect of organic compounds in releas
ing fixed phosphorus during the grow
ing season, the attempt to increase the 
accuracy of chemical soil tests for avail
able phosphorus is unrealistic. For ex
ample, frequently, it is found that in 
March or April a soil test is low in 
available phosphorus, yet if there is or
ganic matter present and a liberal 
amount of nitrogen is supplied, there 
is no crop yield response to applied 
phosphorus. It is believed that in this 
case adequate amounts of phosphorus 
were made available when released 
from “fixed” iron and aluminum phos
phates by the increased production of 
certain organic compounds. And in 
this region the amount of phosphorus 
from the organic matter itself is quite 
small as compared to that released from 
inorganic sources!

In the Northeast the established prac
tice of using superphosphate in the dairy 
gutter and on manure reduces phos
phorus fixation to a minimum. For 
this fundamental reason the fertilizer 
industry is urged to make superphos
phate available to the dairy farmer. 
Banding and pelleting superphosphate
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reduces physical contact with the soil, 
thereby reducing fixation of phosphorus.

The practice of sidedressing culti
vated crops with a complete fertilizer 
must be condemned as an inefficient 
and wasteful use of phosphorus. In 
addition to practices which reduce phos
phorus fixation, some major shifts in 
phosphorus use by crop should be made.

Potassium . Many soils of this region 
are low in cation exchange capacity, and 
the soils are low in potassium-supply
ing power. Soils of this region do not 
receive an annual deposit of potassium 
bearing loess as do many areas in the 
Corn Belt. On these soils, low in avail
able potassium and low in potassium- 
supplying power, a large part of this 
element required for adequate crop pro
duction must be supplied as fertilizer 
potash. Fundamental studies on the 
mechanism of cation uptake by plants 
are helpful in understanding why two 
or three split applications of fertilizer 
potash are required, particularly for 
high production of superior legume- 
grass mixtures and for certain vege
tables (5 ) . In case of crops requiring a 
high level of available soil potassium 
throughout the growing season, split 
applications of K  reduce luxury con
sumption of potassium thus making for 
more efficient use of this nutrient 
element.

L im e. Nearly all soils of this region 
are acid and require periodic applica
tions of limestone for most crops. Lime 
is essential for the efficient utilization 
of all fertilizer elements on most soils. 
In the case of sandy soils (low clay) 
when limestone is ground too finely, 
much of the calcium and magnesium 
is lost by leaching; Thus it is reasoned 
that on sandy soils 20-40-mesh lime
stone may be more desirable than 100- 
mesh stone.

Y ield  response curves for N , P  and K

In general, the yield response curves 
for the major fertilizer-using crops are 
similar and the response to additional 
N, P, or K  depends on where current 
use of that element falls on the yield
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curve. For example, Irish potatoes re
ceived 156 pounds P20 5, and vegetables 
received 129 pounds P 20 5/acre (7 ). 
These high rates of phosphorus appli
cation fall on the flatter part of the 
curve and changing the current rate 
would produce small changes in yield. 
In contrast the average use of 7 pounds 
P 2O s on improved legume-grass mix
tures is very low and falls on the steep 
part of the curve. Here any important 
changes in phosphorus application will 
produce major changes in forage crop 
yields. Use of N and K  on forage 
crops in the region is also low and like 
P falls on the steep slope of the curve. 
Hence forage crop yield response to N 
and K  is also high.
Y ield  Potential of Forage Crops in 

the N ortheast Is Trem endous
The largest potential expansion of 

fertilizer use in this region is on forage 
crops. The survey shows that through
out the Northeastern region tremen
dous increases are possible in the pro
duction of forage by the adequate fer
tilization of superior legume-grass mix
tures such as alfalfa or ladino clover 
with smooth brome or leafy late-matur
ing strains of orchard grass. Adequate 
fertilization of areas now in permanent 
grass will likewise produce large in
creases in forage yields. An increased 
production of high quality forage is 
needed in the Northeast to help the 
dairy industry lower production costs 
and to help milk production keep pace 
with our growing population during 
the next 25 years.

The annual average use of fertilizer 
nitrogen on permanent grass in the 12 
Northeastern States is only 3 pounds 
per acre on 12 million acres (7 ) . If 
on 6 million acres of this land, the rate 
were increased to 40 pounds of nitro
gen per acre, with adequate phosphorus 
and potash and best management, the 
yield would be increased over 50 per 
cent. This increased production would 
be equivalent to the production on an 
added 3 million acres; however, this 
would require 110,000 additional tons 

( Turn to page 40)
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Cattle and the Farm Economy 
of the Sooth
Bf Paul 3.

Mississippi State College, State College, Mississippi

71S systems of farming shift and 
j [\  change in this area and as more 
land becomes available as a result of 
shrinking acreages in row crops, the 
beef cattle business assumes more im
portance. This is true because lands 
removed from crop production are best 
employed when used for grass and 
forage production and because these 
are the types of feed crops that are well 
utilized by cattle. Beef cattle produc
tion is a land-use type of business and 
money returns are figured on a volume 
basis rather than on intensive methods. 
The expanding acreages in forage crops 
fit this enterprise to advantage.

The cattle business provides a profit
able market for grasses and feeds pro
duced on the farm that otherwise
would not be readily marketable. If
this principle were better understood, 
fewer pastures would be overstocked 
and stored feed supplies would more
nearly fill the needs for wintering
herds. Grass, roughage, and grain pro
duction are basic to the management 
of cattle on each farm. But to grow 
grass is not to set up a system of farm
ing. Cattle production is much more 
than that.

Cattle production conserves and im
proves the land. Much of the profit

F ig . 1 • Good cow herd s are  m ore p ro fita b le  in  a cow -ca lf p lan .

11
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from cattle is returned to the land and 
the herd. This practice enlarges the 
capital resources of the business and its 
earning power. That’s what gives the 
cattle business the high prestige and 
stability it enjoys on many farms in all 
sections of the country.

Beef production is an enterprise 
which challenges each operator to in
crease his cattle income by improving 
his methods. The opportunities for 
success are greatest in this area when 
the business is built around a good cow 
herd and preferred market outlets that 
go with such a business.

Wise buying and selling methods 
and good production technique are 
both part of the cattle business. Any 
successful producer will, if he under
stands practical economics, have many 
opportunities to take advantage of sup
ply and demand situations which he 
can turn into profit for himself. To 
sell cattle when they are “ready” and 
when they will bring the highest dol
lar and to buy when they are the 
cheapest is an important principle to 
be observed by the cow man.

T h e C ow -C alf Plan Is Basic

The cow-calf phase is the heart of the 
commercial cattle industry in the South. 
It is the type of operation suited to 
most farms. It’s a long-term business 
but it’s safe. Few go broke who give 
their cow herds reasonably good man
agement. Labor requirements for the 
cow-calf business are less than for most 
other types of livestock business.

The cow-calf operator must provide 
a dependable grass supply for a long 
grazing season. The beef herd re
quires pastures that will furnish grass 
on an economical, dependable basis. 
That’s why permanent and perennial 
types of pastures are basic to the cow 
business. The steer man and other 
classes of livestock producers can use 
rotation pastures; there’s little place for 
them in the cow-calf operation. An
nually planted pasture crops will not 
sustain a cow-calf business. When 
short-term spring pastures mature, they

F ig . 2 .  T h e  s ilo  is becom in g a m ore im portant 
fa c to r  in  So u th ern  b e e f p rod u ction .

fade away to leave little grass on the 
land in the summer and fall when the I 
grass supply is usually short.

The cow-calf operator stocks his 
permanent pastures moderately, allot
ting enough land for the herd to insure 
a reserve of forage on the ground at 
all times. He fertilizes his pastures as 
needed but never plows a permanent 
sod. He mows as needed to control 
weeds, never to remove good forage. 
That is left for the cattle. The weather 
is usually dry in the summer and fall, 
and this reserve supply of grass often 
is the difference between a profit or a 
net loss.

W inter Feeding Necessary

The necessity for feeding for 70 to 
90 days in the winter cannot be over
looked. All cattlemen have to feed in 
the winter. Silage and hay are essen
tial feeds in the winter management of 
the cow herd. Pasture is not depend
able as the winter feed supply for the 
cow-calf operator. It can supplement 
other feed. Silage is the basic rough
age for large producers because it is 
impracticable to grow enough hay on 
an average farm to winter a large herd.

( Turn to page 43)



Sampling Soils 
for Chemical Tests

Prepared by J. F. Reed, Atlanta, Georgia, together with Members of the Soil Test Work Group 
of the National Soil and Fertilizer Research Committee

t ’N D O U B T E D L Y  one of the most 
important issues associated with 

soil testing is the matter of obtaining a 
soil sample that represents the area 
to be tested. The Soil Test Work 
Group encountered the problems of 
proper soil sampling when surveying 
the status of soil testing in the United 
States. It was observed that a large 
number of different agencies are in
volved in taking soil samples. Although 
almost all of these agencies recommend 
taking a composite sample, the sugges
tions for doing so vary considerably.

It was the recommendation of the 
Work Group that summaries of exist
ing data be made and studies be con
ducted on procedures for adequately 
sampling fields. However, pending 
further research studies, it should be 
helpful if some procedure which would 
incorporate the best features in exist
ence could be set up as a “general” pro
cedure. This, of course, would be 
subject to modification for local use, 
but would offer some basis from which 
to work. The preparation of such a 
procedure has been the purpose of this 
study.

It must be acknowledged that the 
subject of soil sampling is not one upon 
which considerable research work has

1 The Soil Test Work Grout) is composed of: 
Southern Region: J. W. Fitts, N. C. State College, 
Chairman; North Central Region: J. J. Hanway, 
Iowa State College; Northeastern Region: L. T. 
Kardos, Univ. of New Hampshire; Western Region: 
W. T. McGeorge, Univ. of Arizona; U. S. Depart
ment of Agriculture, L. A. Dean, BPISAE; In
dustry Representative: J. F. Reed, American Potash 
Institute.

been done. Much of what has been 
done is not published. This makes the 
task of setting up a “reference” soil- 
sampling procedure difficult. In pre
paring this suggested procedure, the 
Soil Test W ork Group has solicited ad
vice from many agronomists, and ad
vantage of the best information avail
able, both published and unpublished, 
has been taken. A partial list of the 
literature dealing with soil sampling is 
appended to this article.

The instructions for soil sampling to 
follow are based on the type of pro
cedure involving a composite sample 
from a given area. This is the sam
pling method in use by almost all 
states in this country. A different type 
of procedure is recommended in Illinois 
and there is certainly much to be said 
for their method. It is not the purpose 
of this article to discuss the merits of 
the two plans but rather to attempt 
to set up a standard or “reference” pro
cedure for those who use the single 
composite method.

Instructions for Taking Soil 
Samples

1. For the purpose of sampling, the 
farm should be divided up into areas 
or fields not larger than 5 to 10 acres 
each. If an area or a field is very 
uniform in appearance, production, 
and past treatment, it may include 
as much as 20 acres. However, areas 
that are different in appearance, 
slope, drainage, soil type, or past

13



14 B e t t e r  C r o ps  W it h  P la n t  F ood

f --------------- :—

\ A  K  1
c m f% &

V  V A
® s a m p l e  no®. •

-n-T

/  *  " ®  } 
«5> /  V  \ /
: .® ® ® /

SAMPLE NO 2

SAMPLE NQ 3

AREAS FOR SAMPLING
t  O M IT OR TA K E SEPA RA TE SA M PLE

F ig . 1 . In  a n o n -u n ifo rm  a re a , as shown above, 
sam p le No. 1 would in clu d e level u p lan d , No. 2  
would be tak en  fro m  a slo p in g  a re a , and No. 3  
fro m  b o tto m la n d . E ach  sam p le is m ade up o f 
1 5  to  2 0  b o rin g s tak en  as in  sam p le No. 1 and 

p u t in  a one-p in t c a rto n .

treatm ent should be sampled sep
arately even though smaller than 5 
to 10 acres.

2. T h e diagram  shows the method of 
properly locating the areas to be 
sampled. T ak e a separate composite 
sample for each soil area or field. 
In taking samples a soil tube, soil 
auger, or narrow-bladed trowel are 
preferable, but with proper precau
tion a satisfactory sample can be 
taken with a spade and knife.

3. Avoid taking the sample from  the 
fertilizer band when sampling fields 
in row crops. Avoid any unusual 
spots such as old fence rows or road
beds, or where lime or m anure has 
been piled or spilled. Also avoid

small areas that are much different 
from the rest of the field. If desir
able these areas can be sampled sep
arately.

4. T h e soil is easier to sample when its 
moisture condition is suitable for 
plowing. Even though the soil is 
too wet to plow, it can often be sam
pled unless it is too muddy for han
dling. T h e best time to sample is 
after plowing in advance of expected 
lime and fertilizer applications.

5. Any clods or lumps should be broken 
up before they dry out. Fairly wet 
samples can be spread out to dry at 
room temperature on a clean sheet 
of w ax paper. D on’t dry samples on 
a stove or radiator.

6. T ake a uniform core (o r  thin slice) 
of soil from the surface to the plow 
depth (usually about 5 to 6 inches) 
in from 15 to 20 spots over the field. 
(In  permanent pastures or lawns, 
sample only to a depth of two 
inches.)

If a spade and knife are used, dig 
a spadeful of soil to the plow depth 
and throw it aside. Then dig a one- 
half inch slice of soil and keep it on 
the spade. Use the knife to cut from 
this slice on the spade a one-half 
inch core from top to bottom and 
place it in a clean bucket or con
tainer. Repeat this at each of the 
15 to 20 spots.

If using a sampling tube or soil 
auger, it may be possible for the 
am ount of soil from each spot to be 
such that a pint carton will hold the 
soil from 15 to 20 spots. If this is 
not practical, such as with the spade,

SPADE

F ig . 2 .  T h is  shows m ethod and d ep th  o f  ta k in g  a sam ple w ith so il auger, soil tu b e , and spade.
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collect in a clean bucket, mix well 
the soil from all spots, then halve or 
quarter as necessary to fill a pint 
carton.

7. Label each sample with a number 
and your name. Be sure to keep for 
yourself a record of the area from 
which the samples were taken. One 
way is to make a rough sketch or 
map of the sampled areas.

8. Fill out the information sheet as 
fully as possible. This will help 
greatly to make your report and rec
ommendations useful to you!

9. Alkali areas are quite numerous in 
some localities.* Since alkali salts 
move up and down in the soil with 
the moisture, these areas should be 
sampled in one-foot layers to a 
depth of three feet or to the water 
table if encountered at a shallower 
depth. A soil auger can be used 
and composite samples obtained for 
each one-foot depth, in a manner 
similar to that used for surface soils. 
In addition a sample of the surface 
crust itself should be taken and sub
mitted for analysis.

Discussion of Soil Sampling

There are several factors that have 
to be taken into account in preparing 
to sample a field for soil analysis. In 
this discussion some consideration is 
given to each of these factors to ex
plain and to supplement the instruc
tions for taking soil samples as pre
sented here.

Some agronomists feel that the short
comings of* the existing procedures are 
not as much a factor in soil sampling 
as is the difficulty in getting farmers 
to follow the procedures. Undoubtedly 
there exists a need for more emphasis 
on care in sampling and a need for 
more method demonstration by ex
perienced agronomists. It is recognized 
that the human factor cannot be elim
inated by a “reference” method of soil 
sampling. Yet the great variety of in

* For possible inclusion in Western areas.

structions available certainly contributes 
to the difficulty in educating agricul
tural workers and farmers in proper 
soil sampling. Some uniformity in 
procedures would help to overcome 
this.

Among the factors that have to be 
considered in preparing to sample a 
field for soil analysis are:

(1 )  The decision as to the area to 
select for soil sampling, i.e., 
what size area to sample, 
whether to subdivide the field 
into smaller fields.

(2 )  The number of borings, the 
distribution of the borings, and 
the relation to the size of the 
area to be sampled.

(3 )  The sampling tools to be used.
(4 ) Depth of sampling.
(5 )  The size of the final composite 

sample (one pint usually) and 
whether this should result

f i g .  3 . V ariou s to o ls  ra n  be used to sam ple 
so ils . T h e  fo u r on the le ft  show som e o f  the 
soil tu bes in use. T h e  one* on the extrem e le ft  
is com p letely  enclosed  w hile the o ilie r  th ree  have 
one sid e cu t away. O th er to o ls  shown are  a soil 

auger, a trow el, and a spade.
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F ig . 4 .  H ere a soil sam ple is being lak en  w ith a so il tu b e . T h e  sam ple has b een  tak en  to  a depth 
o f  s ix  in ch es  and th is  p ro cess w ill be rep eated  at 1 5  to  2 0  p laces over th e  field .

from subdivision of a larger 
sample.

(6 )  The moisture status of the area 
— is it too wet or too dry?

(1 ) S election  o f A rea  to B e  S am pled

In most instructions the area to be 
sampled is designated as a “field.” 
This implies an area confined to one 
crop or bounded by a fence, stream, 
ditch, road, or some other line. Fre
quently the instructions suggest that a 
separate composite sample be taken for 
every 5 to 10 acres— thus restricting 
the size of the field. Actually there 
is no good basis for such a restriction 
and more properly soil type and past 
management should be considered in 
deciding the size of the area. It is 
conceivable that a 20-acre field rela
tively uniform in soil type and in past 
management could be sampled better 
as a unit than a 5-acre field that varies 
in topography, degree of erosion, soil 
type, treatment, etc.

From a practical standpoint it may 
be argued that there is little to be 
gained by dividing a 5-acre field for 
sampling if the field is to be fertilized 
or limed as a unit. There is, how
ever, the advantage that some informa
tion is obtained on the variation within 
the field.

Some farmers may prefer to con
centrate their sampling sites in the 
poorer parts of the field. Then the 
entire field can be treated so as to bring 
these poorer areas up to .maximum 
production, even though the better 
areas may receive a slight excess. In 
still other instances both good and bad 
areas within a field may be sampled 
separately in an effort to find out by 
comparison the cause of these differ
ences within the field. Thus the pur
poses for which the samples are taken 
will influence the selection of the area 
to be sampled.

Admittedly the usual instructions 
dealing with field size are conservative
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in that they both restrict the size of the 
area represented by one composite 
sample and specify the omission or 
separate sampling of smaller areas that 
differ in topography, position, or past 
management practices.

(2) N u m ber and D istribution o f 
Borings

Some studies of this type have been 
published; other unpublished data have 
been examined or discussed with those 
who obtained it. Most instructions 
call for a composite sample made up 
of anywhere from 5 to 20 borings 
within a given field. If the field is sub
divided because of differences in soil 
type, another composite made up in the 
same way is called for.

The exception to this is typified by 
the instructions given by Illinois where 
several samples are taken at different 
locations in the field (e.g., seven loca
tions for a 10- to 20-acre field and eleven

locations for a 40-acre field). At 
each location a composite is made of 
five different points within a square 
rod area. Each of these various com
posites is numbered and analyzed sepa
rately, permitting a diagrammatic rep
resentation of the results of the soil test 
on a map of the field.

There are certain advantages of this 
procedure. It involves a set pattern 
and avoids the decisions necessary with 
a variable sampling pattern. It tends 
to avoid personal bias as to what is 
a “uniform” area, and also decisions 
involving separation on the basis of 
slope, appearance, drainage, etc. It 
provides a study of chemical variations 
within the field.

On the other hand the single com
posite sample of a field is in use by 
the great majority of states and it is 
more widely understood. More re
search studies are published on this 
method. It involves fewer samples for
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analysis from a field and lends itself 
to simpler interpretation. The “refer
ence” method outlined earlier is an at
tempt to standardize the writing-up of 
a sampling procedure for the single 
composite method and involves a sug
gested set of instructions to be used 
by those who are interested in that 
method. There is no suggestion that 
the single composite sample has been 
proven a better or more correct pro
cedure.

(3 ) Sam pling T ools

A great variety of equipment is used 
for sampling soils. To a certain ex
tent this will continue to be true, for 
some tools lend themselves better to 
sandy soils, others to clay soils, and 
still others to wet or dry soils. Some 
are useless where many rocks are in 
the soil. Even so, it would be tremen
dously helpful if some uniformity in 
sampling tools were effected.

W ith many tools it is almost im

possible to sample from 15 to 20 places 
in a field, getting approximately the 
same volume of soil from each location 
or “boring,” and confine the total 
sample to a pint or even a quart. Tak
ing a large sample in the field and then 
dividing it on the spot into quarters 
or less introduces the possibility of ap
preciable sampling error. Hence the 
“ideal” sampling tool should:

(a ) Take a small enough volume 
from each spot or “boring” so 
that 15 to 20 borings of equal 
volume could be put into a pint- 
sized container.
(b ) Be structurally constructed so 
that it is durable and resists bend
ing, twisting, breaking, or blunt
ing in hard or rocky soil.
(c )  Be easy to clean and rust- 
resistant.
(d ) Be adaptable to dry, sandy 
soils as well as to fairly moist,

( Turn to page 47)



Some Helationships Between 
Le a f and Soil Potassium in 
New Jersey Apple Orchards

B f  /?. X .  W e k u n l a n d  £ .  12. f u r a h
Soils Department, Agricultural Experiment Station, New Brunswick, New Jersey

IN T E R E S T  in potassium fertilization 
of apple orchards has increased as 

a result of recent reports of “leaf- 
scorch” from several apple-producing 
areas of the United States. Symptoms 
of this disturbance are similar to those 
of potassium deficiency in other crops. 
Leaves lose their bright color, and 
scorched areas develop at the tips and 
along the margins. The older leaves 
are affected first. Apple trees may suf
fer from incipient potassium deficiency, 
as with that of other nutrients, long 
before leaf scorch symptoms appear.

In some areas apple trees are fer
tilized with nitrogen alone, but use of 
a complete fertilizer has been standard 
practice in New Jersey for many years. 
Because of this complete-fertilizer pro
gram, instances of leaf scorch resulting 
from potassium deficiency are restricted 
almost entirely to abandoned orchards. 
Little information is available regard
ing the possibility of incipient potas
sium deficiencies in New Jersey 
orchards.

To obtain data bearing on this sub
ject, and also to study the relationship 
between available potassium in the soil 
and the potassium content of apple 
leaves, an extensive survey of New Jer
sey orchards was conducted in 1951. 
Topsoil and subsoil samples were col
lected from 78 commercial orchards 
distributed throughout 14 New Jersey 
counties. Separate samples were taken 
from beneath the limb-spread of trees

and from the row middles. Terminal- 
shoot leaf samples were taken from five 
trees each of the Delicious, Rome, and 
Stayman varieties in 34 orchards. All 
leaf and soil samples were collected 
during a 3-week period in July.

Available nutrients were extracted 
from the soil samples by electrodialysis 
in dilute boric acid solution (1 )  and 
determined by standard methods. Leaf

Severe potash  d eficiency  in the ap ple  shoot at 
the  righ t shows the sh o rt, slend er grow th and 
hurned leaves ch a ra c te r is tic  o f  severe potash 
shortage. (C ou rtesy  J .  It. van lla a r lc in . H o rti
cu ltu ra l E xp erim en t S ta tio n , V in elan d , O n ta r io .)

19
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samples were analyzed by the method 
of Toth and co-workers (2 ) .

F ertility  Status of O rchard Soils

Considerable variation was found in 
the fertility status of soils from the 78 
orchards sampled (Table I ) .  Samples 
taken from beneath the trees contained 
considerably more available potassium 
than those collected from the row mid
dles. This is probably a result of the 
practice of ring fertilization under the 
trees. Where this condition exists, an 
occasional broadcast application of po
tassium fertilizer would improve the 
growth of legumes and other land 
cover in the row middles.

Unlike potassium, available calcium 
and magnesium were slightly higher in 
soil samples collected from row middles 
than in those taken beneath the trees. 
Many orchards were too acid for op
timum tree growth, especially in the

area beneath the limb-spread of the 
trees. This condition indicates a need 
for more lime beneath the trees.

The available phosphorus content in 
the soil of many orchards was very 
high, notably in those located in the 
Coastal Plains Province. Application 
of phosphatic fertilizers could be re
duced in some of these and, where 
phosphorus is especially high, could be 
completely eliminated for several years 
without harmful effects on tree growth 
or fruit yield.

Nutritional Status of T rees

Leaf analysis is a useful tool for 
evaluating nutritional disturbances and 
deficiencies of fruit trees. It has the 
advantage of appraising the tree rather 
than soil upon which the tree is grow
ing. In this study wide variations in 
percentage composition of each element 
determined occurred in the leaf sam-

T a b l e  I . — N u t r i e n t  S t a t u s  o f  T o p s o i l  S a m p l e s  C o l l e c t e d  U n d e r  T r e e s  a n d  
Row M id d le s  o f  78 N e w  J e r s e y  A p p le  O r c h a r d s

Element Sampling
position

Average
content

Medium 
nutrient 

level* 
lbs./acre

Percentage of 
78 samples testing—

lbs./acre
Low Medium High

Potassium Under trees 
Row middle

145
106

100- 150 23.4
44.0

39.0
41.4

37.6
14.6

Magnesium Under trees 
Row middle

129
139

75- 125 14.1
10.5

34.6
26.3

51.3
6 8 . 2

Calcium Under trees 
Row middle

932
1091

600-1200 37.2  
2 1 . 1

26.8
35.5

36.0
43.4

Phosphorus Under trees 
Row middle

36
37

15- 30 25.6
29.0

23.1
22.4

51.3
48.6

Percentage samples testing pH—

5 .0  or 
less 5 .1 -5 .5 5 .6 -6 .0 6 .1 -6 .5 6  . 6  or 

above

Under trees 
Row middle

20
5

39
19

31
50

9
17

1
9

*  Medium values used in classifying samples, yalues below and above indicated medium values for 
each element were considered low and high, respectively.
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pies (Table I I ) . Approximately 11%, 
4% , and 2%  of the leaf samples had 
such low levels of potassium, mag
nesium, and nitrogen, respectively, that 
growers might expect tree improvement 
and higher fruit yields by applications 
of the deficient nutrients. Also, 21% 
of the samples were in a doubtful zone 
with respect to potassium and 45%  with 
respect to magnesium. The trees in 
these orchards may be suffering from 
incipient deficiencies of these two ele
ments. Approximately 42%  of the leaf 
samples had such a high level of ni
trogen as to indicate possible “exces
sive” use of this element.

Nutrient balance in apple trees is as 
important as the concentration of each 
of the necessary elements. A balance 
of all nutrients is necessary to maintain 
tree vigor and fruit yields. So an at
tempt was made to analyze the rela
tionships existing among the nutrient 
elements determined in this study.

Leaf samples that were high in nitrogen 
generally contained smaller amounts of 
potassium than those with low nitrogen 
levels. In contrast, for each 10% in
crease in leaf nitrogen, there was a cor
responding increase of about 0.05% leaf 
magnesium. These are not new find
ings but they lend support to the con
cept of the need for proper balance 
among these three elements in orchard 
fertilization. It appears that heavy ni
trogen fertilization tends to induce po
tassium deficiency and to increase the 
uptake of magnesium. Thus, potas
sium fertilizer may play a corrective 
role in instances where moderately 
heavy nitrogen fertilizers are applied.

Increasing concentrations of leaf cal
cium had no apparent influence on leaf 
potassium or magnesium. Only at lux- 
ury-utilization levels of leaf potassium 
was there any evidence of a depressing 
effect of potassium on leaf magnesium. 
Leaves with less than 0.13%  phosphorus

T a b l e  I I .— L e a f  N u t r i e n t  S t a t u s  o f  A p p l e  T r e e s  i n  N e w  J e r s e y

Element Variation % 
dry matter

% Samples* Falling in certain arbitrary ranges

Deficient Doubtful Ample Excessive

Potassium 0 .7 4 -2 .7 8 1 1 . 1 2 1 . 2 49.5 18.2
Magnesium 0.1 4 -0 .4 4 4.1 45 .5 50.4
Nitrogen 1.39-2 .71 2 . 0 56.2 41.8

Low Medium High

Phosphorus 0 .1 0 -0 .3 0 18.3 67.4 14.3
Calcium 0.5 2 -2 .1 0 1 1 . 1 2 2 . 6 66.3

Values** used for above classification were

Potassium < 1 . 0 0 1 .01-1 .25 1 26-1 .70 > 1.71
Magnesium < 0.15 0 .1 6 -0 .2 5 > 0.26
Nitrogen f < 1.60 1 .61-2 .20 > 2 . 2 1

< 1.80 1 .81-2 .40 >2.41
Phosphorus <0.13 0 .1 4 -0 .2 0 > 0 . 2 0
Calcium <0.72 0 .7 8 -1 .0 0 > 1 . 0 1

* Total of 98 samples.
* *  Percentage values on dry-weight basis.
t  Lower values for nitrogen used to classify Stayman and Rome variety samples, and upper values 

to classify Delicious samples.
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An ap p le  tre e  w hich rece iv ed  no fe r tiliz e r .

O ne fe rtiliz e d  w ith n itro g en  only*

A tre e  w hich received  com p lete  fe r tiliz e r .

contained 2.28%  nitrogen, whereas 
those with more than 0.21%  phos
phorus contained 2% . High concen
trations of leaf phosphorus tended to be 
associated with high levels of leaf po
tassium and with low levels of leaf 
magnesium.

Relationship Betw een L eaf and Soil 
Potassium

Much attention has recently been 
given to the relationship between levels 
of available soil nutrients and their up

take by annual crops. But relatively 
less information is available regarding 
the relationship between fertility levels 
in soils and nutrient uptake by trees. 
Such information is necessary before 
soil-and-tissue-testing laboratories can 
make valid fertilizer recommendations 
to fruit growers. When the relation
ship between such tests has been more 
adequately established and correlated 
with tree response, some of the guess
work will have been eliminated.

A significant correlation was found 
between the available soil potassium 
and leaf potassium. When the influ
ence of certain other available soil nu
trients was considered, a much higher 
degree of correlation resulted between 
soil and leaf potassium (R = 0 .6 9 ) . 
The potassium content of the tree 
leaves decreased markedly with increas
ing concentrations of available soil cal
cium plus magnesium. High levels of 
available soil phosphorus had similar 
effects as those of high calcium plus 
magnesium, hut they were not so 
marked.

For proper interpretation of a test 
for soil potassium in an orchard, the 
soil’s content of available calcium, mag
nesium, and phosphorus must be 
known. The depressing action of soil 
phosphorus on leaf potassium is of spe
cial importance. The 1951 survey of 
New Jersey orchards showed that many 
soils had very high phosphorus levels. 
On such soils high potassium levels 
are necessary for normal potassium up
take by apple trees.

The amount of available soil potas
sium influenced the magnesium content 
of leaves more than that of available 
magnesium in the soil. High concen
trations of available soil potassium re
sulted in leaves of low magnesium. 
Where this situation exists, potassium 
fertilization should be discontinued 
until the level of this nutrient is brought 
into line with that of magnesium.

Little relationship was noted between 
soil pH and leaf levels of potassium. 
Soils with high concentrations of avail- 

( Turn to page 40)



Testing and Reclaiming 
Alkali Sails

W a rren  R . S c /u>u 1/Warren / s . tcnoonover
Soils Specialist, University of California, Berkeley, California

M'E T H O D S of examining alkali 
soils have been better adapted to 

certain research needs than to the ap
praisal of field problems or as a guide 
to reclamation. It would seem un
necessary to have the conventional 
“complete” analysis of the soil extract 
and of the exchange complex in order 
to appraise most alkali problems and 
for determining a reclamation pro
cedure. Any examination made, how
ever, should be adequate to classify an 
alkali soil in relation to its most im
portant characteristics. By definition, 
an alkali soil is one which contains 
either or both of:

(1 )  Soluble salts sufficient to im
pair plant growth;

(2 )  Adsorbed sodium, sufficient to 
impair plant growth either from 
direct toxicity or indirectly be
cause of impaired soil structure.

A soil containing only soluble salts 
is said to be saline and has commonly 
been called a “white alkali” soil. A 
soil containing a substantial percentage 
of adsorbed sodium in the so-called 
exchange complex, either with or with
out substantial amounts of soluble salts, 
is an alkali soil which is different 
chemically and physically from one

F ig . 1 . V a r ia b ility  in a lk a li  im p reg n ation  as shown in  co tto n  field

2 3
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which merely contains soluble salts. 
Soils of this kind often yield dark- 
colored extracts and may be called 
“black alkali” soils.

Principles of Reclam ation

Alkali soils may be reclaimed under 
conditions of good drainage by two 
processes:

(1 )  Leaching to remove the excess 
soluble salts;

(2 )  Supplying soluble calcium to re
place undesirable amounts of 
adsorbed sodium, which will 
change the black alkali to white 
alkali. The white alkali must 
then be leached out.

In some cases, calcium may be ren
dered available from insoluble sources, 
usually carbonates, present in the soil. 
Acids, acid-forming materials, or even 
carbon dioxide, produced deep in the 
soil by root respiration or by decay 
of organic matter, will dissolve cal
cium carbonate.

Classifying A lkali Soils

Alkali soils can be classified if a few 
simple facts are known, as follows:

(1 )  To what extent does the soil 
contain soluble salts?

(2 )  Is the soil dangerously low in 
available calcium? This char
acteristic is commonly expressed 
differently by saying a soil is 
bad if relatively high in ad
sorbed sodium. Soil clays have 
a great affinity for calcium. If 
much Ca++ is present in the soil 
solution, the exchangeable- so- 
dium-percentage is bound to 
be low.

How to Appraise an A lkali Problem

Blocking Out the Problem—Soil 
Sampling:

Alkali soils being exceedingly vari
able (see Figure 1), samples should be 
taken to study the range of conditions 
rather than determine the average situ
ation. Composite samples are not 
recommended. The most important 
portion of the profile to study is the 
top six inches or top foot, which will 
be the first soil occupied by the roots 
of plants in the alkali-sensitive seedling 
stage. Occasionally samples should be 
taken with suitable subdivisions clear 
down through the soil profile to hard-

Fig* 2* P o o r  a lfa lfa  grow ing in  a so il o f  low sa lin ity  b u t w ith a Sol* C a%  ab o u t 2  in  top  foot*
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m m m m

F ig . 3 .  M edium  a lfa lfa  grow ing in  a so il o f  low sa lin ity , a S o l. C a%  o f  3 0  o r m ore in  th e  top  six 
in ch es b u t less th an  1 %  in  th e  second  s ix  inches and at low er d ep ths.

pan, water table, or probable end of the 
root zone. The range of conditions to 
be studied is often indicated by varia
tions in the growth of crop plants or 
weeds.

The amount of soil collected from 
one hole with a 3// auger to a depth 
of 6"  is usually sufficient to make 
quick tests, with reserves for further

study if desired. Samples should be 
collected in waterproof containers. 
They should be thoroughly air-dried 
and coarsely ground (2 mm or 10 
mesh) to prepare for analysis.

Lim it Analytical Wor\ to Essentials:
Complete analysis of the salts and of 

the exchange complex of alkali soils is a

a m s B m
F ig . 4 .  Good a lfa lfa  grow ing in  a so il o f  low sa lin ity  w ith a S o l. C a%  arou nd  4 0  to  5 0

top  fo o t.
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long and tedious procedure. Such an
alyses supply much information which 
is interesting but not useful for classify
ing soils or indicating treatment. Fortu
nately, three simple determinations will 
enable one to understand the nature of 
most alkali soils. These are:

(1 )  Estimating the soluble salt con
tent by determining the specific 
electrical conductance of the ex
tract from the saturated soil.

(2 )  Titration of soluble Ca++ or of 
soluble Ca** plus Mg++ in this 
extract and caluculating the Ca 
or Ca*Mg as %  of total cations 
estimated from the specific elec
trical conductance.

(3 )  A semi-quantitative, efferves
cence test for calcium carbonate.

The last test is not used to classify 
the soil but only to show whether or 
not it contains some calcium carbonate 
which may be made available.

C lasses of A lkali Soils

Soils may be classified as follows, on 
the basis of these simple tests:

(1 )  Saline or White Al\ali Soils: 
These merely contain soluble 
salts, including sufficient Ca++ 
or Ca++ plus Mg++, to indicate a 
low sodium percentage in the 
exchange complex. CA++ or 
Ca** plus Mg++ should constitute 
30%  or more of the estimated 
cations of soils in this class. 
Such soils should be reclaimable 
by leaching alone under condi
tions of good drainage.

(2 )  Soils Low  in Salinity but Low  
in Soluble-Calcium-Percentage: 
Such a condition indicates high 
exchangeable sodium or other 
undesirable cations.1 The high 
sodium soils include so-called

1 We have used soluble-calcium-percentage as a 
criterion in classifying soils but calcium pjus mag
nesium would do as well or better except in a few 
soils high in magnesium.

black alkali soils.2 The further 
the soluble calcium percentage 
falls below 30% , the worse the 
problem. Very bad soils have a 
Sol. Ca%  below 5. Soils in 
Class (2 )  usually require treat
ment with a source of soluble 
calcium, followed by leaching, 
to effect reclamation.

(3 )  Saline A lkali Soils Having Both 
H igh Salinity and Low  Soluble 
Ca% : Soils in this class usually 
need to be leached, treated with 
a source of soluble Ca**, and 
leached again.

In contrast with these classes, we 
have normal soils in which conductance 
of saturation extracts will be below 
2 millimhos/cm and often less than
0.5 mmhos/cm. Ca++ or Ca** plus 
Mg** will constitute more than 30% 
of the estimated soluble cation. Ca** 
will usually be found to exceed Mg** if 
the two are determined separately.

Relationship of A lkali to Plant 
Growth

Soluble Salts— White Al\ali:
Much information has been pub

lished on the tolerance of crop plants 
for salinity. Some sensitive crops will 
be reduced materially in yield by the 
salts in soils showing a conductivity of 
the saturation extract as low as 
2 mmhos/cm. Other crops may toler
ate concentrations 10 times as great. 
Good soils show a conductance of the 
saturation e x t r a c t  of less than 
2 mmhos/cm, mildly saline soils 2 to 6, 
moderately saline soils 6 to 12, strongly 
saline above 12. We have encountered 
field soils with conductivity of satura
tion extracts above 200 mmhos/cm.

Adsorbed Sodium—Blac\ Al\ali:
Figures 2, 3, and 4, show the ef

fect of low soluble-calcium-percentage, 
which is closely coordinated with high

2 This classification would include low Ca++ soils 
in which H+ is the undesirable cation. It is as
sumed one knows he is not dealing with such highly 
acid soils. Knowing the exact pH is of little help 
in classifying an alkali soil, but one should deter
mine whether the reaction is acid or alkaline.

( Turn to page 45)
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U l I J 1 J J j jy g ] *  The chemical testing of soils to determine their fertility

status became an important consideration of soil scientists 
Picture nearly 150 years ago. Various theories and methods were

developed, tried out, and discussed (sometimes heatedly).
Well recognized today, it was early realized that the procurement of representa

tive samples of soil for testing was a big— if not the biggest— factor in the 
accuracy and usefulness of the tests. It is of interest to note comments along 
this line in an article by S. W . Johnson which appeared in T he Cultivator in 
August 1854— 100 years ago.

“Admitting that a good analysis can be procured, have we evidence that it can 
be so carried out as to represent the composition of the soil ? A farmer has several 
hundred acres of soil; how many analyses are needed ‘to cover all this ground?’ 
Often on a small farm, if we can judge by the look of the earth, there are a 
half dozen varieties. There are frequently decided variations within a very small 
area; and it rarely happens on farms that have been long under cultivation, that 
one specimen of soil represents the whole. The soil that is annually worked over 
by the plow is different from the undisturbed subsoil; and the latter may vary 
every few inches of its depth. How many analyses then must often be needed! 
But it is said— ‘collect from various parts of the field, and thus get an average.’ 
This is but making bad, worse; for the analysis of such a mixture only represents 
the composition of the few pounds whch have been sent to the chemist; but not 
that of the millions of pounds that remain in the fields. In many cases— not 
indeed in all— the number of analyses that must be made renders the whole 
thing impracticable.

“But admitting the soil of the whole farm to be uniform in composition, what 
are the accidents that may vitiate analytical results? It may easily happen that 
an egg or snail shell lodge in the identical specimen of soil selected for analysis— 
then the carbonate of lime may come out too high. The droppings of a dog or 
bird will thus make a thousand acres rich in phosphates.”

The big problem still with us today is, of course, the lack of homogeneity of 
soils, and many soil scientists have despaired of ever obtaining what may be called 
an accurate soil sample on any area larger than one square foot. In 1947, the 
National Soil and Fertilizer Research Committee was organized by memoranda 
of understanding between the states in each Land-Grant College Region, the 
Office of Experiment Stations, the Soil Conservation Service, and the Bureau of 
Plant Industry, Soils, and Agricultural Engineering of the U. S. Department 
of Agriculture. The Committee was directed to consider the national aspects of 
soils research, and to advise the Land-Grant College Association and the U. S. 
Department of Agriculture on soil, fertilizer, and irrigation research problems. 
It holds one meeting1 a year and carries on its continuing functions through the 
appointment of work groups. The Soil Test Work Group was appointed in July 
1950 to study and summarize the current status of soil testing in the United
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States and to submit recommendations concerning needed activities and improve
ments.

On page 13 of this issue, it is our privilege to present an article by the Soil 
Test Work C iroup on “Sampling Soils for Chemical Tests.” Our cover picture 
is an illustration to accompany this article. The W ork Group, after considering 
the best features of various procedures currently used, offers its suggestions for 
one which will give some degree of standardization in the taking of samples. 
With well over one million samples, exclusive of those sent to commercial lab
oratories, being tested annually in the United States, the importance of this study 
is obvious. Need for more research in this field is emphasized, the results of 
which cannot but help to increase our farmers’ knowledge of the assets in their 
soil-bank accounts and the means of keeping those assets at a high level.

The farmer is a businessman. In every sense he is 
a manufacturer. His major problems include costs 
of production, labor, and marketing. W ith a decrease 
in the prices of what he sells and an increase in what 

he must buy, the farmer is facing a situation common to the businessman.
In such a situation, a wise businessman looks first to his cost of production. 

From numerous official agricultural advisory sources, including the U. S. Depart
ment of Agriculture, the farmer has been urged to lower his production costs. 
The efficient use of fertilizer has been stressed. Now comes an observation from 
a group in position to speak on sound business practices— the bankers. The Ohio 
Bankers’ Association has this to say:

“Unit costs of production are important, particularly from the standpoint of 
withstanding price declines. Historically, farmers have tended to cut fertilizer 
expenditures in times of declining agricultural prices, and in most cases this 
is the most damaging type of economy they can practice. By reducing fertilizer 
applications and, consequently, reducing yields, the farmer pushes up his unit 
cost of production. In the face of declining agricultural prices, the individual 
farmer must not let rising unit production costs hurry him into red ink.”

Not only does an adequate use of fertilizer affect unit cost of production by 
increasing yields; it plays an important role in labor and marketing problems. 
Greater yields per acre lessen labor costs by necessitating the use of less land to 
make crop goals, thus cutting planting, cultivating, and harvesting expenses. 
It improves marketability by giving produce a better finish and an improved 
shipping and keeping quality. In competitive selling fields, the product of 
highest quality demands the best prices and usually moves fastest.

Another big factor in the farmer’s use of an adequate amount of fertilizer is 
that fertilizer is still one of the cheapest items he buys for his production. U. S. 
Department of Agriculture figures show that fertilizer is still the biggest bargain 
on the farm. Despite the fact that all prices paid by farmers are almost double 
what they were 12 years ago, fertilizer prices are up only half as much.

It therefore would appear to be sound business for the farmer to utilize to the 
fullest extent practicable that item in his production costs that is not only relatively 
the cheapest but one which produces a very high rate of return per dollar invested.

The llnit Cost 
of Production
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay 1 Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Trucl

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

Av. Aug. 1909-
July 1 9 1 4 . . . . 12.4 10 .0 69 .7 8 7 .8 6 4 .2 8 8 .4 11.87 22 .55

1927.................... 20 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34 .83
1928.................... 18 .0 20 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .17
1929.................... 16 .8 18.3 131.6 117.1 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 .97 ....
1932.................... 6 .5 10.5 3 8 .0 5 4 .2 3 1 .9 3 8 .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 44 .6 7 9 .8 81 .5 8 4 .8 13.20 33 .0 0
1935.................... 11.1 18.4 59 .3 7 0 .3 6 5 .5 83 .2 7 .5 2 30 .54
1936.................... 12.4 23 .6 114.2 92 .9 104.4 102.5 11.20 33.36
1937.................... 8 .4 20 .4 52 .9 7 8 .0 5 1 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 69 .8 48 .6 56 .2 6 .7 8 21 .79 . . . .
1939.................... 9 .1 15.4 6 9 .7 7 3 .4 56 .8 69 .1 7 .94 21 .17
1940.................... 9 .9 16.0 54.1 85 .4 61 .8 68 .2 7 .5 9 21.73 . . . .
1941.................... 17 .0 26 .4 80 .8 92 .2 75.1 94 .4 9 .7 0 47.65
1942.................... 19 .0 36 .9 117.0 118.0 9 1 .7 110.0 10.80 45.61
1943.................... 19 .9 40 .5 131.0 206 .0 112.0 136.0 14.80 52 .10 . . . .
1944.................... 20 .7 42 .0 150.0 190.0 109.0 141.0 16.50 52 .70
1945.................... 22 .5 3 6 .6 143.0 204.0 127.0 150.0 15.10 51 .10
1946.................... 32 .6 38 .2 124.0 218 .0 156.0 191.0 16.70 72.00
1947.................... 3 1 .9 3 8 .0 162.0 217 .0 216 .0 229.0 17.60 85.90
1948.................... 30 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 28 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43.40
1950.................... 40.1 51 .7 91 .7 173.0 153.0 200 .0 16.70 86 .50
1951.................... 3 7 .9 51 .2 163.0 306 .0 168.0 211 .0 19.50 6 9 .30
1952

September. . . 39.11 5 1 .0 222 .0 335 .0 171.0 209 .0 20 .25 69.60
October......... . 36 .77 50 .9 211 .0 294 .0 153.0 207.0 20 .85 70 .70
November. . . 34 .05 47 .6 217 .0 3 11 .0 145.0 213 .0 21 .25 69 .70
December.. . . 31.71 4 9 .6 199.0 362 .0 150.0 212 .0 21 .65 68 .50

1953
January. . . . 29 .79 46 .2 206.0 386 .0 148.0 210 .0 21 .65 65 .30
February. . . . 30 .19 36 .7 179.0 384 .0 143.0 205 .0 20 .85 64 .50
M arch........... . 31 .52 • • • • 165.0 401 .0 146.0 210 .0 19.65 63 .6 0
April.............. . 31 .45 134.0 409 .0 146.0 208 .0 18.85 63 .10
M ay ............... 31 .73 5 i 15 115.0 413.0 149.0 206 .0 17.95 61 .80
Ju n e ............... 31.51 51 .0 102.0 398 .0 146.9 188.0 16.05 61 .20
Ju ly ................ 31 .87 51 .2 9 5 .5 402 .0 147.0 187.0 15.45 59 .00 ....
August.......... , 32 .77 51 .3 9 1 .4 350 .0 148.0 186.0 15.85 56 .70 ....

Index Nuimbers (Aug. 1909--Ju ly  1914 =  100)
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

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 89 81 109 74 87 110
1938........ ........... 69 196 80 79 76 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943.................... 160 405 188 235 174 154 125 231 245
1 9 4 4 . . . ............ 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946.................... 263 382 178 248 212 209 141 319 182
1947.................... 257 380 232 248 336 259 148 381 226
1948.................... 245 482 222 253 201 226 155 298 214
1949.................... 231 459 184 241 193 213 139 192 201
1950.................... 323 517 132 197 238 226 141 384 185
1951.................... 306 512 233 349 262 239 164 307 239
1952

September. . 315 510 319 382 266 236 171 309 182
October......... 297 509 303 3.35 238 234 176 314 189
November. . 275 476 311 354 226 241 179 309 238
December.. . 256 496 286 412 234 240 182 304 256

1953
January . . . . 240 462 296 440 231 238 182 290 237
F ebru ary .. . 243 367 257 437 223 232 176 286 237
M arch........... 254 237 457 227 238 166 282 248
April.............. 254 192 466 227 235 159 280 204
M av .............. 256 515 165 470 232 233 151 274 182
Ju n e ............... 254 510 146 453 227 213 138 271 270
Ju ly ................ 257 512 137 458 229 212 130 262 216
August.......... 264 513 131 399 231 210 134 251 221
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Wholesale Prices of Ammoniates
Fish scrap. Tankage High grade

dried 11% ground
11-12% ammonia, blood.

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

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

1910-14.................... $2 .68 $2 .85 $3.50 $3.53 $3.37 $3.52
1927........................... 3.01 2 .26 5 .07 5 .87 4.32 5.70
1928........................... 2 .67 2 .30 7 .0 6 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 .1 0 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 .1 5 2.67 3.27
1935........................... 1 .47 1.15 4 .59 3 .1 0 3 .06 3.65
1936........................... 1 .53 1.23 4.17 3 .4 2 3.58 4.25
1937........................... 1 .63 1.32 4.91 4 .66 4.04 4.80
1938........................... 1 .69 1.38 3 .6 9 3 .7 6 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........................... 2 .5 0 1.60 12.72 10.66 12.63 10.46
1948........................... 2 .86 2.03 12.94 10.59 10.84 9.85
1949........................... 3 .1 5 2 .29 10.11 13.18 10.73 10.62
1950........................... 3 .0 0 1.95 11.01 11.70 10.21 9.36
1951........................... 3 .16 1.97 13.20 10.92 10.18 10.09
1952

September.......... 3 .3 4 2 .07 13.39 11.25 11.11 10.02
October................ 3 .3 4 2 .07 13.39 11.24 10.62 9.41
November.......... 3 .34 2.07 13.31 11.24 10.32 9.71
December........... 3 .3 4 2 .26 13.20 11.24 9 .95 9 .17  |

1953
8 .05Janu ary ............... 3 .3 4 2 .2 8 13.25 11.24 8 .43

February............. 3 .34 2 .2 8 13.21 11.24 7 .7 5 7 .28
M arch.................. 3 .3 4 2 .2 8 12.69 11.24 7 .1 6 6.56  t
April..................... 3 .3 4 2 .2 8 11.75 11.24 6 .07 6.00
M ay ...................... 3 .34 2 .2 8 10.34 11.24 6 .23 6.14
Ju n e ..................... 3 .3 4 2 .2 8 10.61 11.26 6 .62 6.31 '
Ju ly ....................... 3 .3 4 2 .2 8 10.34 11.15 6 .75 6.14
August................. 3 .3 4 2 .2 8 10.14 10.95 7 .53 6 .68

Index Numbers (1910*14 =  100)
1927........................... 112 79 145 166 128 162
1928........................... 100 81 202 188 146 170
1929........................... 96 72 161 142 137 162
1930........................... 92 64 137 141 112 130
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
194 3 ........................
194 4 ........................

65
65

50
50

180
219

163
163

144
144

189
191

1945... 65 50 223 163 144 191
1946 . 74 51 315 209 196 265
1947.. 93 56 363 302 374 297
1948 . 107 71 370 300 322 280
1949 117 80 289 373 318 302
1950 112 68 315 331 303 266

118 69 377 310 302 287
1952

September.......... 125
125

73
73

383
383

319
318

330
315

285
267

November.......... 125 73 380 318 306 276
December........... 125 79 377 318 295 261

1953
Jan u ary ...............
February.............
M arch..................
April.....................
M ay ......................
J u n e . ...................
Ju ly ....................
August.................

125
125
125
125
125
125
125
125

80
80
80
80
80
80
80
80

379
378
363
336
295
303
295
290

318
318
318
318
318
319 
316 
310

250
230
212
180
185
196
200
223

229
207
186
170
174
179
174
190



October 19 5 3 35

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 ports5 Gulf ports5 Gulf ports5 Gulf ports5
1910-14............. $0,536 $3.61 $4.88 $0,714 $0.953 $24.18 $0,657
1927.................... .525 3 .0 9 5 .5 0 .646 .924 25.55 .586
1928.................... .580 3 .1 2 5 .5 0 .669 .957 26.46 .607
1929.................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .610

.542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1931.................... .485 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 .5 0 .662 .864 25.10 .601
1934.................... .487 3 .14 5 .67 .486 .751 22.49 .483
1935.................... . 492 3 .3 0 5 .6 9 .415 .684 21.44 .444
1936.................... .476 1.85 5 .5 0 .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 .517 .730 24.75 .573
1941.................... .547 1.94 5 .64 .522 .780 25.55 .367
1942.................... .600 2 .13 6 .2 9 .522 .810 25.74 .205

.631 2 .0 0 5 .93 .522 .786 25.35 .195
1944.................... .645 2 .10 6 .1 0 .522 . 777 25.35 .195
1945.................... .650 2 .2 0 6 .23 .522 . 777 25.35 .195
1946.................... .671 2.41 6 .5 0 . 508 .769 24.70 .190
1947.................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... .764 4.27 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6 .22 .397 .703 14.14 .195
1950.................... .763 3 .83 5 .47 .371 .716 14.33 .195

3 .9 8 5 .47 .401 .780 15.25 .200
1952

September. . 860 3 .9 8 5.47 .389 .768 14.72 .193
October......... .860 3 .9 8 5 .47 .391 .768 14.72 .193
N ovem ber.. .860 3 .9 8 5 .47 .391 .768 14.72 .193
December.. . .860 3 .9 8 5 .47 .427 .827 16.00 .210

1953
Ja n u a ry .. . . .860 3 .9 8 5 .47 .430 .827 16.00 .210
February . . . .860 3 .9 8 5.47 .430 .827 16.00 .210
M arch........... .860 4 .2 2 5 .47 .430 .827 16.00 .210
April.............. .860 4 .2 8 .430 .827 16.00 .210
M ay ............... .860 4 .2 8 .430 .827 16.00 .210
Ju n e ............... .860 4 .28 .361 .708 13.44 .176
Ju ly ................ .895 4 .2 8 .396 .768 14.72 .193
August.......... .895 .396 .768 14.72 .193

Index Numbers (1910-14 =  100)
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

91 87 110 68 79 93 74
92 91 117 58 72 89 68

1936........................ 89 51 113 65 74 95 77
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........................ 139 84 135 70 74 78 83
1948........................ 143 118 135 67 72 58 83

144 108 128 67 74 58 83
1950........................ 142 106 112 68 75 59 83

152 110 112 72 82 63 83
1952

September. . . . 160 110 112 70 81 61 82
October............. 160 110 112 70 81 61 82
November. . . . 160 110 112 70 81 61 82
December.. .  . 160 110 112 75 87 66 85

1953
January.......... 160 n o 112 76 87 66 85
February.......... 160 110 112 76 87 66 85
M arch................ 160 117 112 76 87 66 85
April.................. 160 119 76 87 66 85
M ay................... 160 119 76 87 66 85
Ju n e................... 160 119 66 74 56 80
Ju ly .................... 167 119 • • • 71 81 61 82
August.............. 167 . . . • e e 71 81 61 82
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Prices paid 
by farmers Wholesale

1927 .................

Farm
prices*
141

for com
modities 
bought*

148

prices 
of all com- 
moditiesf 

139

Fertilij
materii

116
1928................. 149 152 141 121
1929................. 148 150 139 114
1930................. 125 140 126 105
1931 ................. 87 119 107 83
1932................. 65 102 95 71
1933 ................. 70 104 96 70
1934 ................. 90 118 109 72
1935 ................. 109 123 117 70
1936 ................. 114 123 118 73
1937 ................. 122 130 126 81
1938 ................. 97 122 115 78
1939 ................. 95 121 112 79
1940 ................. 100 122 115 80
1941 ................. 123 130 127 86
1942 ................. 158 149 144 93
1943 ................. 192 165 151 94
1944 ................. 196 174 152 96
1945 ................. 206 180 154 97
1946................. 234 197 177 107
1947................. 275 231 222 130
1948................. 285 250 241 134
1949 ................. 249 240 226 137
1950 ................. 256 246 236 132
1951 ................ 302 271 263 139
1952

September. 288 271 250 145
O ctob er.. . 282 269 248 145
November. 277 268 248 144
December.. 269 267 246 146

1953 
Jan u ary . . . 267 267 246 144
February. . 263 264 246 142
March 264 265 248 141
April........... 259 264 246 139
M ay............ 261 264 247 137
Ju n e............ 259 260 246 135
Ju ly ............. 259 261 248 138
August 258 262 248 139

Chemical Organic Superphoii-
ammoniates ammoniates phate Potash**

89 150 100 94
87 177 108 97
79 146 114 97
72 131 101 99
62 83 90 99
46 48 85 99
45 71 81 95
47 90 91 72
45 97 92 63
47 107 89 69
50 129 95 75
52 101 92 77
51 119 89 77
52 114 96 77
56 130 102 77
57 161 112 77
57 160 117 77
57 174 120 76
57 175 121 76
62 240 125 75
74 362 139 72
89 314 143 70
99 319 144 70
89 314 142 72
93 331 152 76

98 349 160 74
98 341 160 74
98 336 160 74

101 329 160 79

102 307 160 80
102 296 160 80
102 282 160 80
102 256 160 80
102 245 160 80
102 253 160 70
102 252 167 75
102 261 167 75

* U. S. D. A. figures, revised Janu ary  1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
crop-year basis. Truck crops index adjusted to the 1924 level of the all-commodity 
index.

t Department of Labor index converted to 1910-14 base.
JT h e  Index numbers of prices of fertilizer materials are based on original study 

made by the Department of Agricultural Economics and Farm  Management,. 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

1 B e g in n in g  J u ly  1949, b a led  h ay  p r ic e s  red u ced  by  94*75 a  to n  to  be c o m p a r a b l e  
to  lo o se  h a y  p r ic e s  p re v io u s ly  q u o ted .

•All p o ta sh  s a l t s  now  qu o ted  F .O .B . m in es o n ly ; m a n u re  s a l ts  s in c e  Ju n e  1941, 
o th e r  c a r r ie r s  s in c e  Ju n e  1947.

* * T h e  w e ig h te d  a v e r a g e  of p ric e s  a c tu a lly  paid fo r  p o ta sh  is  lo w e r th a n  the 
a n n u a l a v e r a g e  b e c a u s e  s in c e  1926 o v e r  90%  o f  th e  p o ta sh  used  In a g r ic u ltu re  has 
b een  c o n tra c te d  fo r  d u r in g  th e  d isco u n t p eriod . T h e  m axim u m  d isco u n t Is now 
1 6 % . A pplied  to  m u r ia te  o f  p o ta sh , a p r ice  s l ig h t ly  ab o v e  $.653 p er u n it KtO thus 
m o re  n e a r ly  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 r ice s  based  on a r ith m e tica l 
av erag es of m onthly quotations.



T his sectio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tica l and im p o rta n t b u lle tin s , and lists  
a ll recen t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , the S ta te  E xp erim en t S ta tio n s , 
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Fertilizers
"Fertilization o f Field Crops in Arizona," 

Agr. Exp. Sta., Univ. o f Ariz., Tucson, Ariz., 
Bui. 247, May 1953, W. T. McGeorge.

"Rate, Placement and Source o f Nitrogen for 
Potatoes in Connecticut," Agr. Exp. Sta., Univ. 
of Conn., Storrs, Conn., Bui. 298, Mar. 1953, 

J  A. Hau>kins and B. A. Brou/n.
"Boron Research at the Storrs Agricultural 

Experiment Station," Agr. Exp. Sta., Univ. of 
Conn., Storrs, Conn., Inf. 47, Feb. 1953, B. A. 
Brown.

"Foliar Nutrition Sprays on Vegetable 
Crops," Agr. Exp. Sta., Univ. o f Del., Newark, 
Del., Bui. 295, Apr. 1953, E. P. Brasher, J. R. 

•j Wheatley, and W. L. Ogle.
"Annual Report, State Chemist o f Florida, 

Ji Year Ending December 31, 1952,” Dept, of 
Agr., Chem. Div., Tallahassee, Fla., fan. 1953.

"Results o f Fertility Experiments in Jen- 
v  nings County,” Agr. Ext. Serv., Purdue Univ., 

Lafayette, Ind., Mimeo. AY-120b, June 1952,
G. H. Enfield.

"Tonnage o f Commercial Fertilizer Reported 
■ by Manufacturers As Sold in Kansas in the

Spring of 1953, by Counties, January 1, 1953
n to June 30, 1953," State Bd. o f Agr., Control

Div., Topeka, Kan., Mimeo. 525, Aug. 17, 
1953.

"Commercial Fertilizers for Winter Wheat 
in Relation to the Properties o f Nebraska 
Soils," Agr. Exp. Sta., Univ. o f Nebr., Lincoln, 
Nebr., Bui. 172, Jan. 1953, R. A. Olson and 

I H. F. Rhoades.
"Fertilizer Sales by Grades in Order o f Ton

nage, Jan. 1953 to June 1953," State Dept, of 
| Agr., Raleigh, N. C., Mimeo.

"Recommendations for Seed, Fertilizer, and 
Lime," Agr. Ext. Serv., Univ. o f R. I., Kings
ton, R. I., Bui. 142, D. A. Schallock•

"Summary by Tons of Fertilizer and Fer
tilizer Materials Sold in South Carolina," 
Clemson Agr. College, A & M College o f S. C., 
Clemson, S. C., Mimeo., Aug. 1953.

"Annual Cropping with Nitrogen in the In
termediate Rainfall Areas o f Eastern Washing
ton," Agr. Exp. Sta., State College of Wash., 
Pullman, Wash., Cir. 214, Mar. 1953, H. D. 

• Jacquot.

"Soil Application o f Zinc for Control of 
Zinc Deficiency in Beans, with Notes on Other 
Field Crops," Agr. Exp. Sta., State College o f 
Wash., Pullman, Wash., Cir. 215, Mar. 1953, 
F. G. Viets, Jr., L. C. Boawn, C. E. Nelson, 
and C. L. Crawford.

Soils
"The National Cooperative Soil Survey 

Series Descriptions," Agr. Exp. Sta., Dept, o f 
Soils, New Haven, Conn., Sp. Bui. Soils XIV, 
July 22, 1953.

"Trace Elements and Missouri Soils—■/. 
Copper and Cobalt Contents o f Twenty-Six 
Soil Types," College o f Agr., Univ. o f Mo., 
Columbia, Mo., Bui. 517, Jan. 1953, F. R. 
Johnson and E. R. Graham.

"Trace Elements and Missouri Soils—II. The 
Interaction of Copper Ores With Putnam 
Clay," College o f Agr., Univ. o f Mo., Colum
bia, Mo., Bui. 518, Jan. 1953, O. E. Gibbs 
and C. E. Marshall.

"Soil Survey, Tioga County, New York," 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y., 
Series 1939, No. 20, June 1953.

"Economic Land Classification of Prince 
George County," Agr. Exp. Sta., Blacksburg, 
Va„ Bui. 460, Mar. 1953, G. W. Patteson, 
Z. M. K. Fulton, and A. J. Harris.

"Soil Survey, Lee County, Virginia," Bureau 
of Plant Industry, Beltsville, Md., Series 1939, 
No. 17, June 1953.

Crops
"Alabama Agriculture, Its Characteristics 

and Farming Areas," Agr. Exp. Sta., API, 
Auburn, Ala., Bui. 286, May 1953.

"Growing Apples in Arkansas," Ext. Serv., 
Univ. o f Ark-, Fayetteville, Ark-, Leaf. 162, 
Jan. 1952, E. J. Allen.

"Citrus Growing in California,” Agr. Exp. 
Sta., Univ. o f Calif., Berkeley, Calif., Cir. 
426, Apr. 1953, J. C. Johnston.

"Production of Muskmelons in California," 
Agr. Exp. Sta., Univ. o f Calif., Berkeley, 
Calif., Cir. 429, May 1953, G. N. Davis, T. W. 
Whitaker, and G. W. Bohn.

"Production of Green Lima Beans for Freez
ing,” Agr. Exp. Sta., Univ. o f Calif., Berkeley,

3 7
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Calif., Cir. 430, May 1953, A. H. Holland, 
J. B. Kendrick., Jr., W. H. Lange, Jr., and 
J. H. MacGillivray.

"Trailer and Bush Berries in the Home 
Garden," Agr. Exp. Sta., Univ. o f Calif., 
Berkeley, Calif., Leaf. 10, May 1953, H. M. 
Butterfield.

"State o f California, Thirty-Third Annual 
Report, Period Ending December 31, 1952,” 
State Dept, o f Agr., Sacramento, Calif., Bui. 
41, No. 4, April 1953.

"Progress Report 1941-1951," Dominion 
Exp. Sta., Kapuskasing, Ontario, Canada, Apr. 
1953.

"Progress Report 1947-1951,” Dominion 
Exp. Substa., Regina, Saskatchewan, Canada, 
1953.

"Report o f the Station for the Year Ending 
June 30, 1952," Agr. Exp. Sta., Univ. o f 
Conn., Storrs, Conn., Bui. 296, Jan. 1953.

"Agricultural Experiment Stations, Annual 
Report for the Fiscal Year Ending June 30,
1952," Agr. Exp. Sta., Univ. o f Fla., Gaines
ville, Fla.

"Thirty-Second Biennial Report o f the De
partment o f Agriculture, State o f Florida, 
From July 1, 1950 to June 30, 1952," State 
Dept, o f Agr., Tallahassee, Fla.

"Pimiento Production in Georgia," Ga. 
Exp. Sta., Experiment, Ga., Bui. 277, Mar.
1953, A. H. Dempsey and B. B. Brantley.

"Gardening in Georgia," Agr. Ext. Serv., 
Univ. o f Ga., Athens, Ga., Bui. 577, Mar. 
1953, R. Sheldrake, Jr.

"Winter Legume Cover Crops for the 
Coastal Plain o f Georgia," Ga. Coastal Plain 
Exp. Sta., T if ton, Ga., Bui. 23, Rev. Mar. 
1952, J. L. Stephens.

"Summer Legume Cover and Forage Crops 
for the Coastal Plain o f Georgia," Ga. Coastal 
Plain Exp. Sta., Tifton, Ga., Bui. 50, Mar. 
1952, J. L. Stephens.

"Recommendations for Planting Bermuda 
Grass on Highway Projects," Ga. Coastal 
Plain Exp. Sta., Tifton, Ga., Mimeo. Paper 
No. 79, Mar. 1953.

"Research Progress at the Illinois Agricul
tural Experiment Station, Report for 1950-
1952," Univ. o f III., Urbana, 111., Mar. 1953. 

"Renovating Drouth-Damaged Pastures,"
Univ. o f Ky., Lexington, Ky., Leaf. 138, Feb.
1953, L. B. Leonard and E. N. Fergus.

"The Maine Home Garden,” Agr. Ext. Serv.,
Univ. o f Maine, Orono, Maine, Bui. 419, 
Mar. 1952, J. C. Hickey.

"Michigan Slate Department o f Agriculture, 
Fifteenth Biennial Report, Fiscal Years End
ing June 30, 1951 and June 30, 1952," State 
Dept, o f  Agr., Lansing, Mich.

"Building Workable Programs o f Land 
Use and Improvement for Missouri,” Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bui. 
598, May 1953.

"Improve Ponds and Watersheds—Save 
Soil and Wildlife,” Agr. Ext. Serv., Univ. o f 
Mo., Columbia, Mo., Cir. 610, Jan. 1952, 
W. O. Nagel, M. W. Clark, and H. J. Hall.

"Legumes for Better Farming," Ext. Serv., 
Univ. o f Nebr., Lincoln, Nebr., E. C. 196, 
Mar. 1952, D. L. Gross.

"Manual for New Jersey Home Vegetable 
Gardeners," Agr. Ext. Serv., Rutgers Univ., 
New Brunswick, N. J., Leaf. 104, Apr. 1953.

"Our 40th Year o f Helping New Hampshire 
Grow, Annual Report 1951-52," Agr. Ext. 
Serv., Univ. o f N. H., Durham, N. H., Bui. 
106.

“Muskmelons and Watermelons," Cornell 
Univ., Ithaca, N. Y., Bui. 878, May 1953, 
J. Carew, C. Chupp, and R. W. Leiby.

"Perennial Flowers and Bulbs for Okla
homa,” Agr. Exp. Sta., Okla. A €r M Col
lege, Stillwater, Okla., Bui. B-407, Aug. 1953, 
R. P. Ealy.

"Highbush Blueberry Culture," Agr. Ext. 
Serv., Univ. o f R. L, Kingston, R. I., Bui.
143, May 1952, E. P. Christopher and M. C. 
Shurtleff, Jr.

"Sweet Corn in Rhode Island," Agr. Ext. 
Serv., Univ. o f R. L, Kingston, R. I., Bui.
144, June 1952, C. J. Kneeland and D. D. 
Dolan.

"South Carolina Department o f Agriculture 
Year Book 1952," State Dept, o f Agr., Colum
bia, S. C.

"Fall Tomatoes," Agr. Ext. Serv., Clemson 
Agr. College, Clemson, S. C., Cir. 354, Rev. 
May 1953, R. J. Ferree, A. E. Schilletter, and 
W. C. Nettles.

"South Dakota Corn Performance Tests,
1952," Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 97, Feb. 1953, D. B. 
Shank, 19. E. Kratochvil, and G. E. Nachtigal.

"Sixty-Fourth Annual Report, 1951,” Agr. 
Exp. Sta., Univ. o f Tenn., Knoxville, Tenn.

"Virginia Bunch 46-2, a New Variety of 
Peanut," Agr. Exp. Sta., VPl, Blacksburg, 
Va., Leaf. 1, Apr. 1953, J. H. Beattie and 
E. T. Batten.

"Vegetable Gardening Manual," Agr. Ext. 
Serv., VPl, Blacksburg, Va., Cir. 376, Rev.,
1953, G. R. Williams, L. C. Beamer, and F. H. 
Scott.

"Rooting American Holly from Cuttings— 
Cold-Frame Method," Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Cir. 87, May 
1953, R. W. Pease, E. H. Tryon, and W. W. 
Steiner.

"What’s New in Farm Science, Annual Re
port Part Two," Agr. Exp. Sta., Univ. of 
Wis., Madison, Wis., Bui. 498, July 1952.

"The Vegetable Garden," Agr. Ext. Serv., 
Univ. o f Wis., Madison, Wis., Cir. 372, Rev. 
Apr. 1953, O. B. Combs.

"Home Lawns," Agr. Ext. Serv., Univ. of 
Wis., Madison, Wis., Cir. 445, May 1953.

"Annual Report for 1952, Lake States 
Forest Exp. Sta.," USDA Forest Serv., St. 
Paul, Minn.

"Production Practices and Requirements for 
Selected Grazing Crops, Piedmont Area of 
South Carolina," Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., AE 101, Feb. 
1951, C. P. Butler and D. E. Crawford.
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"1952 Annual Report, Southern Forest Ex
periment Station," USDA Forest Serv., Wash., 
D. C.

"Strengthening American A g r ic u ltu r e  
through Research and Education," USDA, 
Office o f the Secretary, Wash., D. C., Aug. 
1953.

Economics

"Agricultural Statistics for Ontario, Year 
1952," Ontario Dept, o f Agr., Toronto, 
Canada.

"Nebraska Agricultural Statistics Annual

Report, 1951," State Dept, o f Agr., Lincoln, 
Nebr., June 1953.

"A Statistical Study of the Botanical Com
position of Hay Meadows on 50 Upland 
Dairy Farms, Ostego County, June 1952," 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y.,
A. E. 853, Apr. 1953, C. W. Loomis.

"Cotton and Manpower, Texas High 
Plains," Agr. Exp. Sta., Tex. A & M College, 
College Sta., Tex., Bui. 762, May 1953, f. R. 
Motheral, W. H. Metzler, and L. f. Ducoff.

"Cotton Quality Statistics United States, 
1951-52," USDA, PMA, Wash., D. C., Sta. 
Bid. 123, 1953.

Twenty-year-old Seed

AG RO N O M ISTS at the Ohio Agri
cultural Experiment Station have 

learned that a grain of corn can re
main dormant for 20 years and still 
grow into a healthy vigorous plant 
when it receives the stimulating action 
of sun and soil.

In 1933, they sealed a handful of 
Clarage variety seeds in glass tubes and 
placed them under refrigeration at 

| about 25 degrees. Moisture content 
I of the corn was 11 per cent. This

I spring, the Agronomists broke open 
the tubes and found that 95 per cent 

I  of the kernels developed into normal 
| plants.

J. D. Sayre, Physiologist at the Sta

tion, said the research is invaluable to 
plant breeders. Previous experiments 
with seed storage up to 5 years showed 
that breeders could by-pass annual pro
duction of foundation seed stocks. Con
trolling humidity by sealing seed away 
from air made this possible.

Sayre said there is no known record 
of successful corn seed storage for such 
periods as in this experiment. Now, 
he said, scientists are revising upward 
their estimate of how much vitality is 
stored in the tiny germ cell of a seed. 
Just what this germ cell contains that 
makes a seed sprout into a plant is still 
the biggest mystery of science.

Extra Dollars from Conservation

IN V E S T M E N T S  in conservation 
have returned an average of between 

I 12 and 30 per cent in Illinois in the 
last 10 years.

Soil Conservation Service Economist 
Elmer L. Sauer of the University of 
Illinois explains the figures this way: 
Average net earnings for the last 10 
years on “conservation” farms were 
$6.26 an acre higher than the average 
net earnings of “non-conservation”

farms. The two groups of farms were 
evenly matched in everything except 
whether or not they had a conserva
tion plan. Costs for the higher earn
ings on the “conservation” farms varied 
from $20 to $50 an acre.

“The costs sound high, but when fig
ured as investments they give excellent 
returns,” points out Sauer, who is in 
charge of research in conservation eco
nomics.
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Some Relationships
{From  page 22)

able potassium produced leaves that 
were higher in phosphorus and lower 
in nitrogen than soils that were low in 
potassium. The negative relationship 
between soil potassium and leaf nitro
gen indicates that growers cannot safely 
ignore the balance between these two 
elements in their fertilizer management 
programs. Potassium appears to be 
useful as a “safety-valve” to regulate 
the uptake of nitrogen by the trees.

Summary
Wide variations in fertility levels 

were found in a survey of 78 apple or
chards in New Jersey. Soil from be
neath limb-spread of trees contained 
more available potassium and less 
available calcium and magnesium, and 
it had a lower pH value than that from 
the row middles.

Below-optimum levels of potassium 
were found in 23.4%  of the soil samples 
from beneath trees and in 44%  of those 
from the row middles.

Analyses of leaves from Delicious, 
Rome, and Stayman trees in 34 or
chards from which soil samples were 
taken showed that 11.1% of the trees 
were deficient in potassium and an ad
ditional 21.2%  were in doubtful range.

Soil and leaf potassium were signif
icantly related to each other. Leaves 
of trees growing on soils with high 
levels of calcium, magnesium, and 
phosphorus were low in potassium. 
When the depressing action of these 
three elements was taken into account, 
a much higher degree of correlation 
was found between soil and leaf potas
sium (R = 0 .6 9 ) .

Orchard soils with high levels of 
available potassium produced leaves of 
lower magnesium and nitrogen and 
higher phosphorus contents than those 
with low potassium levels. Potassium 
apparently plays a significant role in the 
uptake of these three elements by trees.

Leaves with high levels of nitrogen 
contained less potassium and more mag
nesium than those with low amounts of 
this element.

R eferences
1. Purvis, E. R., and Hanna, W. J. 1949. 

Rapid electrodialysis of soils in dilute boric 
acid solution. Soil Sci. 67: 47-52.

2. Toth, S. J., et al. 1948 Rapid quanti
tative determination of eight mineral elements 
in plant tissue by a systematic procedure in
volving use of a flame photometer. Soil Sci. 66 : 
459-466.

More Effective Fertilizer Use . . .
( From page 10)

of nitrogen and would double the nitro
gen consumption for the Northeast. 
The survey shows that raising the cur
rent application of 10 pounds of nitro
gen per acre on small grains to 40 
pounds per acre would increase the 
yield more than 30 per cent. Several 
states reported similar increases for 
corn. On 1,880,000 acres of wheat an 
additional 28,000 tons of nitrogen would 
be required to go from the current 10 
pounds of nitrogen to 40.

The average annual application of 
fertilizer P 20 5 in this region ranges 
from 156 pounds for potatoes, 129 for

vegetables, (30-40) corn and small 
grains to 7 for improved legume-grass 
and 5 pounds P 20 5 per acre for per
manent grass (7 ) . Removal of 
P20 5 by forage crops is high. Three 
tons of dry forage analyzing 0.5% 
P20 5 contain and remove 30 pounds 
P20 5 per acre. Increasing the annual 
application of P 20 5 from 7 to 40 pounds 
per acre on improved legume-grass mix
tures along with adequate N, K, and 
best management would produce a 50% 
increase in yields.

The average annual application of 
fertilizer KoO to improved legumes and
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grass in this region is only 4 pounds 
per acre. Research information shows 
that 75 to over 200 pounds K 20  per 
acre are removed annually by high- 
yielding legume-grass mixtures. Some 
K 20  is supplied by the soil minerals 
and some by manure, but on many soils 
an addition of 100 to 150 pounds K 20  
per acre each year is considered a mini
mum for high yields and maintenance 
of legume and desirable grass species. 
If the application of K 20  on 10 million 
acres of improved legume-grass forage 
were increased from 4 to 80 pounds 
per acre with adequate N and P, the 
forage yield would be increased 50% .

This increase would require the ad
ditional use of 380,000 tons of K 20  in 
the Northeast each year and would 
nearly triple current consumption of 
K 20  in this region. The P20 5 re
quired to go from 7 to 40 pounds on 
10 million acres would be 165,000 tons 
additional P 2O s. Present use of phos
phorus on all crops in the Northeast 
is roughly 300,000 tons P2( ) 5. Thus to 
obtain a 50%  increase in yield on the 
present acreage of improved legume- 
grass mixture in the Northeast would 
require about 165,000 tons P 20 5 and 
380,000 tons K 20  in addition to the 
current use (7 ) .

The survey reveals that: (a ) tremen
dous increases in the production of for
age crops would result from a 5- to 10- 
fold expansion in the use of nitrogen, 
phosphorus, and potassium fertilizers;
(b ) the yield of small grain and corn 
would also be greatly increased by the 
use of additional nitrogen and potash;
(c )  additional nitrogen would produce 
smaller, though important increases in 
the yields of vegetables and potatoes; 
and (d ) in contrast since current ap
plication of phosphorus and potash to 
potatoes is at a high level, increasing 
the rate of P 20 5 or K 20  application 
would not produce important yield in
creases (Table I I) .

Large yield potentials do not mean 
overproduction of food

Although these data show the possi
bilities of much larger crop production 
through the proper use of fertilizers, 
the reader should not associate the tre
mendous yield potentials herein with 
overproduction of food. In addition to 
adequate fertilization, best systems of 
farm management and use of high- 
yielding varieties will be required for 
maximum crop production. The quan
tities of fertilizer required to approach 
these yields will not be available in the

F ig . 3 .  U n fertilized  pastu re  on the l e f t ;  fe rtiliz ed  p astu re  insid e the en clo su re  at th e  rig h t. 
L iv esto ck  ap p aren tly  have a high regard  fo r  h erb ag e grow n w ith p lenty  o f  p la n t fo o d .
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next decade. While nitrogen fixation 
facilities are being expanded rapidly, 
increased production of phosphorus and 
potassium materials will be more dif
ficult. The supply of fertilizer materials, 
especially phosphorus, appears inade
quate to approach the tremendous crop 
yield potentials shown us by this sur
vey. However, results from soil fer
tility experiments point the way to 
greater yields per acre, and it is hoped 
that these data will be made available to 
those farmers who are seeking effective 
ways to increase yields and lower pro
duction costs.

T a b l e  I I .— E f f e c t s  o f  C h a n g i n g  C u r 
r e n t  A p p l i c a t i o n  o f  P h o s p h o r u s  o n  
Y i e l d  o f  P o t a t o e s  a n d  V e g e t a b l e  
C r o p s  f o r  t i i e  1 2  N o r t h e a s t e r n  
S t a t e s . *

Change in Vegetable
current use Potato yield yield

- 1 0 % - 0 .9 % - 4 %
- 2 5 % - 3 .0 % - i o %

Current use 156 lbs. PsCH/acre 129 lbs. P20
+  1 0 % + 0 .7 % + 3 %
+ 2 5 % +  1 % + 8 %

*  ( 7 )

Reduce phosphorus on potatoes and 
vegetables

The experimental data indicate the 
present use of phosphorus on potatoes 
and vegetables could be reduced with
out decreasing yields seriously, (Table 
I I ) . Approximately 9,000 tons P20 5 
could be diverted to other crops by a 
10 per cent reduction and 22,000 tons 
P20 5 by a 25 per cent reduction in the 
present use of phosphorus on potatoes 
and vegetables in the Northeast.

Additional R esearch Needed

Large amounts of poultry manure, 
high in N, P, and K  are wasted each 
year because of problems in transporta
tion and handling. More efficient 
methods of handling manure from 
dairy cows are needed, since a large 
part of the liquid is lost down the drain.

More effective use of our current

supplies of fertilizer materials will be 
required in the future for more ef
ficient crop production. For example, 
many crops utilize only 10 per cent of 
applied superphosphate during the year 
of application. The present problem 
of making enough phosphate fertilizer 
might be solved for a few years if a 
system of soil management, which 
would double the present low efficiency 
of recovery of applied phosphorus, was 
used. The phosphorus saved by more 
effective use could be diverted to forage 
and other crops which at present re
ceive one-fifth to one-tenth of the phos
phorus required for high production.

More effective use of current sup
plies of fertilizer materials to obtain 
more efficient crop production will re
quire full use of present basic and ap
plied research data and increased 
research for additional fundamental 
knowledge of (a )  factors affecting 
availability of fertilizer nutrients in 
the soil and (b ) how plants feed 
on native, residual, and applied 
mineral nutrients. Although funda
mental research in soil and plant re
lationships requires a vast amount of 
planning and effort, once fundamental 
truths have been uncovered this appli
cation can produce such far-reaching 
effects as the yield response of 1 bushel 
of corn for two pounds of applied nitro
gen (8 ) .

Summary

Most soils of the Northeast are acid, 
are low in nitrogen and phosphorus, 
and are low in potassium-supplying 
minerals. Research data on crop yield 
response to N-P-K show large potential 
yield increases through adequate use 
of fertilizers. However, unless liberal 
annual applications of N, P, and K are 
supplied, crop yields on most soils will 
be seriously reduced and the quality of 
vegetable, fruit, forage, etc. will be very 
low.
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I. Bass, G. B. and Sieling, D. H. 1950. 

Method for determining relative phosphate- 
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Cattle and the Farm Economy . . .
( From page  12)

Stalk fields, stacked hay, straw stacks, 
and matured forage on permanent pas
tures provide useful sources of low- 
quality forage which breeding cows can 
use effectively when such forage is prop
erly used. To feed a small allowance 
of an energy feed like corn along with 
1 or 2 pounds of a high-protein feed 
like cottonseed meal makes it possible 
for mature cattle to utilize low-grade 
roughages. Sometimes stalk fields 
supply enough waste grain, beans, and 
grass seed for energy requirements. 
The protein supplement stimulates the 
appetites of the cattle and serves to 
give balance to the feed intake.

Quality Is a Big F acto r

The cow-calf operator will manage 
his herd in such a way as to be able to 
sell his market calves or steers for the 
highest dollar. Higher values go with 
herd improvement. However, the brin- 
dle cow will do all right when the pro
ducer is alert enough to market his 
calves during that critical period when 
the calves have that necessary “bloom” 
and weight to command the price. If 
he allows calves from the brindle cows 
to go beyond the bloom stage, they 
lose grade. Never again will they bring 
the high dollar. When the bloom is 
lost, they must sell as stockers, and 
usually as plain stockers at that.

Here, then, is where the plain cow 
stands a chance to lose money for the 
owner. If he fails to sell just right, he 
loses. The man who buys these plain 
stocker calves gets the profit rather than 
the producer because he buys them 
cheap after the calves have lost several 
dollars a hundredweight. But, the pro
ducer has lost because he failed to 
market the calves when they were fat 
and ready. Calves out of plain cows, 
even though sired by good bulls, kill 
to advantage if in high bloom.

It’s different for the cow-calf man 
who has a high-grade herd. He can 
handle his calf crop in many ways, all 
of which may be profitable. The point 
to remember is that calves out of the 
high-grade cows possess an inherent 
bred-in quality which the calves hold 
after weaning. They retain quality 
after they have lost their bloom. When 
high grades are fattened, they assume 
again that thickness and depth of flesh
ing and form which characterizes good 
beef.

System s for Handling Calves

The producer with the high-grade 
herd can sell his calves at 500 pounds 
as feeders when weaned. If the calves 
were started on a creep before wean
ing, they may be continued on feed to 
sell as baby beeves. Or they may be 
strongly wintered, then put on top-
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quality, short-term pasture to sell as 
strong, fleshy feeders or killers in the 
early summer. Or, at the conclusion 
of the spring grazing period, they can 
go to dry lot and be fed 20 bushels 
of corn a head, then marketed as 
900-1,000-pound choice-grade, slaughter 
steers during the fall months.

There is a real opportunity in the 
production of feeder cattle in the 
South. Freight costs from this area to 
the corn belt are much less than from 
the Western range area. But calves 
or yearlings offered as feeders must 
possess quality and breeding and have 
beef conformations. Corn-belt buyers 
in search of feeders will not take cattle 
of “mixed breeding” nor lower grades 
of calves or steers as a rule. They want 
quality cattle of standard colors, good 
conformation, and smoothness. They 
know that kind of cattle will make 
profitable use of the high-priced grain 
and grass they plan to put into them. 
They will take that kind of Southern 
cattle.

The Southern producer has not con
vinced himself on this angle. But he 
is thinking more about good cattle. 
When cattle values were at the recent 
high level, they did not show that

extra premium on quality that now 
prevails. Producers then did not feel 
that a high-grade cow herd was so 
important. They felt that to save back 
top heifer calves to improve a grade 
herd, they were keeping calves that 
would bring the top of the market 
at weaning age. Even so each pro
ducer can with profit develop an im
provement plan. The long-range oppor
tunity, more producers are beginning 
to believe, is with the man with a 
top-quality cow herd.

Proof that quality is a paying prop
osition may be established in many 
ways. The differentials in prices of 
groups of calves marketed through 
feeder calf sales in this area show wide 
variations between the top selling 
groups and those which sell for the 
low dollar. Often it has been noted 
that as much as $15 to $18 a hundred
weight exists between pens of calves 
that possess breeding, type, and con
formation over plainly bred calves.

Producers who sell top lots of feeder 
calves put more in management, more 
in pastures and feed, but they sell 
cattle at higher values. Buyers pay 
producers well for their better calves. 
They want more like them.
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Testing and Reclaiming . . .

( From page 26)

exchangeable-sodium-percentage, on the 
growth of alfalfa.

The alfalfa in Figure 4 continues 
to be good even though the subsoil 
from 12" to 2 4 "  has a Sol. Ca%  about
5. Apparently alfalfa will do well if 
the percentage of divalent cations is 
sufficient in the first foot, provided 
water pentration is good enough so that 
the salts can be leached out.

We have studied soil samples taken 
around the roots of many crops. While 
there is great tolerance variation, we 
have found no crop which does well 
unless the Sol. Ca%  is 10 or more in 
the top foot. Rice may be an exception 
since on the basis of limited data it 
seems to thrive where the condition is 
favorable only in the top six inches.

Appraising a Soil’s N eed for Cal
cium:

A common treatment for alkali soils 
low in calcium is the application of 
gypsum. It is easy to make a quantita
tive determination of the approximate 
gypsum requirement. This is done by 
treating five grams of soil 6 (or a vol
ume contained in a small measuring 
scoop) with 100 ml. of saturated 
gypsum solution to see how much Ca++ 
will be taken out of the solution. 
Credit is given for Mg++ that is ex
changed for Ca++ and added to the 
extract. The determination thus indi
cates how much Ca++ has been removed 
from the solution in exchange for Na+. 
The equilibrium reaction runs nearly 
to completion since the amount of soil 
is small in relation to volume of gyp
sum solution. Unless the soil is very 
bad, the replacement of Na+ by Ca++ 
will be nearly quantitative.

If this determination is related to 
observed differences in plant growth in 
any field of fairly uniform soil texture, 
it is easy to let the growth serve as a

guide to application rates. For ex
ample, the net gypsum requirement 
of the surface soil where alfalfa grew 
poorly, Figure 2, was about 11 tons 
per acre for the surface foot. This 
alfalfa was soon crowded out by alkali- 
resistant grass. Where the alfalfa was 
medium, Figure 3, the gypsum require
ment was less than 500 pounds per 
acre for the top six inches and about 
3 tons per acre for the second 6"  layer. 
The gypsum requirement was zero 
for the top foot of soil where the alfalfa 
shown in Figure 4 was growing.

Quic\ Tests for  A lkali Soil:
It is evident that soils can be classi

fied as to their alkali condition by two 
simple tests and if found to be low in 
available Ca++, the need for this element 
can be appraised by another simple test. 
These tests are described briefly below:

(1 )  Total Salts: Prepare a saturated 
soil paste. Extract by suction. 
Test conductivity of extract with 
a Wheatstone bridge and ex
press results in millimhos per 
centimeter. Studies on many 
alkali soils indicate that conduc
tivity in mmhos/cm times 10 
gives a fair approximation of 
concentration in milli-equivalents 
per liter.

(2 )  Soluble Ca*+%: Titrate soluble 
Ca++ and/or Ca++ plus Mg++ in 
a measured portion of the ex
tract by the versenate method 
using murexide indicator for 
Ca++ and eriochrome black T  
for Ca++ plus Mg++.3- 4- 5

3 Connors, J .  J ., 1950. Advances in Chemical
and Colorimetric Methods. Journal American Water 
Works Association, 42: 33-39.

* Diehl, H., Goetz, C. A. and Hack. C. C., 1950. 
The Versenate Titration for Total Hardness. Jour
nal American Water Works Association, 42: 40-48.

6 Cheng, K. L., and Bray, R. H., 1951. Deter
mination of Calcium and Magnesium in Soil and 
Plant Material. Soil Science, 72: 449-458.
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(3 )  Gypsum Requirement Test: Pre
pare a saturated solution of gyp
sum by shaking C.P. C a S 0 4* 
2H 20  with distilled water. Let 
settle until clear, or filter. De
termine Ca++ in me/1 using 
versenate titration and Ca+Mg 
indicator. The concentration 
should be about 30 me/1. Also 
record concentration as ml. of 
standard versenate required to 
titrate 5 ml.
Place 5 grams or one scoop 6 of 
the soil to be tested in a flask or 
bottle. Add exactly 100 ml. of 
the saturated gypsum solution. 
Stopper and shake at intervals 
for 10 minutes. Filter through 
a folded paper. Determine Ca++ 
plus Mg++ in a 5 ml. carefully 
pipetted aliquot using the ver
senate titration. The soil will 
adsorb calcium and exchange 
other cations for it, largely so
dium and magnesium. Since 
the magnesium added to the 
extract from the soil is accounted 
for in the titration, the differ
ence 7 between the Ca++ plus 
Mg++ found in the extract and 
the concentration of Ca++ in the 
saturated gypsum solution rep
resents calcium which would be 
adsorbed to replace sodium 
under conditions of a plentiful 
gypsum supply (60 me. of Ca++ 
per 100 gr. of soil) and excess 
water. If it seems desirable to 
know how much Ca was ad
sorbed to replace Mg, titrate 
Ca only in another 5 ml. aliquot 
of the extract. The difference 
between Ca adsorbed to replace 
Na and total Ca in the gypsum 
solution adsorbed is Ca adsorbed 
to replace Mg.

6 The scoop should hold S grams of soil of average 
density. The scoop we use holds 4 cc.

7 Under some conditions, some of the difference 
may represent calcium precipitated because of the 
presence of NasCOs.

Calculations are as follows:

A =  ml. versenate to titrate Ca++ in 
5 ml. of saturated gypsum solution. 

B =  ml. versenate to titrate Ca++ plus 
Mg++ in 5 ml. of soil extract.

C =  ml. versenate to titrate Ca++ in 5 
ml. of soil extract.
Since 100 ml. of saturated gypsum 

solution was used to extract 5 grams of 
soil, 5 ml. of extract is equivalent to
0.25.gr. of soil.

1. (A -B) (Versenate normality factor) 
400 =  me. of Ca++ adsorbed to re
place Na+ (bases other than Mg++) 
for each 100 gr. of soil.

2. (B -C ) (Versenate normality factor) 
400 =  me. of Mg++ replaced by Ca++ 
in each 100 gr. of soil.

Calculate Gypsum Requirement:

Me/100 gr. equals equivalents per 
100,000. The equivalent weight of 
pure gypsum C a S 0 4*2H^0, is 86. 
1 me/100 gr. =  86# per 100,000# of 
soil, or 1720# per 2,000,000#. 2,000,- 
000# or 100 tons is about the weight of 
the top 6"  of an acre of soil, 1720# is 
86% of a ton; therefore, to get the esti
mated gypsum requirement in tons per 
acre 6 " , take 86% of the result in 
equation (1 )  above. Since high-grade 
gypsum is rarely 100% pure, and since 
the result arrived at by this method 
seems to be a minimum requirement, it 
may be advisable to count each me/100 
gr. of Ca++ adsorbed to replace Na+ in 
equation 1, as equivalent to a ton of 
gypsum per A/6 ". This is sufficiently 
accurate for reclamation requirements.

It is possible for this method to indi
cate that a soil has a negative gypsum 
requirement. Such a result means 
that the soil sample being tested con
tains a calcium salt more soluble than 
sulfate or a soluble magnesium salt.

When all of these determinations 
have been made, they can be set up in 
simple tabular form. The following 
table represents a situation in a field 
of cotton growing on a non-saline black 
alkali soil.
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Condition
cotton
plants

Soil Sample 
depth 
inches

Cond. Sat.
ext.

mnihos/em.

Est.
cations
me/ 1

Sol.
C a+M g

%

Net Gypsum 
requirement 

T/A6 "
CaC03
present

Good.............. 0-  6 ” 0 .58 5 .8 31 0 +
Good.............. 6 - 1 2 0.52 5 .2 23 0 +  +
Fair................ 0 -  6 0.54 5 .4 1 2 0 .4 +
Fair................ 6 - 1 2 0.62 6 . 2 1 2 2 .5 +  +  +
Poor............... 0-  6 1.17 11.7 1 0 2 . 6 +  +
Poor............... 6 - 1 2 1 . 1 11.0 trace 4 .4 +  +  +
Bare spot. . . . 0-  6 0 .75 7 .5 trace 2 .9 +  +
Bare spot. . . . 6 - 1 2 1.3 13.0 trace 8 . 8 +  +  +

These determinations, which can be praise the conditions indicated by plant
made quickly in a laboratory without growth and to give a quantitative value
much equipment, are adequate to ap- for suggested treatment.

Sampling Soils . . .
( From page 18)

sticky soils.
(e ) Be relatively easy to use in 
the field so as to provide for fairly 
rapid sampling of a field.
To consider briefly some of the 

sampling tools available or in use 
today:

Soil tubes— Various tubes have ap
peared on the market from time to 
time, many designed for soils of a 
certain area. Some have one side 
of the tube cut away for from 3 to 
15 inches, except at the cutting head 
which involves two inches of solid 
tube of smaller bore. This type of 
tube is becoming very popular and 
certainly has many practical features.

Another type is the long, hollow 
tube, completely enclosed, with or 
without extension. These usually 
have a hardened steel cutting edge, 
the bore of which is less than that 
of the rest of the tube to prevent the 
soil core from sticking to the tube. 
The sample is removed by inverting 
the tube and pouring out the soil 
core. In certain soils this tube is 
quite useful. On the other hand it 
frequently gives trouble with stickv, 
tough soils, and may be very difficult 
to clean out. It is often useless with 
dry, sandy soils or with soils con
taining any quantity of rocks.

Soil Augers— These are of various 
types, some labeled “moist soil type,” 
“dry soil type,” “hard ground type,” 
etc. Some involve extensions per
mitting sampling to greater depths. 
Many companies sell soil augers of 
one type or another. They are, of 
course, the traditional tool for soil 
classification and have been used 
successfully for routine sampling. 
The objection to the auger is that it 
is time-consuming and is difficult to 
use in dry, sandy soils. Also there 
is the possibility of contamination in 
withdrawing the auger from lower 
depths. In sampling pastures, an 
auger may actually remove a larger 
proportion of soil from below the 
surface than at the surface, due to 
the mechanical action of the auger, 
especially if the surface soil is dry. 
However, the auger is very useful in 
practical subsoil sampling.

Spades—These are widely used tools. 
Spades can be used for topsoil sam
pling, but it is essential to recognize 
the difficulty of obtaining constant 
volume from spot to spot and the 
trouble in confining the whole sample 
to a small volume. The spade is 
useful for profile examination and
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for subsoil examination and sam
pling.

Trowels— A well-constructed trowel 
with a narrow, curved blade can be 
a very desirable tool. It permits a 
small volume from each spot, is 
cheap, easily obtainable, and con
venient to carry. For instance, O. W . 
Davidson of Rutgers has had made a 
special hand trowel that is of semi
circular design and samples a small 
volume at each spot.

A partial list of companies offering 
soil-sampling tools for sale follows:

Soil Augers
American Instrument Co., Silver 

Spring, Md.
Arthur H. Thomas Co., Philadel

phia, Pa.
Central Scientific Co., Chicago, 111. 
H -W  Manufacturing Co., Urbana, 

1 1 1 .

Oakfield Apparatus Co., Box 65, 
Oakfield, Wis.

Soil-testing Equipment Co., Box 
64, Station A, Ames, Iowa.

Soil-Sampling Tubes
American Instrument Co., Silver 

Spring, Md.
Arthur H. Thomas Co., Philadel

phia, Pa.
Central Scientific Co., Chicago, 111.
LaMotte Chemical Products Co., 

Towson, Baltimore 4, Md.
Oliver Corporation, 400 W . Madi

son, Chicago, 111.
Olson Management Service, 904 

W . Stephenson St., Freeport, 111.
Oakfield Apparatus Co., Box 65, 

Oakfield, Wis.

(4 ) D epth o f Sampling

Almost all emphasis in soil sampling 
for routine chemical tests has been 
placed on the topsoil sample, which is 
usually taken at the plow depth, or
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upper 5 to 6 inches, in fields that have 
been cultivated. It is obvious that the 
plants obtain some of the nutrients from 
lower depths, but in sampling soils one 
of the objectives is to sample the zone 
which is most likely to reflect past 
management rather than the feeding 
zone of the plant. Unfortunately there 
is very little information available on 
sampling of lower depths or the value 
of determinations made on such sam
ples. Some instructions call for sub
soil samples; others do not. Most 
workers agree that they have little basis 
for interpretation of data obtained from 
subsoil analyses. Since this is true, no 
instructions have been included for 
subsoil sampling except for alkali areas 
where information on salt accumula
tions and movement is helpful.

The omission of subsoil instructions 
in this study does not mean that they 
may not be of value. Some agronomists 
feel that the subsoil should be sampled 
and submitted to the laboratory if for 
no other reason than for examination 
for structure, texture, color, uniformitv. 
These general physical observations may 
be helpful in making recommendations. 
In the case of orchards, samples from 
the lower depths are believed to be verv 
useful, but special cases can be covered 
by additional instructions where needed.

In the case of permanent pastures 
and lawns, the instructions call for 
confining the sample to the upper two 
inches. This should not be taken to 
imply that grasses and legumes feed 
only in that area. Obviously they feed 
from lower depths also. The upper 
two-inch sample in this case is based 
on correlation of results of analyses 
with need for lime and fertilizer. 
Where lime and fertilizer are added on 
top by broadcasting, there is evidence 
that a better relationship exists be
tween the analysis of the upper two 
inches and the plant-food requirements 
than can he obtained by analyzing to 
a depth such as six inches. If pastures 
are plowed or otherwise cultivated, 
these instructions would need to be 
qualified.

(S) S ize  o f S am ple and Subdivision

The average soil-testing laboratory 
calls for a volume of from one pint to 
one quart of soil. This may contain 
a certain amount of trash and rock 
material and when dried and prepared 
for analysis may amount to only half 
of this volume. Some instructions call 
for a small quantity of soil at each 
boring site in an effort to confine the 
entire composite to the pint-to-quart 
volume; others call for a composite 
amounting to several times this volume 
which is then mixed and subdivided.

There is always the likelihood of 
improper mixing in this case especially 
if the soil is damp. It would be pref
erable to avoid subdividing and to use 
a sampling tool that takes a relatively 
constant volume from each site so that 
the composite of all borings is included 
in the pint-to-quart volume. In prac
tice this involves difficulties so that 
many instructions call for a composite 
sample whose total volume is from one 
to two quarts. This is thoroughly mixed 
by hand and from one-fourth to one- 
half of the total volume makes up the 
sample for analysis.

(ft) M oisture Status

One other factor that deserves men
tion is the moisture status of the field 
when sampling soils. Little informa
tion is available on this. Most in
structions do not recommend sampling 
fields that are very wet because of the 
inconvenience of sampling and because 
proper mixing of wet soils is difficult. 
In addition wet samples sent into the 
laboratory may easily be contaminated 
en route, and when they dry out in the 
container, may be difficult to handle. 
In spite of this, to avoid conflict with 
other farm work, it is sometimes neces
sary to sample fields too wet to plow. 
Such samples should not be dried 
artificially, but, if possible, allowed to 
air dry to a point where they can be 
broken up by hand and halved, if neces
sary.

All of the above points have been 
taken into consideration in combining:



50 B e t t e r  C r o ps  W it h  P l a n t  F ood

what are considered the best features 
of the various procedures in use today, 
in order to prepare the suggested 
sampling procedure which introduces 
this article. In conclusion it might be 
reiterated that while there is need for 
more research in soil-sampling proce
dures, it would he very helpful to those 
taking samples and following instruc
tions if there were some standardization 
of sampling instructions among the 
various states and other soil-testing 
agencies. It is hoped that this can be 
accomplished by those using the com
posite sample method.

R eferences

1. Bear, F. E. and McClure, G. M. Sampling 
soil plots. Soil Sci. 9:65. 1920.

2. Brown, B. A. and Munsell, R. I. Pene
tration of surface applied lime and phosphate 
in the soil of permanent pastures. Conn. 
Agri. Exp. Sta. Bui. 186. 1933.

3. Cline, M. G. Principles of soil sampling. 
Soil Sci. 58:275. 1944.

4. Cline, M. G. Methods of collecting and 
preparing soil samples. Soil. Sci. 59:3. 1945.

5. Horton, H. A. and Stinson, F. A:— In
vestigations in sampling soils previously fer
tilized for flue-cured tobacco. Sci. Agr. 19:616. 
1939.

Corn and

( From

to be said for beauty when utility and 
average yield were concerned, there is 
little or no record of such awakening. 
Everyone must praise the memory of 
the Holdens and their like for what 
they did to arouse and. stimulate youth 
to listen and learn and go onward to 
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page 5)

sides these pioneers in the new game, 
we had F. D. Richey of the Department 
of Agriculture, Dr. James Holbert of 
Illinois, Dr. D. F. Jones of Storrs, and 
Henry A. Wallace of Iowa. In a few 
crude experiments in the field the aver
age run of inbred crosses failed to per
form as predicted. The trouble was, 
as seen today, that they were looking 
for results from a large collection of 
inbred crosses. They had not tried to 
find out if certain single inbreds would 
cross to get desirable characteristics. 
That took a lot of funds and inexhaust
ible patience and voluminous records. 
It did not lend itself to mass coopera
tion by corn-growing farmers at that 
stage.
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The first comprehensive, wholly im
partial yield comparison of the new 
hybrid corn with the old open-pol
linated kind was the Iowa corn yield 
test of 1921. Every farmer who desired 
could send in four pounds of his corn 
and a small entry fee. His corn with 
all the other samples in his own district 
would be planted and checked for yield. 
Done in the premier corn state of the 
nation, the announcements of the tests 
and the spotlight turned on hybrid 
selections set going a series of other 
trials that sped up the whole great shift 
in seed stocks we see today.

Thanks to farsighted experiment sta
tion directors and researchers, we now 
have adapted commercial strains of 
hybrid corn for every section of the 
Corn Belt, and the South has had a 
revolution in corn culture— thanks to

{ hybrids and fertilizers to boost yield 
and maintain quality. This enhanced 
yield releases a lot of land poorly 
adapted to corn which may be taken 
out of cultivation and returned to the 
grass cover it originally enjoyed. Thus, 
better corn will transmit an indirect 
benefit to the livestock through better 

> pastures and meadows, while at the 
same time adding much to the store of 
corn for direct feeding and mixing.

Are most species of livestock in the 
same place that show corn was before 
the hybrid breeders took hold of the 
situation? Except for dairying and 
poultry husbandry, the animal breeding 
field is yet bound up largely with show- 
ring excellence as against actual per
formance and utility. Form rather 
than function has been the rule too 
generally. True, we have beef progeny 
tests and a glimpse of higher carcass 
yield in the creation of new breeds of 
crossed hogs. Performance tests are 
making headway with poultry also. 
New production classes are being added 
to fair premium lists in dairy cattle. 
Encouraging signs of trail blazing are 
around us in the livestock breeding 
field, all of which makes us feel that 
corn’s progress will be matched in a 
few years with equal progress on

sounder methods for cattle and hogs.
With higher yielding strains of live

stock established, we shall have greater 
efficiency in feeding. The farmer will 
get more for less land and labor in corn 
culture, and when he feeds that corn 
he will not be throwing so much of it 
away to inferiorly performing animals.

Poultrymen have advanced skill in 
their ability to make proper selections 
of high-producing pullets. In times 
past they used that skill in egg-laying 
contests to pick the best ones to send. 
This often made it a contest of cullers 
rather than of entire strains and flocks. 
Disease resistance is another vital factor 
that has been tackled with great vigor 
and excellent results in the Regional 
Poultry Laboratory at East Lansing. 
Mich.

Great strides toward a fairer and 
sounder breeding-record system have 
been made with dairy cows. Yet we 
find too many records not made under 
comparable conditions. In a coopera
tive enterprise of great value and mag
nitude, the Bureau of Dairy Industry 
and many states are making dam- 
daughter comparisons in proving bulls 
and then maintaining a very reliable 
index of all sires proved in dairy herd 
improvement units. Under our present 
conditions dairy breeding is a specu
lative process at best. Relief is not to 
be found either in purebreds as such or 
championships at the big fairs.

By actual breeding experiments, the 
Bureau of Dairy Industry has dis
covered and developed bulls which are 
“homozygous” for high productive 
qualities. These bulls have been 
“farmed out” in working herds and 
many of them have continued to prove 
that genes for high production will 
carry on into succeeding generations. 
The Bureau has also conducted some 
outstanding trials over five or six gen
erations with breed crosses. These 
show that there is something besides 
pedigrees and show-ring records in at
tainment of consistently high produc
tion of milk and butter fat.
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Left-untreated onion; R ight-treated with MH-40

Naugatuck nips 
storage growth in bud!
Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40% maleic 
hydrazide and called MH-40.*

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun
dreds of potential uses for MH-40. One 
development was for the inhibition of stor
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops.

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u. s. Pat. no. 2,614,916 

MH-40 is one more example of Naugatuck know
how at work, always striving to introduce new

Purebred breeders of hogs and cattle 
have at times looked askance— or even 
worse— at the well-meant efforts of ex
perimenters to establish systems that 
might interfere with their welfare. 
There has been a strong hint that some 
day the livestock breeders would be out 
of business. This idea is premature and 
probably unfounded.

IN the case of corn these days, the 
reverse is true. Farmers no longer 

attempt to produce their own supply of 
seeding ears. All go back time and 
time again to the manufacturers in mass 
production of hybrid corn. Their busi
ness is fortunately secure as long as 
they “do right by our Nell.” Farmers 
have taken to the new scheme with 
alacrity and nary any complaint to 
speak of. They have stopped fooling 
around hunting good ears at random 
from wind-pollinated matings. They 
go each year to the corn breeding fac
tories.

Today we hear much mention of the 
not distant time when hog growers for 
pork’s sake will continually return to 
purebred breeders for their own founda
tion stock of sows and boars, and at the 
same time be using all the new facts 
of science. This visions a time when 
certain purebred breeders of hogs will 
maintain in “homozygous” form the 
foundation stock to furnish boars to 
the practical feed-lotter. Another group 
of breeders meanwhile will be in busi
ness to furnish in “homozygous” form 
line-bred sows which have been proved 
to combine well with the aforesaid 
strains of boars. That may be com
plicated as the deuce, but show us a 
single new advance in farming that 
isn’t somewhat that way. Certainly 
hybrid corn production and improve
ment are anything but simple. Yet 
farmers everywhere see the light, 
acknowledge the debt owing to re
search, and stand ready to make it 
work as far as they are able, weather 
willing.

Having noted a few of these points

and better products to the agricultural field.

UNITED STATES N
RUBBER COMPANY

Naugatuck Chemical Division, Naugatuck, Conn.
producers of seed protectants, fungi
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap.
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in passing, let’s come to the last notch 
and frankly admit that environment 
and what we have to do with on the 
farm will often make or mar these 
projected breeding plans. Corn breed
ing and distribution are simple at best 
when compared with the things and 
forces a farmer must reckon with in 
raising a good crop. Likewise with 
livestock, wonders cannot be performed 
under adverse situations. Most of the 
thinkers we meet therefore believe that 
general all-around good farming prac
tices are what count. The sum total of 
all the advisable practices which go 
to the making of a bumper crop or the 
making of a milk record are indis
pensable to success.

W E can go to the professional “pig
gery” or the nearest good “hatch

ery” and buy excellent specimens of im
proved hogs and poultry without doing 
all the detailed chores it takes to in
cubate and farrow the youngsters. 
That’s progress of a practical kind, but 
it never releases the farmer who buys 
such starting stock from all the other 
important factors of environment which 
will affect the end result.

I am not one who fears the advent 
of “synthetic” farming or the ability of 
urban people to escape the food bills 
through hydroponic cropping. There 
is going to be enough detail work for 
a reduced number of farm hands and 
operators if they manage to feed a 
rapidly rising population.

Yet if science can lay hold fast on 
some of the imponderables that have 
balked successful farming enterprises 
and donate to agriculture a surer system 
of plant and animal production, with 
less loss and hazard, I am certain that 
it will be worth more than price sup
ports or surplus removal. Having thus 
laid myself wide open for argument 
and disagreement, it’s a good time to 
conclude— right when hybrid corn has 
boosted the 1954 crop over the three- 
billion-bushel mark, and there are not 
enough high-geared hybrid animals to 
consume it at a profit.

Time Proven LaMotte 
Soil Testing Apparatus
LaM otte So il T esting  Service is the 
direct result of 30 years of extensive 
cooperative research with agronom ists 
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 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 
so il with proper interpretation to com
pensate for any special soil conditions 
encountered.

Methods for the following are available 
in single units or in com bination se ts :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen tinity)
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

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with 
instructions.

Illu stra ted  literature w ill b e  sent upon 
request w ithout obligation .

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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FREE L O A N  O F E D U C A T IO N A L  FILM S

T h e A m erican  P o tash  In s titu te  will be pleased to  loan to  educational 
o rg an iza tio n s, a g ricu ltu ra l advisory group s, responsible farm  associa
tio n s, an d  m em b ers o f th e  fertilizer trad e  th e  m otion  p ictu res listed  
below. T h is service is free excep t for shipping ch arges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

R eq u ests should be m ad e well in advan ce and should include in fo rm a
tion  as to  group before w hich th e  film is to  be show n, d ate  o f exhibition  
(a ltern ativ e  d ates if  possible), and period of loan .

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE
T h e following literature on the use of fertilizers in profitable soil and 

crop m anagem ent is available for distribution. W e shall be glad to send 
these upon request and in reasonable am ounts as long as our supply lasts.

Reprints
2 8 - 1 2 * 4 5  B e lte r  C orn  (M id w est) (C ir c u la r )  
F - 3 - 4 0  W hen F e r tiliz in g , C o n sid er P la n t-fo o d  

C on ten t o f  Crops 
S -5 -4 0  W h at is  th e  M atter w ith Y o u r S o il?  
Y -5 -4 3  V alu e &  L im ita tio n s  o f  M ethods o f 

D iagnosing  P la n t N u trien t Needs 
A - l - 4 4  W h at’s in  T h a t F e r tiliz e r  B a g ?  
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

Crops
P -3 -4 5  B a la n ced  F e r tility  in  th e  O rch ard  
Z -5 -4 5  A lfalfa*— T h e A risto cra t
0 0 - 8 - 4 5  P o ta sh  F e rtiliz e rs  A re N eeded on 

M any M idw estern Farm s
Z Z -1 1 -4 5  F irs t  T h in g s F irs t  in  S o il F e r tility  
T -4 -4 6  P o tash  Losses on th e  D airy  Farm  
Y -5 -4 6  L ea rn  H unger S ig ns o f  Crops
1 -2 -4 7  F e r tiliz e rs  and H um an H ealth  
T -4 -4 7  F e r tiliz e r  P ra c tic e s  fo r  P ro fita b le

T o b a cco
A A -5 -4 7  T h e  P otassiu m  C on ten t o f  Farm  

Crops
T T -1 1 -4 7  Hew D ifferen t P la n t N u trien ts In 

flu ence P la n t G row th 
V V -1 1 -4 7  A re Y ou  P a stu re  C o n scio u s?
R -4 -4 8  N eeds o f  th e  C orn Crop 
X -6 -4 8  A pplying F e rtiliz e rs  in  S o lu tio n  
A A -6 -4 8  T h e  C h em ical C om position  o f  A gri

c u ltu ra l P o ta sh  S a lts  
G G -1 0 -4 8  S ta rre d  P la n ts  Show  T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  Use o f  S o il  Sam p lin g  T u b es 
K K -1 0 -4 9  An A pproved S oybean  P rogram

f o r  N orth C arolin a  
S S -1 2 -4 9  F e r tilis in g  V eg etab le  Crops 
F - l - 5 0  A S im p lified  F ie ld  T est fo r  D eter

m in ing  P otassiu m  in P la n t T issu e 
K -3 -5 0  M eterin g  D ry F e r tiliz e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System * 
V -5 -5 0  P otassiu m  C ures C herry C url L e a f 
X -5 -5 0  F e r tiliz e rs  H elp M ake H um us 
B B -8 -5 0  T ren d s in  S o il M anagem ent o f 

P ea ch  O rch ard s 
1 1 -1 1 -5 0  T re e  Sym ptom s and L e a f  A nalysis 

D eterm in e P otash  Needs
1 -2 -5 1  S o il T rea tm en t Im p roves Soybeans 
X -8 -5 1  O rch ard  F e r tiliz a tio n  G round and

F o liag e
B B -1 0 -5 1  H ealthy P la n ts  M ust B e  W ell N our

ished
C C -1 0 -5 1  P ro d u cin g  S m all G rain  M ore Effi

c ien tly
E E -1 0 -5 1  R o ta tio n  F e rtiliz a tio n  
G G -1 1 -5 1  F e r tiliz e r  R ecom m en d ations Based 

on S o il T ests  
1 1 -1 2 -5 1  P astu re  Im p rovem ent W ith  1 0 -1 0 -  

1 0  F e r tiliz e r  
J J - 1 2 - 5 1  S o il F e r tility  and P astu res  
K K -1 2 -5 1  P otassiu m  in A nim al N utrition  
A - l-5 2  R esearch  P o in ts  th e  W ay to  H igher 

L evels o f  P ean u t P ro d u ctio n  
D -2 -5 2  B o ro n  fo r  Fo rag e  Crops 
E -2 -5 2  L ad ino  Cloven^—Its  M ineral R e q u ire 

m ents &  C hem ical C om position  
H -3 -5 2  T h e  R ela tiv e  M erits o f  In o rg a n ic  &  

O rganic S o u rces o f  P la n t N utrients

L -4 -5 2  E fficien t Use o f  F e r tiliz e r  in  the  
S o u th e rn  R egion

0 - 4 - 5 2  T o m a to  P ro d u ctio n  fo r  th e  C anning 
In d u stry

Q -5 -5 2  P o tass iu m -n itro g en  B a la n ce  fo r  H igh 
C orn  Y ield s 

R -5 -5 2  W hy P la n ts  D iffer in  F e r tiliz e r  Need 
and M in eral C om position  

T -8 -5 2  F e r tiliz e rs  Used in  1 9 5 1  by New Y o rk  
T o m ato  G row ers 

V -8 -5 2  Grow ing B e tte r  T u rn ip s  
X -1 0 -5 2  T h e  M in eral U ptake by th e  Sw eet 

P o ta to
Y -1 0 -5 2  T h e  N u trition  o f  M uck Crops 
C C -1 2 -5 2  T h e  L e a f  A nalysis A p proach  to 

Crop N utrition  
D D -1 2 -5 2  P o tash  D eficien cy  o f  R efo rested  

P in e  and S p ru ce  S tan d s in  N orthern 
New Y o rk

E E -1 2 -5 2  F lu e-cu red  T o b a cc o  F e r tiliz e rs  o f 
th e  F u tu re .

A - l- 5 3 — P h o sp h ate  and P o ta sh  E ffects  on 
L ad ino  C lover Sw ards 

B - l - 5 3 — C om m ercia l F e r tiliz e r  Is  a Sound 
Inv estm en t

C - l - 5 3 — W isco n sin ’s S o il B an k  B a lan ces  Are 
R u n n in g  Low  on N itrogen and P otash

F -2 -5 3  G rasses and W eeds— T h e  P otash
R o h b ers

H -2 -5 3 — T h e D iagn o stic  A pproach In Corn 
F e r tiliz e r  D em o n stratio n s in M in
nesota

1 -2 -5 3 — S ericea  Is  a Good D rought Crop 
J - 3 - 5 3 — B alan ced  N u trition  Im p roves W in 

te r  W heat R o o t Survival
K -3 -5 3 — Kudzu K eep s Grow ing D uring 

D roughts
L -3 -5 3  T h e  B en ed ict D em o n stra tio n  Farm
M -3 -5 3 — S o il T estin g  in New Je rsey  
N -4 -5 3 — C oastal B erm u d a— A T rip le -th re a t 

G rass on th e  C attlem an ’s Team  
0 - 4 - 5 3 — Som e A spects o f  F e r tiliz e r  Use fo r  

P o ta to  P ro d u ctio n  and T u h er Q u ality  
P -4 -5 3 — L earn in g  How to  M ake P ro fits  fro m  

Sw eet P o ta to es
Q -4 -5 3 --- T h e  F e rtiliz a tio n  and C u ltu re  o f

R osa M u ltiflora  in  N orthern  In d ian a
R -4 -5 3 ----T h e  Sand y S o ils  o f  F lo rid a  Need

P otash  fo r  P astu res 
S -5 -5 3 — M ore C otton  on L ess Land 
T -5 -5 3 — T r e fo i l  Is  D ifferent 
U -5 -5 3 — G rassland  F arm in g  Is  P lan n ed  P ro s 

p erity
V -5 -5 3 --- Com m on Sense M anagem ent o f

So u th ern  P astu res
W -6 -5 3 --T h e D evelopm ent o f  th e  A m erican

P otash  In d u stry
X -6 -5 3 --- P ecan  V arie ty  P e r fo rm a n ce  B efo re

and A fter  O rch ard  W as Grazed 
Y -6 -5 3 ---A lfa lfa  Seed P ro d u ctio n  in A la

bam a as A ffected by V ariou s T re a t
m ents

THE AMERICAN POTASH INSTITUTE 
1 1 0 2  16T H  S T R E E T , N. W . WASHINGTON 6 , D. C.
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The saleswoman at the perfume 
counter held out a small vial. “This 
brand,” she said nonchalantly, “has 
proved quite effective. It has a chloro
form base.”

A red-headed Irish boy once applied 
for a position in a messenger office. 
The manager, after hiring him, sent 
him on an errand in one of the most 
fashionable districts. Half an hour 
later the manager was called to the 
phone and the following conversation 
took place:

“Have you a red-headed boy work
ing for you?”

“Yes.”
“Well, this is the janitor at the Oak- 

wood Apartments, where your boy came 
to deliver a message. He insisted on 
coming in the front way and was so 
persistent that I was forced to draw 
a gun.”

“Good heavens! You didn’t shoot 
him, did you?”

“No, but I want my gun back.”

An old Negro got up at revival meet
ing and said: “Brudders an’ sisters, you 
knows an’ Ah knows dat I ain’t been 
what I oughter been. I ’se robbed hen
roosts and stole hogs, and tole lies, and 
got drunk, an slashed folks wi’ my 
razor and shot craps, and cussed an’ 
swore; but Ah thank de Lord de’s one 
thing Ah ain’t nebber done; Ah ain’t 
nebber lost mah religion.”

Jack: “You know, drinking makes 
you look so beautiful.”

Edith: “But I haven’t been drinking.” 
Jack: “No, but I have.”

The preacher was out on the golf 
course, and thought a small moral lesson 
might not be amiss.

Minister (tim idly): “I notice that 
the players who get the lowest scores 
are not those who swear.”

Gloomy Golfer (as he dug another 
slice of turf): “What the hell have they 
got to swear about?”

“Look,” said the nurse to the brand- 
new father, “it’s a male.”

“Yes, I know,” said the father, “but 
a male what?”

Quizzing a bunch of rookies, the 
sergeant asked, “Johnson, when you 
clean a rifle, what’s the first thing you 
do ? ”

“Look at the number,” the private 
answered promptly.

“Now what on earth has that got to 
do with anything?” the sergeant de
manded.

“Just want to make sure,” explained 
Johnson, “that I ’m cleaning my own 
gun.”

*  *  *

Asked: “Do you prefer monogamy 
or polygamy?” a film director said, 
“It all depends. In my own home, 
I like monogamy. But for the office, 
give me light oak every time.”

5 6
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Borated Fertilizers pay
3 ways on Alfalfa

1. EXTRA YIELDS 2. BETTER QUALITY 

3. LONGER LIFE STANDS

Yes, Boron means bigger crops o f bet
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use F e r t i l i z e r  B o r a t e —  
h i g h  g r a d e  . . . it’s the low-cost fer
tilizer borax, rich in Boron. (Contains 
approximately 121 % borax equivalent).

F e r t i l i z e r  B o r a t e — h i g h  g r a d e ,  is an 
ore concentrate developed especially 
for fertilizer use. Because its water con

tent is held to about 24% (5 mols) 
this material saves you money in costs 
o f transportation, storage, handling, 
etc. Only 83 lbs o f F e r t i l i z e r  B o r a t e  
h i g h  g r a d e  is required for each 100 
lbs. borax guaranteed in formulated 
m ixtures. A vailable in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . .  a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations.

Write today fo r  literature and quotations on 
Fertilizer Borate—  The Low-Cost Fertilizer Borax

AGRICULTURAL OFFICES

• P. O . Box 2 2 9  
Eost A lton, Illinois

9  1st N ational Bank Bldg. 
Auburn, A lab am a

PACIFIC COAST BORAX CO.
D I V I S I O N  O F  B O R A X .  C O N  S O  11 0  AT  E D , L I M I T E D

100 PARK AVINUE 129* LUMBER STRUT ABO SNATTO PLACE 
NEW VORK 17, N.T. CHICAGO 10, ILLINOIS LOS ANOBIBS I ,  CALIF.
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POTASH PRODUCTION IN AMERICA
*rty&cu? Ti/frat? 'ZO^et? 'ftJ&ere? and  
How is potash produced?
What is potash?
When did America start production?
Where in this country is it produced?
W hy is potash essential to plants?

All of these questions are answered in a motion picture
(16 mm., sound, color, running time 25 minutes, on 800-ft.
reel) produced in response to many and continued requests 
for an up-to-date educational film on this subject.

The film is available on loan to agricultural colleges and experiment sta
tions, county agricultural agents, vocational teachers, responsible farm organi
zations, and members of the fertilizer trade. Requests for bookings should 
be made through the distributors as listed on page 46 of this magazine.

T H E  A M E R IC A N  P O T A S H  IN S T IT U T E
1102 Sixteenth St., N. W. Washington 6, D. C.
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The Whole T ru th — N ot Selected T ruth  
R . H . S t i n c h f i e l d ,  Editor

Editorial Office: 1102 16th Street, N. W., Washington 6 , D. C.

VO LU M E X X X V II NO. 9

T a b l e  o f  C o n t e n t s , N o v e m b e r 1 9 5 3
More Ammunition 3

Jeff Reviews Research and Education
Growing Broccoli at Veg-Acre Farms 6

An Achievement Story by William Richards
Sunshine Is Our Life 11

Frank_ F. Shestock Discusses the Role
of Potassium

The Importance of Legumes in Dairy Pastures 13
R. E. Hodgson Gives Results o f
Experimental Work

Boron— Important to Crops 17
Arthur L. Prince Presents
Supporting Evidence

Outdoor Manger Replaces the Old Barn 20
R. H. Lush Sets Forth the Advantages

Conditioning Soils in the Southwest 22
Richard M. Marshall Sees the Need

A Convenient Quick-test for Potash in
Coastal Plains Soils 25

Seton N. Edson Outlines the Procedure

The American Potash Institute, Inc.
1102 16th Street, N. W., Washington 6 , D. C.

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

Washington Staff Branch Managers
H. B. Mann, President S. D. Gray, Washington, D. C.
J . W. Turrentine, President Emeritus J . F. Reed, Atlanta, Ga.
J. D. Romaine, Chief Agronomist G. N. Hoffer, Lafayette, Ind.
R. H. Stinchfield, Publications M. E. McCollam, San Jose, Calif.
Mrs. H. N. Hudgins, Librarian E. K. Hampson, Hamilton, Ont.
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More Ammunition

FARM research and education have been kept pretty well out of the 
rough-and-tumble arena of political campaigns. At least in a broad, 

national way they have not played such a stellar role as those contro
versial features of the national farm program — acreage allotments, 
price supports, non-recourse loans, and aid to underprivileged farmers. 
Maybe controversy is sometimes good for any movement, to get its 
lard tried out. Perhaps a stiff argument is often a good way to focus 
attention on the needed improvements of a system—even such a fairly 
good and sound system as farm research and education.

Farm research and education have 
been looked upon approvingly, in gen
eral as a virtue. Those most set against 
spending public funds for overhead 
projects have raised but few objections 
to using them for finding out new farm 
facts and routing them out to the 
countryside. The fuss has been raised 
over the “economic sins” involved in 
subsidy and easy loan programs for 
farmers, and not very generally on get
ting the newer knowledge for and to 
them— which is presumed to provide 
virtue with its own automatic reward.

Recently new emphasis has been 
placed by the chief spokesmen for agri

culture, (both Federal and State), upon 
strengthening farming through educa
tion and research. It is proclaimed that 
the soundest approach to lower farm 
costs, improved quality of products, 
and expanded market outlets is bound 
to be in the direction of more organized 
research and better and more wide
spread system of extension education.

The nub of the dilemma in the eyes 
of some seems to be that farm research 
is not making the pioneer discoveries 
that it needs to make if the gains in 
farm technique and production are to 
be raised fast enough to keep up with 
the demand from population pressures.

3
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More of those lines of research 
known as “basic” or “fundamental” are 
badly wanted— such as those which led 
to the eradication of cattle ticks and 
tuberculosis, discovery of photo-syn
thesis in plants, the Mendelian laws of 
heredity, and, more recently, in anti
biotics, selective herbicides, and radio
isotopes. Researchers are kept busy 
applying former factual data to the 
scheme of life in soils, plants, and 
animals, and possibly finding out too 
few new revolutionary basic discoveries.

SO M E observers say that in the popu
larized field of marketing research 

not too much has been done, either to 
ease the heavier operating costs of the 
farmer or to provide consumers with 
incentives to buy food more freely and 
without grumbling at prices or quality.

No doubt many consumers are bound 
to gripe anyhow, but their education is 
sadly lacking in regard to reasons why 
food costs lots to raise and deliver. 
However, farm research and education 
have failed to get to them regularly 
with enough cogent and convincing 
proof. They hear about easier store 
operations and short cuts to service and 
using good displays to bait the hook of 
appetite, and savings in transportation 
charges and better bookkeeping meth
ods for cashiers— but they can’t usually 
see much evidence showing up in direct 
benefit to their own costs or market- 
basket bills. It’s there, somewhat ob
scured by trade jargon, but few see it 
clearly enough. Probably anything that 
gets greater operating satisfaction at 
both ends is contributing its share all 
right, but so far this form of research 
has failed to make “investigations” into 
market spreads useless.

The farmer still risks the costs of 
doing business against bounteous har
vests. Research has not told him how 
to live with abundance, except to bor
row money from public or private 
sources to tide him over a spell of bad 
weather— when his worry is shifted 
from plenty to scarcity. In either case 
the consumer’s head swims with con

fusion and he squawks for all it’s worth.
That is to say, thus far our scientific 

farm research has accomplished won
drous things for the individual pro
ducer or the corporation farm in its bal
ance sheet of volume and quality with 
far less manpower. But in the field 
of operations beyond the fence lines, 
where there is active competition for 
the consumer’s dollar, there is some 
sense of failure and frustration evident. 
The number of so-called “producer- 
distributors” are still in a vast minority, 
except in a few selective specialized 
fields. Lower production costs are the 
mainstay in the defense of research, but 
mostly they are obtained through larger 
productive volume —  and volume runs 
up against surplus and then we start 
all over again.

Much is expected of those who ped
dle research to the rural doorsteps. 
Most of these workers have done a 
great job. But their farm patrons are 
often put in the same spot as the guest 
who tried to be polite and plausible. 
At dinner he said to his host: “This is 
sure fine, what there is of it,” quickly 
corrected to “Oh, there’s a great plenty, 
such as it is.”

W E hear so much now about im
proving communications through 

use of the “mass media.” All the in
formation lads are talking about this 
angle. Mass media is regarded as the 
main tool of education that spreads the 
results of research. The role of the 
small publisher or the little group or 
even the eager individual exponent has 
been drowned in the ocean of mass 
media. This often results in loss of 
man-to-man human appeal and the 
truth that lies in honest simplicity. 
Unless to begin with you have some
thing sound and practical and appeal
ing to communicate, all the rare new 
marvels and gadgets of modern mass 
education will not be worth much more 
than the pioneer system of fence chat
ting and visiting around.

Right here let’s recall what was stated 
last year by Dr. Byron Shaw, Head
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of the Agricultural Research Admin
istration:

“Except for potatoes, the research 
frontier for all farm commodities of 
much value is now at or is rapidly ap- 
proaching the stage where opposing 
forces like insects, diseases, soil failure 
are pushing down as hard as science is 
pushing up. The ceiling for the 
average producer is still rising for most 
co m m o d itie s . W ith 
pork production per 
100 pounds of feed, 
the potential advance 
from the most recent 
lifting of the pork re
search feeding ceiling 
is a future possibility.
But in general, the 
data show clearly that 
we have used 
up a lot of our 
reserve of scien
tific knowledge 
in the last 10 
to  15 years.
Under these conditions we can expect 
a leveling off in the average producer’s 
ceiling in the future unless the research 
frontier is again pushed up.”

He and others of like opinion believe 
that a favorable position for the nation 
would be one where new research find
ings are being developed at a rate equal 
to or preferably greater than the rate 
at which current findings are being put 
into farm practice. Then we would 
always have some reserve potential of 
productive power that could be called 
forth in any grave emergency. We 
would also have more assurance of 
meeting the needs of a rapidly growing 
population.

The response of the average pro
ducer to new and workable farm re
search advances involves a time delay 
of 10 to 15 years. Hence the time to 
start moving into the unknown fron
tiers of science is right now. It is 
claimed that the producer and others 
served by science usually determine 
the quantity of research which is in
creased. But the decision on the qual

ity of research, leaders think, rests 
largely with agricultural scientists.

Now this discussion of time lag be
tween new findings and their farm 
usage sometimes overlooks a segment 
of our farm life that drags its feet. 
Official reckonings based on the census 
and kindred data tell us that nearly 
one-third of the manpower on all our 
commercial farms is represented by 

numerous areas of low- 
power production that 
actually raise only one- 
tenth of the total food 
and fiber we boast. 
W ith a third of our 
commercial farm labor 
expended in slow and 
profitless forms of out
put, it would seem that 

th e f i e ld  of
research must 
reach out into 
the fields of
h u m a n  r e l a 
t ions  to r e 

cover that exhausted potential.
In other words, we must find prac

tical ways to raise the level of oppor
tunity and productive ability among 
thousands of American farmers whom 
no amount of extension education alone 
can emancipate. It’s not just a case 
of ignorance or indifference to these 
people mired in despond and minus 
enough land or equipment. The root 
of the dilemma with them lies in finan
cial and managerial inability to com
pete with the other two-thirds of our 
commercial family farms whose skill 
accounts for nine-tenths of the harvests 
we enjoy.

This need not take the form of hand
outs or paternalism, as it is distasteful 
for even the poorer farmers to be public 
wards. But there can be a greater 
degree of willingness on the part of 
country banks to do their share in 
sifting out these better risks and then 
working with county extension forces 
to help farmers plan and manage for 
larger units and the use of more mod- 

( Turn to page 51)



Growing Broccoli 
at Veg-Acre Farms

E f  W illia m  IZ iclia rd d

Sandwich, Massachusetts

VEG -A CRE Farms, owned and oper
ated by this writer, are located in 

Sandwich on Cape Cod, Massachusetts. 
W hile this location is remote from 
other vegetable growing areas, it pro
vides a large area of relatively good 
soil. At the time this 600-acre farm 
was purchased, only 70 acres were 
cleared. Now, the scrub oak and pine, 
so common to Cape Cod, have been cut 
and 300 acres are under cultivation. 
Approximately two-thirds of this acre
age is devoted to iceberg lettuce and 
broccoli. Alfalfa, to provide a cover 
crop and organic nitrogen, is grown 
in rotation, occupying each year about 
one-third of the cleared land.

Early in our operation we turned to 
broccoli as a sure-money crop. None 
of the many varieties of broccoli that 
we tried was entirely satisfactory. 
About that time Professor Robert E. 
Young of the Waltham Field Station 
of the University of Massachusetts 
started a breeding program to produce 
a better variety. W e cooperated in 
this program by growing the many 
breeding lines here at Veg-Acres at the 
same time they were also grown at 
Waltham. Out of this work came 
Waltham 29 variety, and while this was 
developed for fresh market broccoli 
here in Massachusetts, it has also done 
well as a broccoli for freezing. The 
variety is now being grown in almost 
all parts of the country and it seems 
to do particularly well in New Jersey, 
Maryland, and on the Eastern shore. 
It is a variety for summer and fall use 
as it requires warm weather for proper

development of the small plants.

D escription of V ariety

Waltham No. 29 broccoli is a low- 
growing, heavy, compact plant that pro
duces a large, heavy central head with 
buds that are medium to small in size, 
evenly distributed, with no yellow 
“eyes” showing. Both the plant and 
head have a dark blue-green color. It 
is a slow-growing plant and so is able 
to come through periods of hot weather 
without the heads opening up. Be
cause of its uniformity, a large portion 
of the crop matures at one time. In 
turn, a large number of side-shoots are 
ready for harvest at the same time, thus 
reducing harvest costs considerably. 
After the center head has been cut, the 
plant produces a big crop of large side- 
shoots on branches from low down on 
the plant. It is not uncommon for over 
a pound of stripped shoots to be taken 
from a single plant at one time. After 
the primary side-shoots are cut, the 
plant will continue to produce heads of 
medium size if the growing season is 
sufficiently long.

V eg-A cre Production Practices

In the discussion which follows we 
shall attempt to record the essential 
production practices which have proved 
profitable with us. This effort on our 
part is prompted by travel to broccoli- 
producing areas where the crop was 
producing only a part of what could 
be obtained, chiefly because of the fail
ure of growers to provide proper grow
ing conditions.

6



N ovem ber  1953

F ig . X. A ty p ica l p la n t o f  W alth am  N o. 2 9  B ro c c o li  show ing la rg e , heavy c e n tra l h ead .
lik e  th ese  are  th e  p rid e  o f  V eg-A cre F a rm s.

H eads

First of all, we would like to point 
out that Waltham 29 broccoli, when 
properly grown, has been bred to pro
duce large crops and to continue to 
produce over a long period. Here in 
New England, because of limited acre
age, high costs of production, and com
petition from other areas, it is neces
sary to obtain maximum yields at all 
times. W e always shoot for “top 
yields” and seldom, if ever, does it pay 
to reduce growing expenses short of 
this aim.

High quality is usually associated 
with the “top crop” and with both of 
these come lower harvesting costs and 
lower unit cost of growing.

W e consider it a fair statement of 
fact that Waltham 29 has a higher po
tential of production to start with than 
any other variety of broccoli. There
fore, under proper growing conditions, 
it will produce the largest crops.

Soil Preparation

The soil at Veg-Acres is a light to 
medium sandy loam underlaid with a 
sandy gravel. W e never find a season 
that some irrigation does not pay. The 
soil is quite retentive of phosphate and 
potash, but being sandy the nitrogen

is easily leached away. All during the 
making of the crop we must watch the 
nitrogen level.

The fields set to broccoli come from 
two plans in our rotation: they have 
either been in cover crop (alfalfa or 
sweet clover) or they have been in a 
spring crop of iceberg lettuce.

Plowing is by moldboard-type plows 
to 7 or 8 inches deep. Soil tests are 
made and lime is applied after plowing 
if either the pH is below 6.5 or the 
calcium level is below “very high” 
(Morgan method). The whole aim 
of the fertility program is to make the 
broccoli crop grow very, very fast all 
the way. It cannot do this without 
plenty of calcium for rapid root growth.

Club Root disease has always been a 
problem in this area, and a high pH 
seems to be helpful in control. The 
new roots that grow from the trans
planted plant into heavily limed soil 
seem to have less Club Root than those 
from a plant transplanted into acid 
soil.

F ertiliz er  Program

After the lime has been disked into 
the soil, the fertilizer is applied. This 
fertilizer program is the result of 17
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years of experience and experiments 
with broccoli. T o  get an idea of what 
the crop requires in the way of fer
tilizer, we have always made it a prac
tice to pull and weigh a number of 
full-grown plants to see what kind 
of tonnage we are growing. Since 
the introduction of Waitham 29, the 
weight of the plants has increased sub
stantially, and an average plant will 
weigh about 8 pounds. W ith 9,600 
plants per acre this means 76,800 
pounds of plants, and this does not 
include most of the root system. Un
derstand that this tremendous quantity 
— 38 tons per acre— must be grown in 
just 8 weeks; then consider the amount 
of plant food necessary.

From analysis of the plant we find 
that to grow 38 tons of broccoli plants 
per acre will require 270 pounds of 
nitrogen, 76 pounds of phosphoric acid, 
and 360 pounds of potash. All of this 
must be readily available at the right 
time for fast entry into the plant. It 
must be remembered that only about 
%  of the phosphorus applied will be 
available to the plant and that certain 
amounts of plant food are leached away 
or made unavailable to the plant.

W e like to keep our soils at a high 
level of fertility at all times, and at the 
start of the crop the soil tests usually 
show “high” in both phosphorus and 
potash. T o supply the large amounts 
of plant food indicated above we broad
cast 2,500 pounds of an 0-14-14 fer
tilizer per acre, which supplies 350 
pounds each of phosphoric acid and 
potash. Experience has shown that this 
fertilizer, along with what is in the 
soil, is ample to produce the high crop 
if care is given other factors.

W e don’t find it quite so easy to 
handle the nitrogen feeding. Where 
we plow under the legume green ma
nure we let the nitrogen in this (100- 
200 pounds per acre) start the growth, 
and then we come in fast with top- 
dressing of ammonium nitrate at the 
rate of 200 pounds per acre. Two or 
three applications are usually neces
sary to maintain a good nitrate level. 
If we have excessive rains, more nitro
gen is required. Where we do not 
plow under the cover crop we use 300 
pounds of ammonium nitrate to start. 
This is about the same as applying 
114 tons of 4-12-12 fertilizer per acre. 
The topdressing program is the same

F ig . 2 .  
shoots like

A fter  c en tra l head  has b een  c u t , it  is n o t un usual to  find p lan ts  prod u cing  a crop  o f  side 
th ese . A pound o r m ore o f  strip p ed  side shoots m ay b e  harvested  at one tim e . High 

level o f  so il fe r t ility  is essen tia l.
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F ig . 3 .  A m o b ile  p ack in g  shed is  used fo r  h arv estin g  at V eg-A cre F arm s. B ro cc o li is strip ped  
in  th e  fie ld , b u n ch ed , tied  w ith m ach in e , w rapped, and cra te d . T h is  a ll-in -o n e  o p era tio n  saves

la b o r  and low ers h arv estin g  cost.

as where cover crop is plowed under.

M inor Elem ents

Where we maintain a high pH in the 
soil, for Club Root control, we have 
50 pounds of manganese sulphate, 50 
pounds of iron sulphate, and 50 pounds 
of borax mixed in each ton of 0-14-14 
fertilizer. Even though we start with 
50 pounds of borax per acre, we have 
found that it requires two additional 
topdressings at the rate of 20 pounds 
per acre each time.

It has been our experience that with
out adequate borax, broccoli will not 
grow fast, either in the young plant, 
the headed plant, or the shoot stage. 
W e might add that three-quarters of 
all the broccoli acreage we have ever 
seen has been moderately to severely 
short of borax.

Boron-deficient plants are easily rec
ognized by the puckering at the edges 
of the leaves on the new growth, dis
torted, rotted heads, and hollow stems 
on older plants. Perhaps no plant has 
had so many emergency applications of 
a minor element as has the broccoli 
with borax within the last five years. 
Where possible, a spray will act fastest. 
W e use technical-grade powdered

borax, as the fertilizer grade does not 
go into solution properly. The pow
dered borax is sifted onto the sprayer 
screen as the water is added. W e have 
also applied borax as a dust with the 
dusting machine and by hand-spread 
applications. All of these methods 
have been successful in correcting 
boron trouble. A big crop of shoots 
cannot be kept growing fast without 
sufficient borax on the tail end of the 
crop. Unlike some elements, boron 
does not seem to be moved from one 
part of the plant to another.

Growing Plants

W e grow our plants on the same 
principle as we grow the crop— feed 
them heavily and grow them fast; 
have them loaded with nutrients ready 
to go to work. W e cannot subscribe 
to the theory of starving the plant bed 
to produce a “tough” plant.

We like to seed in rows 18 inches 
apart with about 10 plants per foot. 
W e usually use the No. 6 hole on the 
Planet Jr. seeder. On our farm it takes 
exactly 28 days to get a large heavy 
plant with a stem % to % of an inch 
thick. We dust or spray the seedbed 
with Spergon from the time the seeds
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crack the ground to prevent mildew 
and with D D T  to control the worms.

W e set the plants without water in 
the transplanter, as we always follow 
the setting with irrigation. A week 
after the plants are set we cultivate so 
as to level in the furrows left by the 
transplanter and also to control the 
first crop of weeds. W e cultivate rather 
deep and keep away from the plants 
to the extent of their root growth at 
that time. Tw o weeks later we make 
the second and last cultivation, and at 
this time we hill the plants fairly high 
so they can withstand the wind, and, of 
course, we also get the next crop of 
weeds. Here again, we are careful not 
to disturb the root system. We feel 
that it is important to get this cultiva
tion done before the plants get too big. 
Cultivating and hilling after the plants 
are too large will cause considerable 
damage to the root system.

Spraying and Dusting
Most areas find it necessary to spray 

or dust for control of insects and plant 
diseases. Most common insects on 
broccoli are the cabbage worm, cabbage 
looper, and aphids. Control is good 
with D D T , T E P P , or Parathion.

The most common plant disease 
along the Atlantic seaboard is mildew. 
First symptoms are the small black 
dots on underside of leaves and on 
buds. Under proper weather condi
tions— warm and humid— these mil
dew spots develop and the spots de
veloping in the buds are responsible 
for a soft rot in the bud. This dis
ease has proven very damaging. In 
many cases the grower has not asso
ciated the mildew with the soft rot 
in the head. Here in New England, 
best control is with Spergon applied 
weekly from the time the plants emerge 
in the plant bed until the crop is mar
ketable. Some areas are able to elimi
nate the early applications, but we have 
yet to see the area that could not 
profitably control the disease when the 
plants are in the budding stage. Un
doubtedly, other fungicides will do a

good job here also.
Soon after the second cultivation we 

start our spraying and dusting pro
gram with Spergon for the mildew and 
Parathion to control worms and aphids. 
The most important spraying of the 
whole season is done just as the center 
bud is forming. It is important to get 
the aphids under control to prevent 
them from hiding in the center of the 
tight head where it is practically impos
sible to get at them. We have found 
it necessary to keep up our spraying 
program, and we use Spergon up to 
within one week of harvest.

Irrigation
An abundance of water is essential 

for production of high yields of broc
coli. Because of the danger of rain
fall deficiency or poor distribution dur
ing the growing season we soon real
ized an irrigation system was needed. 
Every field at Veg-Acres has been 
equipped with permanent underground 
irrigation lines. • Whenever there is 
a moisture deficiency we can turn on 
the water in a matter of minutes. Sev
eral times in recent years, irrigation 
has saved our crops. Viewed in the 
light of profits from the growing of 
broccoli, our irrigation has fully justi
fied the cost. Without it our story 
would have been one of poverty pro
duction and low or no profits.

Harvesting
Eight weeks after the plants are set, 

the crop comes in very rapidly, and for 
the next three months it is a real race 
to keep up with the steady flow of 
heads and then shoots. The first eight 
weeks of cutting, during September 
and October, we harvest every five 
days, and over the last month we cut 
according to the weather. In 1952 we 
harvested up to the 19th of December. 
This crop had frozen down to 14 
degrees four times and frozen in the 
20’s many times.

W e hope that growers in other areas 
will find the above program of interest 
in making comparisons with their own 
methods of production.



Sunshine Is Dur Life

.5 r a n k  o, S h e s l o c l t  

Algoma, Wisconsin

PO TA SSIU M  as used in plant 
growth has been given the popular 
name of Sugar Maker. It is an ac

cepted fact that potassium in some way 
helps make sugar in the green leaves 
in the presence of sunlight. Without 
potassium plants make only a weak 
growth and soon die. It is evident 
that without it plants do not reach 
maturity and there is no perpetuation. 
Soils lacking potassium become barren 
wastes.

Potassium is the. dominant mineral 
element in the plant kingdom. By the 
same token, calcium is the dominant 
mineral element in the animal king
dom.

While we are putting potassium in 
the limelight, let us review its reputa
tion of being the dominant mineral ele
ment in the plant kingdom. It is the 
most abundant mineral element in our 
useful plants as long as they are living 
and growing. The ash of living plants 
often contains potassium to the extent 
of 50% . The ash of a potato may be 
60%  potassium. Most of our useful 
plants under good growing conditions 
contain from 1% %  to 2%  potassium 
in the green leaves. Potato leaves seem 
to contain much more. W e have be
come quite concerned with dried edges 
on green leaves as that is a telltale sign 
of potassium deficiency. Plants that 
gather much energy from the sun and 
store large quantities of sugar, starch, 
oils, fiber, and protein are usually heavy 
users of potassium.

T o grow large crops it is necessary 
that the potassium in the green leaves 
be kept at the proper level during the 
entire growing season. It is a case of 
first things first. Other mineral ele
ments are also important but potassium

holds the key position since it is potas
sium that helps lock the energy from 
the sun in simple sugar. The potas
sium in the plant is a soluble compound 
of small molecular size that has filtered 
into the roots with the soil moisture. 
A soil may have 20 tons of potassium 
in the plow depth of an acre and more 
underneath and yet the plants may suf
fer from a deficiency unless the soil 
has enough potassium in a form that 
can enter into the roots.

Potassium seems to be the connect
ing link between the energy of the sun 
and the substance of the earth, whereby 
plant and animal life as well as hu
manity can exist; potassium is the divid
ing line between starvation and proper 
nourishment— between a lifeless world 
and a happily populated one.

Sugar M aking

What is this process of sugar making 
in the green leaf, in the presence of 
sunlight and with the aid of potassium ? 
Just what does happen would be dif
ficult if not impossible to explain. 
There may be a number of processes 
before such a tangible product as 
simple sugar is produced. For our 
purpose it does not matter what these 
intricate processes are. We do know 
that in the green leaves of plants there 
is a substance called chlorophyl which 
has the power of synthesizing sugar out 
of water and carbon dioxide in the pres
ence of sunlight and with the aid of 
potassium. Thus a few molecules of 
water (H 20 )  and carbon dioxide 
( C 0 2) form a molecule of simple sugar 
such as C6H 120 6.

If we were to say that C0H 12O6 is all 
there is to this form of sugar and this 
combination of elements was sugar, we

11
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would be telling less than half the 
truth. It would be like calling an 
empty house a home. W e know that 
sugar contains energy. If  we burn it, 
heat is given off. If we eat it, it gives 
us nourishment— the power to keep 
warm and to move. This energy is not 
the property of the water or carbon 
dioxide or of the elements that make 
the chemical symbol of sugar or of the 
rich soil or fertilizer added to it. These 
substances are merely the building 
blocks that become the home of the 
trapped energy from the sun.

W e have been taking the sun as a 
matter of course. It has always been 
in the skies. W e miss it in the winter 
months when its rays are weak or on 
dark days when they cannot penetrate 
the clouds. W e avoid it when it is ex
cessively hot. W e are apt to regard 
the sun in the sense of our comfort 
without realizing that the sun actually 
sustains our lives with the energy 
gathered by plants and locked in or
ganic compounds which eventually be
come our foods whether they are bread, 
butter, meat, vegetables, fruit, or other 
things we eat.

The simple sugar made in the leaf 
in the presence of sunlight and with the 
aid of potassium may be compared to 
a wound-up clock in which the energy 
in the spring is a dynamic force that 
tends to escape by moving the pendu
lum back and forth. In the plant the 
stored energy is also a dynamic or driv
ing force that tries to free itself by 
breaking up the sugar compound and 
forming other compounds when mois
ture and temperature conditions are 
favorable and the helpers, the cata
lysts and enzymes, and the necessary 
chemical elements are available. The 
pendulum of a clock will move back 
and forth many times before the energy 
in the spring is used up. In the plant 
the stored energy will force many chem
ical changes during its life. While a 
crop is growing there is a gradual ac
cumulation of energy even if much 
energy has been lost in promoting the 
chemical changes or building-up proc

esses. Thus the peak of stored energy 
in a plant is at the time of the maturity 
of its crop. W e are well aware that 
corn contains the most feed value when 
it is ripe. Any chemical changes in 
the corn after that lower its feed value 
because some energy has been given off 
in the breaking-down processes. The 
same holds true with the heating of 
high-moisture hay and grain. Like
wise, decayed wood has very little fuel 
value. Under favorable conditions the 
break-down processes will go on until 
all energy is gone. In our bodies the 
catabolism or break-down processes of 
organic substances go on, giving us 
energy to sustain our lives.

Potassium , a C atalyst?

Since potassium seems to speed up 
the process of making sugar out of 
water and carbon dioxide in the green 
leaves of a plant in'the presence of sun
light without entering into the chem
ical compound, may we say that potas
sium acts as a catalyst? I f  it were not 
for catalysts many chemical reactions 
would go on very slowly or not at all. 
Progress in the chemical industries de
pends on finding the right catalysts to 
combine elements into the desired com
binations. There are catalysts, namely 
the enzymes, in our digestive systems 
to speed up the breaking down of our 
foods so that our bodies can be nour
ished. There are systems of enzymes 
in plants that help build up the sugar 
produced in the leaves into substances 
that each kind of a plant has a creative 
power to produce. Thus it appears 
that each species of plants has an en
zyme system of its own. The enzyme 
system of a carrot must necessarily be 
different from the enzyme system of 
a watermelon. In each case the plant 
starts out with some form of simple 
sugar as its raw material, which was 
formed in the green leaves in the pres
ence of sunlight and with the aid of 
potassium.

W e can compare the chemical proc
esses in a plant to an assembly line in 

( Turn to page 43)
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The Importance of Legumes 

in Dairy Pastures
/ e . £ . M d on9 *

Bureau of Dairy Industry, U. S. Department of Agriculture, Beltsville, Maryland

GRASS is the forgiveness of nature—  
her constant benediction. These 

words, written in 1872 by the Hon
orable John J. Ingalls of Kansas, truly 
bespeak the importance and depend
ence that society has long placed on 
this important crop of many uses.

Grass takes on added significance in 
our agricultural economy as we, 
through necessity and wisdom, turn 
our efforts toward a grassland agri
culture. But grass in the concept of 
grassland agriculture is not limited to 
the grasses; it embraces also the com
mon association of the legumes— the 
clovers, alfalfa, lespedeza, and many 
others. Man in his association with

grass, using it as an important crop 
to manage his farm land properly and 
to provide feed for his livestock, has 
learned that grass will yield greater 
returns when it is grown with legumes.

T h e Need for H igh-Yielding 
Pastures

Pasture and grass are almost synony
mous terms to the livestock farmer. 
Pasture is our most important agri
cultural crop, and it is destined to be
come even more important as we learn 
to grow and manage it in ways that 
favor its maximum production and 
utilization.

W e have been careless and neglect

13
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ful of our grasslands. Only in recent 
years have we appreciated what grass 
contributes to soil conservation, good 
land management, and agricultural 
production —  especially livestock pro
duction. W e have been in the habit 
of taking pasture for granted— turning 
our livestock on it as soon as possible 
in the spring and taking them off as 
late as possible in the fall. In the dry 
summer months we complain that milk 
production and weight gains are too 
low, but we fail to realize that our 
pastures are not cared for well enough 
to provide the grazing needed to keep 
livestock production up.

On the average, pastures have been 
low-yielding crops compared to other 
crops. It is difficult to obtain good 
information on the yield of farm pas
tures. I estimate that they yield no 
more nutrients per season than the 
average hay crop, which, according to 
the Bureau of Agricultural Economics, 
was 1.45 tons, or about 1,500 pounds 
of total digestible nutrients, per acre 
in 1951. Some time ago I estimated 
that the average dairy cow in the 
United States obtained a total of 1,542, 
1,343, and 1,269 pounds of T D N  from 
pasture in the years 1939, 1943, and 
1947, respectively.1

I do not know how many acres of 
pasture were required on the average 
to support a cow, but certainly no less 
than 1 acre was required. The aver
age increase in the per-acre yield of 
hay from 1935 to 1950 amounted to 
only 6 per cent, while that for corn 
was 56 per cent; oats, 15 per cent; and 
barley, 16 per cent. I doubt very much 
that the yield of pastures has increased 
to any greater extent than that for hay. 
This, to me, means that we have been 
neglecting our pasture and forage 
crops. This is true from the standpoint 
of research as well as extension edu
cation and application. O f course, 
there are many examples on farms and 
at experiment stations of pastures re
turning yields of 4,000 to 5,000 pounds 
of T D N  per season, but we need many,

1 From Table I, page S, of U. S. Dept. Agr., Bur. 
more good roughage.

many more such pastures on our farms.
Let us look at this for a moment 

from the standpoint of our national 
milk production and its relation to the 
needs of the people. In the last 10 
years, the per capita production of 
milk has fallen from 880 pounds to 
770 pounds. Our population is in
creasing by about 2 million people a 
year while our dairy-cow population 
is constantly decreasing. It is true that 
the average milk production per cow 
increased steadily by about 75 pounds 
per year from 1935 to 1950. This has 
prevented a more drastic reduction in 
per capita production. But what of 
the future?

My calculations indicate that with 
the present dairy-cow population, if 
we can keep up the rate of increase in 
production per cow that was obtained 
in the past, we can continue to pro
vide our increasing population with 
as much milk per capita as was avail
able in 1950.

But how are we going to do this? I 
believe we can do it by increasing the 
supply of good-quality pasture and 
harvested forages for our dairy cattle; 
in other words, by getting more milk 
per acre. Most of the increase in pro
duction per cow from 1935 to 1950 
can be accounted' for by increases in 
the rate of grain feeding and not by 
larger amounts of forage. Our dairy 
cows on the average are underfed on 
pasture and other forage.

The opportunity for increasing milk 
production of the average dairy cow, 
at low cost, is through the production 
and feeding of more forages of better 
quality; and of these, pasture is by far 
the most important.

Legumes and the B loat Problem
In the improvement of pastures in 

most areas of the country, especially in 
the humid areas, legumes must play 
an important part. The inclusion of 
legumes as an important part of the 
mixed herbage, or their use in rela
tively pure stands, produces greater

Dairy Indus. BDI-Inf-115, Our dairy cows could use
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returns than the use of grasses alone.
The one great deterrent to the use 

of legumes for pasture is the danger 
of bloat, and this is a very real road 
block. I am told that particularly in 
the Southeast, the bloat problem, 
caused apparently by the presence of 
large amounts of ladino clover in im
proved pastures, is a major factor limit
ing the pasture improvement programs 
in that area. The farmers in California 
have had a lot of experience with cattle 
bloating on alfalfa pasture. It is no 
new story to them.

Surveys show that relatively few, per
haps less than 1 per cent, of the grazing 
animals studied were attacked, or suc
cumbed to bloat. However, this is not 
a very impressive statistic to an indi
vidual farmer who looks out into the 
pasture to see 5 or 10 of his valuable 
high-producing milk cows down with 
bloat.

Bloat is not a problem that can be 
brushed off lightly. It is a problem 
that must be met. It is the job of our 
research workers to find out the causes 
of bloat and develop ways to avoid it, 
and it is the job of our extension work

ers to educate the farmer on how to 
manage his pastures and his cows to 
prevent the occurrence of bloat. Our 
research workers —  plant breeders, 
agronomists, dairy husbandmen, chem
ists, bacteriologists, and rumenologists 
alike— have an important job to do 
on this problem. W e cannot afford to 
allow the fear of bloat in grazing an
imals to stand in the way of the de
velopment of high-yielding pastures on 
our farms through the use of legumes.

The influence of legumes in the pas
ture sward is apparent in the soil, in 
the herbage, in the cow, and in her 
milk. The beneficial effects of grow
ing legumes in association with grasses 
may be summarized as follows: (1 )  
There is an increase in crop yield; (2 )  
nitrogen fertility of the soil is main
tained or increased; (3 )  there is an im
provement in the texture of the soil; 
(4 )  there is an increase in the protein 
content of the grass and of the total 
crop; (5 )  there is an increase in the 
calcium content of the crop; (6 )  there 
is an increase in the palatability of the 
herbage; (7 )  there is a stimulating 
effect on the yield of succeeding crops;

F ig . 2 .  S o lid  stands o f  p eren n ia l legum es lik e  th is  w hite c lo v er field  need to  b e  ca re fu lly  m anaged 
i f  p o ssib le  losses fro m  b lo a t are  to  b e  avoid ed . P len ty  o f  w ater and  sa lt and con v en ien tly  lo ca ted  
stands o f  dry hay  should  be a v a ila b le  in  such p astu res. Im p o rta n t w ith d airy  cow s p a rticu la rly  
is th e  feed ing  o f  hay b e fo re  tu rn in g  onto  such p astu res. G razing should  h e  rig id ly  co n tro lle d , 
in creasin g  grad u ally  fro m  o n e-h a lf h o u r, when first turned  on , to  fu ll-tim e  grazin g  a fte r  ab o u t th ree

w eeks.
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T a b l e  I .— N it r a t e s  in  S o il  u n d e r  5 -Y e a r -O ld  S t a n d s  o f  A l f a l f a  and  T im o t h y  1

Crop Soil treatment Nitrates in so il1

Alfalfa.................. j  Limed....................

Parts per million NOj 
in dry soil 

4 .4
\Not limed.................... 8 .3

Tim othy.................. /Limed........................... 2 . 0
\Not limed.................... 0 .7

1 Adapted from N. Y. (Cornell) Agr. Expt. Sta. Bui. 294 (1911).
9 The quantity of nitrates removed annually by the alfalfa crop also was stated to be 3 to 4 times as 

great as for timothy.

(8 )  there are fewer weeds in the pas
ture; (9 )  there is a somewhat better 
distribution of forage growth through
out the season; and (1 0 ) by virtue of 
the higher carotene content of legumes 
the vitamin A value of milk is in
creased.

Surely these advantages, some of the 
more important of which I shall illus
trate in more detail, are worthy of 
serious consideration by those desiring 
to develop high-yielding pastures. The 
advantages of using legumes for such 
purposes far outweigh any disadvan
tages, including the danger of bloat. 
W hat we need, along with the develop
ment of improved grass-legume pas
tures, is the development of scientific 
knowledge that will enable us to graze 
such pastures without incurring the 
danger of losing animals from bloat.

Pure stands of alfalfa and ladino 
clover, and grass-legume mixtures con
taining a high percentage of alfalfa or 
ladino clover, appear to be the worst 
offenders in causing bloat. On the 
other hand, I am told that the legume 
trefoil never causes bloat; in fact, ac
cording to trefoil enthusiasts, it is 
instrumental in preventing bloat. Also, 
the outstanding work at the Uni
versity of California, on factors that 
cause bloat and the use of such crops 
as sudan grass in preventing bloat, 
offers excellent leads for future work 
on this problem. It is not my purpose 
here to discuss the bloat problem from 
a research point of view. Rather, it 
is my purpose to justify the place of

legumes in the pasture-improvement 
program.

Beneficial E ffects of Legumes 
in Pastures

There is a considerable body of data 
available to show the benefits of leg
umes in pastures. Just what is needed 
to keep a desirable percentage of leg
umes in the mixture is not so apparent. 
W e are all familiar with the important 
fact that micro-organisms populating 
the roots of legumes and the soil take 
nitrogen from the air and make it 
available to the plants— not only to 
the legumes but also to grasses grown 
in association with them. The influ- 
ence of legumes (alfalfa) on the nitro
gen content of the soil is illustrated 
in Table I.

This nitrogen-fixing property of leg
umes makes an important addition to 
the available supply of nitrogen for 
plant growth in the same manner as 
does commercial nitrogen. This is 
illustrated in Table II.

When ladino clover was grown with 
both orchard grass and tall fescue, it 
produced yields of dry matter and pro
tein in excess of the amounts obtained 
from pure stands of these grasses grown 
on similar, adjacent soil to which had 
been added 160 pounds of commercial 
nitrogen per acre. Nitrogen produced 
by legumes has the advantage of being 
available over a longer period of time. 
Thus it is apparent that legumes such 
as ladino clover can be used to provide 

( Turn to page 40)



Boron —  
Important to Crops*

B f  -A rlk  u r ejC . jf^ rin ce

Soils Department, Agricultural Experiment Station, New Brunswick, New Jersey

BORON  has been studied to a 
greater extent in the past 40 years 

than any other minor element required 
by plants. As a result, a voluminous 
amount of literature on this element 
has been assembled. A large part of 
this literature deals with descriptions 
of deficiency symptoms brought about 
by a lack of boron or with plant-injury 
symptoms induced by an excess of it. 
Consequently we now have adequate 
descriptive material for diagnosing de
ficiency and toxicity symptoms.

Reports of studies on the content 
of boron in soils and plants also occupy 
a considerable portion of the literature. 
More recent studies have had to do 
with the availability of soil boron to 
plants under varying soil conditions, 
such as pH, organic matter, texture, and 
moisture, and the influence of other 
cations and anions on boron metabol
ism in plants. More basic and funda
mental types of research on boron as 
an essential plant nutrient are now the 
main concern of those interested in this 
problem. W e need to know more 
about the functions of this element in 
plants and about what actually hap
pens when there is a deficiency or an 
excess of it in the plant.

In the soil, boron is found only in 
combination with oxygen in the form 
of the highly insoluble tourmaline. 
Wittstein and Apoiger (1 8 ) were the 
first to discover it in the seeds of 
plants in 1857, but it was not until 
1895 that Jay (18 ) suggested, after

* Published with permission of Soils Department, 
Rutgers University.

many analyses, that boron might be 
universally distributed throughout the 
plant kingdom. For the next quarter 
century, investigations were concerned 
mostly with its toxic action and its 
stimulating effects. Aguthon’s work 
(1 8 ), in 1910, indicated that boron was 
necessary for all higher plants and, 
along with Bertrand, in 1912 (1 8 ) , he 
pointed out its significance in relation 
to practical agriculture. The out
standing work of Brenchley (7 ) ,  in 
1914, led to the establishment of the 
essential nature of boron in plant life. 
In 1915 Maze (1 8 ) showed that a 
small amount was essential for the 
growth of maize, and that an excess 
was injurious. His results were sub
sequently upheld by the extensive and 
thorough work of Warrington (24 ) and 
Brenchley and Warrington (8 ) .  It re
mained for Sommer and Lipman (1 9 ), 
in 1926, and Sommer (2 0 ), in 1927, 
to not only clearly show the indispensa
bility of boron for plants but to point 
out the extreme precautions and care
ful techniques that are required in es
tablishing the essential or non-essential 
nature of any of the trace elements for 
plant growth.

Many loam soils supply sufficient 
boron for most plants, but the sandier 
soils are quite likely to be deficient in 
it. Certain crops, such as the Le- 
guminosae and Cruciferae, require 
more boron than others, and are rela
tively high in it. Bertrand and Sil- 
berstein (5 )  found that Graminae con
tained 2.3-5 mg. and Leguminosae 
16.5-43 mg. boron per Kg. of dried 
plant. They also found that monocots

17
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were poorer in boron than decots.
In the absence of adequate amounts 

of boron, plants begin to die from the 
apices, disintegration progresses, and 
blackening or browning occurs in the 
tissues. Boron-deficiency symptoms are 
readily observable in cauliflower, brus- 
sels sprouts, kohlrabi, kale, broccoli, 
rutabagas, turnips, and sunflower. 
Cauliflower that is deficient in boron 
has small heads with brown spots, 
while rutabagas and turnips form 
brown and water-soaked areas in the 
flesh of the roots.

The total boron content of a soil is 
not a reliable indicator of the need for 
boron fertilization, since less than 5 
per cent of the total boron is in an 
available form. Berger and Truog (3 ) 
correlated available (hot-water soluble) 
soil boron with the amount found in 
the leaves of table beets grown on the 
same soil. Acid-soluble boron did not 
correlate as well with the incidence of 
“black spot” in garden beets as hot- 
water-soluble boron. In another paper 
(4 )  these investigators showed a posi
tive relation between available boron 
and per cent organic matter in acid 
soils. But in alkaline soils, pH exerted 
a greater influence on the availability 
of boron than did organic matter. W is
consin soils having pH values below 
7.3 and containing considerable organic 
matter, were adequately supplied with 
available boron.

N ew  Je rse y  Soils Deficient

A large part of New Jersey lies in the 
Atlantic Coastal Plain region where 
plants are liable to be deficient in boron. 
Because of that fact a large amount of 
research has been devoted to this ele
ment in New Jersey. In this area, 
boron applied as borax has been found 
to be effective in alleviating such path
ological conditions as “heart-rot” of 
sugar beets, “brown-heart” of sweet 
potatoes, “crack stem” of celery, “in
ternal and external cork” of apples 
and “yellows” of alfalfa.

In 1940, W olf (27 ) studied some of 
the factors influencing the availability

of boron in Sassafras sandy loam, of 
which there is a large acreage in New 
Jersey. W orking with radishes and 
cauliflower, he found that boron-de
ficiency symptoms occurred at pH levels 
approaching 7.0. It became increasingly 
severe at higher pH levels and was 
accompanied by a lower content of 
boron in the plant tissue. Using hy
droxides to raise the pH of the soil, he 
found that magnesium caused the 
greatest reduction in availability of 
soil boron. Calcium, sodium, and potas
sium hydroxides had lesser effects, in 
the order named.

An intensive study of the boron 
needs of New Jersey soils was carried 
on by Reeve, Prince, and Bear (17 ) in 
1944. This investigation involved both 
field and laboratory methods for de
termining the need by soils and crops, 
the amount present in different soils, 
and the physiological and chemical fac
tors involved in the use of boron.

Turnips showed typical symptoms of 
boron deficiency on 42 of 156 farms 
on which they were sown for test pur
poses. Definite crop response was ob
tained from the use of borax on 12 per 
cent of 350 widely distributed farms 
on which test plots were established. 
Based on both laboratory and green
house tests, a water-soluble boron con
tent of 0.35 ppm. of air-dry soil was set 
as the dividing line between boron- 
deficient and boron-adequate soils. Of 
200 soil samples chosen from an equal 
number of New Jersey farms and sub
mitted to laboratory test, 88 were found 
to be in the boron-deficient group. 
Of representative samples of 20 im
portant soil types under special study 
at the Experiment Station, 8 were 
found to be deficient.

Crops growing on well-limed soils 
were found to be more responsive to 
borax treatments than those on very 
acid soils. Raising the pH of acid soils 
had little effect on their content of 
water-soluble boron. Loam and silt 
loam soils were shown to fix a great 
deal more boron than sands and sandy 
loams, and crops growing on the
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heavier soils were less easily injured 
by heavy applications of borax. From 
75 to 85 per cent of a 20-pound-an-acre 
application of borax was washed out 
of 7-inch depths of four soil types by 
leaching them with an amount of water 
equivalent to one-fourth the average 
annual rainfall of the State.

The amount of water-soluble boron 
in soils was materially increased by 
additions of green manures. Such or
ganic materials as straw manure and 
cottonseed meal contained very little, 
however, and a good many tons of 
them would be required to supply as 
much of this element as does 10 pounds 
of borax.

Amounts to Apply

Marked increases in the yield of 
carrots, spinach, clover seed, and alfalfa 
were obtained by the use of 10- to 40- 
pound an acre applications of borax 
to the soil. Boron deficiency, as indi
cated by “yellows,” was found to be 
common on the alfalfa fields in south
ern New Jersey. Alfalfa hay contained 
boron equivalent to nearly 2 pounds 
of borax a ton, when grown on soils 
that were adequately supplied with the 
element.

The Sassafras soils of southern New 
Jersey were shown to be conspicuously 
deficient, whereas the Collington soils 
were very well supplied with the ele
ment. Crops growing in Lakewood, 
Penn, Gloucester, Merrimac, and 
Wethersfield soils were frequently bene
fited by borax treatments, but those 
on the Dutchess, Washington, Dover, 
and Chester series were not.

Among the important crop plants, 
alfalfa, clover, spinach, celery, cabbage, 
cauliflower, tomatoes, turnips, rutabagas, 
beets, carrots, and radishes were shown 
to be most likely to need extra boron. 
Typical symptoms of deficiency were 
observed on all of these crops at various 
locations over the State. Snap beans, 
limas, soybeans, and sweet potatoes 
were found to be extremely sensitive to 
an overdose of borax, especially when 
growing on the sandier soils.

Among 55 grades of fertilizer offered 
for sale by 14 companies operating in 
New Jersey in 1942, 51 contained 
boron. The highest content found in 
any brand was equivalent to 5.52 
pounds borax a ton. It was suggested 
that for all fertilizers sold in the State 
about 5 pounds borax a ton be added 
as a means of maintaining a fair supply 
of boron in the soil. In areas of marked 
deficiency, however, and for such high- 
boron requirement crops as alfalfa, 
clover, beets, turnips, celery, and cauli
flower, heavier applications were be
lieved to be required. The authors 
pointed out that great care must be 
exercised not to exceed the recom
mended rates of application of borax.

In 1949 Wallace and Bear (2 2 ) in
vestigated the influence of potassium 
and boron on the nutrient-element bal
ance in and growth of alfalfa. Plants 
grown in a high-potassium solution 
were found to contain less boron and 
were more severely boron-deficient 
when boron was lacking, whereas those 
grown in a low-potassium solution accu
mulated more boron, and showed more 
injury when boron was abundant. 
Boron-deficient alfalfa was character
ized by hardening, crinkling, and yel
low-mottling of the terminal leaves; 
boron toxicity by a brown, necrotic 
fringe on the lower leaves.

Cowperthwaite (11 ) studied the effect 
of 10 cation ratios on the growth and 
composition of Rutgers tomato plants 
with three levels of boron covering 
deficient, optimum, and toxic ranges. 
At the low-boron level, he found 
that boron-deficiency symptoms in the 
plants increased when the potassium 
content of the nutrient substrate was 
increased, regardless of variations in 
calcium and magnesium. The severity 
of the deficiency symptoms was largely 
associated with high potassium in the 
substrate and with an increase in the 
potassium content of the upper leaf 
tissue. Conversely, boron toxicity symp
toms appeared less severe on plants 
grown at the highest-potassium levels.

( Turn to page 44)



Outdoor Manger Replaces 
the Old Baro

R .  J 4 .  J lu ik

Tennessee Agricultural Experiment Station, Knoxville, Tennessee

* *T/~EEP cattle outside, where they 
J . J .  can feed themselves when the 

labor supply is undependable.”
That was the advice given to me a 

quarter of a century ago by a venerable 
South Louisiana friend, when winter 
pasture tests were initiated on his farm. 
Since that time, we and thousands of 
others have learned a lot about keep
ing the “outdoor manger” full, with 
use of adapted grazing crops and 
liberal applications of fertilizers. Now, 
when farm labor is almost unobtain
able, the wise counsel is far more ap
plicable over the South and the humid 
areas of the country. Labor-saving 
methods of production and harvesting 
of forage have increased the trend 
toward storing feed, either green or 
cured, in self-feeding racks, bunks, silos, 
and cross-fenced pastures. Slightly 
more nutrients are required in cold 
weather to feed cattle without housing, 
but this is offset by the savings in labor 
and costs, and the health of livestock.

Three years’ tests at the Middle Ten
nessee Experiment Station may illus
trate the practice. Starting Novem
ber 1 each fall, three groups of milking 
Jersey cows were used, divided as 
equally as possible with respect to pre
vious production, lactation, age, and 
weight. Group I was the check group, 
barn-housed at night with access to 
a dry lot in the daytime. Group II 
was turned on early-planted Balbo rye 
and crimson clover pasture 3 to 5 hours 
daily, except during heavy rains or 
when ice or snow covered the ground. 
Group III had access to Balbo rye and 
button clover pasture continuously ex

cept at milking time and when the 
ground was covered with ice. They 
had access to a shed closed on the north 
and east sides. All cows were fed 
grain according to production plus 10 
pounds of silage each, daily; and all 
the alfalfa-orchardgrass hay they 
would eat.

The pasture crops were planted by 
the middle of September each year 
following a sorghum crop on a disked 
seedbed. By the time of the first graz
ing, a good sod had formed that would 
support the cows in all but the worst 
weather. About 0.6 to 0.8 acre was 
available per cow, with no rotation of 
cows. Grazing continued until April 
in two years, or March 20 one year 
when permanent pasture was available.

As might have been predicted, the 
Group II on “rationed grazing” 3 to 5 
hours daily produced the most milk, 
especially in the coldest winter. But 
surprisingly enough, Group III on con
tinuous grazing and with limited shel
ter produced nearly as much in most 
months and outproduced the barn- 
housed cows of Group I. Averages of 
the three winter tests show that the 
cows on pasture 3 to 5 hours daily pro
duced 33 per cent more milk, ate 31 
per cent less hay, and returned 33 cents 
more per day above feed costs than the 
barn-fed cows. Those on pasture con
tinuously averaged 10 per cent more 
milk, ate 54 per cent less hay, and re
turned 26 cents more per day above 
feed costs than the barn-fed cows.

Thus the average cow on both pas
ture systems returned $37.87 more 
above feed costs, maintained better pro

2 0
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Fig, 1 . Group I ,  barn-housed and fed, with 
accesa to a dry lo t in the daytim e.

Fig. 3 . Group I I I ,  on continuous grazing and 
with lim ited shelter.

F ig . 2 .  The dairy barn fo r  housing groups 1 
and I I  and fo r  m ilking all cows.

duction and nearly the same weight, 
stayed cleaner, and required less labor 
and housing costs than those barn-fed. 
At actual feed costs, the average feed 
replacement value for pastures was 
$13.84 for Group II and $16.32 for 
Group III. The winter pasture appar
ently saved about one ton of hay per 
cow and made the dry feed more effi
cient by providing succulence, variety, 
and carotene. A little green feed (in 
winter) helps more than its nutrient 
content would indicate. Samples run 
one year indicated much higher vita
min A content for pasture cows’ milk.

It was observed that there was not 
enough grazing available in either field

Fig. 4 . Shed used as shelter fo r  Group I I I , 
open on the south and west.

after two months under the system used 
of stocking and continuous grazing. 
Therefore, at least one acre per cow 
is suggested or heavier fertilization and 
rotational grazing to insure a reserve 
of feed with favorable weather. While 
this experiment did not give all the 
answers, it indicated that Jersey cows 
at least require very little shelter under 
Tennessee conditions if some winter 
pasture and other feeds are available 
for economical milk production. It was 
noticeable, too, that Group III cows 
grew longer hair during the winter 
but came into the milking barn in 
cleaner condition. Except for the most 

( Turn to page 49)



Fig . 1 . Despite below-norm al ra in , the peanuts and the maize on th is Rising S tar, Texas, farm  are 
doing well. That is because the farm er understands his soils and th eir treatm ent needs to prevent 
erosion and keep them productive. He keeps his soil in good condition by turning hairy vetch 
and rye into the surface. He windproofs his contoured rows o f  peanuts with strips o f maize.

Conditioning Soils 
in the Southwest
B f  P ic k a rd  m  W a r s U f

Soil Conservation Service, Fort Worth, Texas

TH E  manufacturers of soil condi
tioners, like those who make ma

chinery for deep plowing, have stuck 
carefully to the truth in telling what 
their products do for soil. They make 
no extravagant claims about the bene
fits of mixing a chemical powder with 
the soil.

W hen new products appear on the 
market, however, just as when new 
drugs are announced for fighting hu
man illness, we ourselves are inclined 
to exaggerate their benefits. This is 
especially true if they seem to offer a 
shortcut in solving a complex problem 
or a stubborn disease.

So convincing are some champions 
of these new farm measures that many 
a land operator could easily be lulled 
into the belief that by adopting them he 
would be doing all that was necessary 
to cure the long-standing ill that had 
befallen his land. The result is that 
further and, perhaps, less spectacular 
measures that would nurture his soil 
into lasting vigor are delayed and neg
lected.

Chemical products and mechanical 
operations such as deep plowing have 
a useful and important part to play in 
the agriculture of our nation as long 
as the operators of the land do not
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make the mistake of accepting them as 
a permanent cure instead of a sort of 
aspirin that brings temporary relief. 
In the final analysis, there’s no sub
stitute for organic matter in the soil, 
and no amount of soil conditioner or 
deep plowing will provide this essen
tial and fundamental need.

Soil conditioners can temporarily im
prove the structure of the soil so that 
we can get something to grow. They 
make the soil granular so that air and 
water can penetrate for the benefit of 
the plants, and if we do not use the 
temporary improvement to apply a per
manent cure, we lose a good oppor
tunity and have to repeat the expensive 
relief measure over and over again.

Deep plowing helps to prevent wind 
erosion on certain soils under certain 
conditions. But here again, if we 
don’t get down to the slower and less 
spectacular business of putting organic 
matter into the soil or completely 
changing the use we’re making of the 
land, we’re going to be in worse 

J  trouble in the end than we were in the 
beginning.

Our best bet is to learn something 
about our soils so that we’ll know how 
to use and treat them to make them

safely productive at their maximum 
capacity indefinitely. Many farmers 
are doing that. More are joining their 
ranks each year as they are shown how 
to know their soils and what they 
can do.

T he first thing that farmers learn 
about their land is that not all soils 
are alike. Soils vary just as plants and 
animals vary. In a single state you’ll 
find several hundred different types 
of soil. It’s not at all unusual to find 
6 to 10 on a single farm.

Farmers in other sections might have 
taken false hope in a recently pub
lished article by Louis Bromfield, the 
famed novelist and conservationist. 
Mr. Bromfield wrote that on his Ohio 
farm he built 10 inches of topsoil in 
10 years, a job that would have taken 
thousands of years for Nature to ac
complish alone. Mr. Bromfield gave 
Nature a helping hand by speeding up 
the process.

Some scientists may question whether 
Mr. Bromfield built 10 inches of real 
topsoil in 10 years, but nevertheless he 
has done remarkable things on his 
farm in Ohio and in this case we can 
agree that he built at least the equiva
lent of genuine topsoil. A danger in
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Fig . 3* This is what happens to cotton roots when they h it a plow pan. The hard layer o f  soil is 
caused generally by plowing at the same depth in the same place year after year and failu re to  get 
organic m atter through this layer. R oots o f crops cannot get through this layer to find nourishment 
farth er dow n; hence crop yields suffer. Deep-rooted legumes and special tillage methods, including 

plowing the furrows at d ifferent depths from  year to year prevent plow pan.

his statement is the inference that 
farmers all over the country can also 
build 10 inches of topsoil in 10 years.

There is scarcely a farm in the entire 
Southwest where that can be done. 
The soils of the Southwest differ greatly 
from the soils on Mr. Bromfield’s farm. 
The soils in the Ohio region are of 
glacial origin and deep. Many of 
them are well-balanced in plant foods 
with loamy surface soil and open sub
soil, allowing free movement of air and 
water. The soils are only moderately 
susceptible to erosion. Rainfall, aver
aging 35 to 40 inches annually, is not 
intense and is well distributed over 
the year. Winters are cold, summers 
warm to hot. The Ohio farming sys
tem provides for cover and soil-im
proving crops on the land most of 
the time.

In a large part of the Southwest the 
average annual rainfall runs between 
25 and 35 inches. Much of it is of 
high intensity. There is a longer grow
ing season with many more days of 
extremely hot, dry weather. Soil tem
peratures run as high as 140 degrees 
on the surface. Useful bacteria are

killed by the heat. Organic matter is 
quickly burned out. Our farming sys
tem permits more clean-tilled row 
crops and we often lack the cover 
and protection of grasses. Prolonged 
drought made it impossible to get any 
kind of cover to grow on many Texas 
farms in 1952 and 1953.

W e have land in the Cross Timbers 
area of Texas and Oklahoma that has 
been damaged badly by erosion. It 
already had two strikes against it when 
its owners began the application of a 
soil conservation program. It lacked 
the ability to bounce back quickly.

Soils of the Cross Timbers developed 
from ocean sediments that are ordi
narily packed sand or sandy clay. They 
are usually low in organic matter and 
some plant foods, especially phosphorus. 
They are deep. Surface soils range 
from fine sandy loams to loose sands. 
Some subsoils are open, others are 
dense and compact. The soils are 
highly susceptible to both wind and 
water erosion.

A typical Cross Timbers farm near 
Dublin, Texas, lost practically all of 

( Turn to page 50)



A  Convenient Quick-test 
fo r Potash 

in Coastal Plains Suits

E u  S e to n  f l . E d s) u  yeion / /. L^aAon

Department of Soils, University of Florida, Gainesville, Florida

IT  is well known that aqueous solu
tions of cobaltinitrite salts are un

stable on standing, and that alcoholic 
solutions commonly used for potassium 
soil tests are adversely affected by tem
perature changes. Recent attempts (1 ) 
to overcome these obstacles have been 
at least partially satisfactory; however, 
considerable improvement is still neces
sary for both stability of solution and 
convenience in temperature control.

Of the many modifications suggested 
for potash soil tests using the cobal
tinitrite method, none appear to equal 
Olson’s (3 )  recent technique for con
venience, temperature control, and ac
curacy. In this method, a separate soil- 
extracting solution composed of 25%  
N aN Os is utilized. A portion of the 
soil extracted is treated with a quantity 
of isopropyl alcohol, a weighed amount 
of solid cobaltinitrite powder, shaken 
vigorously, and the amount of precipi
tated potassium noted after 5 minutes 
time. Excellent results are obtained 
with this method on the heavier soils 
high in exchangeable potassium. How
ever, the following modifications were 
found necessary for the relatively light 
soils of the Coastal Plains. Where 120 
pounds per acre1 of available potassium 
was considered low for Kansas soils, 
this amount would be near optimum 
for many soils of the Coastal Plains. 
Elimination of a separate soil-extracting

1 For convenience, amounts will be stated in 
pounds per acre—dilution factor of 6.

solution and the adaption of a universal 
soil-extracting solution, such as sodium 
acetate, would add greatly to the con
venience of the solid cobaltinitrite 
method. Since results have shown that 
little if any error occurs with amounts 
of the powder ranging from 0.05 gm. 
to 0.15 gm., volume amounts may be 
substituted for weighed amounts, thus 
making the potash test truly a field 
method.

Probably few soil scientists have done 
more to correlate and standardize soil- 
extracting solutions than Hester (2 ) . 
This is particularly true for Coastal 
Plains soils. Utilizing a slight modi
fication of Hester’s sodium acetate ex
tracting solution, the following results 
were accomplished: (1 )  the solubility 
and stability of the solid cobaltinitrite 
method were established by adjusting 
the extract-alcohol ratio; (2 )  a specially 
constructed thin gauge metal “slip” (see 
Fig. 1) was calibrated to yield 0.05 gm. 
of solid cobaltinitrite powder; (3 )  with 
the soil extract, only the powder and 
alcohol are required to complete the 
soil test for potash; (4 )  a curve follow
ing Beer’s law is readily established 
which is sensitive to less than 30 pounds 
per acre of potassium; and, (5 )  satis
factory correlation was established with 
Hester’s procedure for potassium and 
with the solid cobaltinitrite method for 
most soil types of the Coastal Plains. 
Heavier soils gave higher results with 
the 25%  N a N 0 3 extracting solution.
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Figure 1 . Complete equipm ent lo r  conducting a potash test on Coastal P lains soils.

The procedure requires only the 
equipment and reagents shown in Fig. 
1, plus the soil-extracting solution. To 
make the soil-extracting solution, dis
solve 5 gms. of C.P. NaOH and 11 ml. 
of glacial acetic acid in a 1,000 ml. volu
metric flask with some distilled watei. 
Bring up to volume when the tem
perature of the solution appears near 
room temperature. Make up a large 
volume of potassium stock solution by 
dissolving 0.2 gm. of C.P. KC1 in 2 
liters of the extracting solution. For 
use, simply mix one part of the stock 
solution to one part of extracting solu
tion which contains 157 pounds per 
acre of available potassium. Store in 
the 8-ounce dropper bottle as illustrated 
in Fig. 1.

The procedure is given as follows:

1. Place one level, well-packed meas
uring teaspoon (6-7 gms.) of a repre
sentative air-dry soil in the soil-extract
ing tube. Add the extracting solution 
to the 15 ml. mark. Stopper the tube 
and shake the contents for one full 
minute.

2. Filter the suspension through a 
Watman No. 1 filter paper and collect

exactly 2 ml. in the marked tube. With 
the dropper, add alcohol to the 5 ml. 
mark. Swirl tube to mix.

3. Fill the “V ” of the metal “slip” 
level full of solid cobaltinitrite by gently 
brushing against the top edge of the 
bottle on withdrawal. Add this amount 
to the alcohol mixture and immediately 
shake the tube vigorously for a few 
seconds. Allow the solution to stand 
for four minutes, shake again, and note 
the amount of yellow cloudiness 
formed.

4. Repeat this procedure starting 
from Step 3, and using the potassium 
reference solution. Compare the two 
tests and record the results as follows:

Yellow cloudiness denser than ref
erence solution=High amounts 
of available potassium.

Yellow cloudiness the same as ref
erence solution=Amounts near 
optimum for immediate crop 
needs.

Little or no yellow cloudiness in 
the soil test=Low amounts of 
available potassium.

( Turn to page 47)
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Dur Cover Is the available phosphate in your soils localized at or near
the surface? Is it unevenly distributed throughout the 

Picture topsoil with most of it on the plow-sole when broadcast
and plowed under with a moldboard plow? Is it localized 

in deeply placed bands? Or, do you have a supply through the topsoil and 
below the plow depth? The cover page illustrates a method of getting this 
information in a few minutes in any Held, or in any part of the Held, at any 
time you wish to have it. It will help you in collecting and preparing repre
sentative samples of soil to be sent to a soil-testing laboratory for more detailed 
tests than can be obtained with this Held diagnostic method. It will also guide 
you in planning for the efficient use and placement of phosphatic fertilizers for 
subsequent crops.

The procedure consists in obtaining a profile section of the soil in a sampler 
tube and testing small portions (one-eighth teaspoonful) of the soil at intervals 
of 2 to 3 inches from the surface to a depth of 12 to 14 inches. These soil 
samples are placed in sequence in the 1 % -inch depressions on a spot plate.

Fifteen drops of the No. 1 phosphate test solution, freshly prepared, are placed 
on each sample. Each sample is stirred with a clean glass rod, and the sediment 
allowed to settle until the solution covering each soil sample is fairly clear. Add 
three drops of a distilled water suspension of stannous oxalate to each sample. 
Jar the plate slightly until the stannous oxalate is diffused through the solution 
and a blue color, if any, develops uniformly. The intensity of the blue color 
around the rim of the concavity is compared with the chart, and the reading 
recorded in terms of very low, low, medium, high, or very high phosphate. 
Differences in these readings through the profile indicate relative supplies of 
available phosphate at different levels in the soil.

This information may serve as a guide in determining the placement of future 
applications of phosphatic fertilizers. It may also explain why subsequent soil 
samples sometimes fail to show the expected quantities of available phosphates, 
particularly when phosphates had previously been broadcast on the surface and not 

* disced in or placed in bands deep in the soil. Such tests show that phosphates 
move very slowly in soils.

Tube A— samples on a spot plate show the phosphate localized in the surface 
when broadcast without discing or plowing the soil afterwards. This situation 
is found in many fertilized pastures. Such a condition may result in starved 
plants when the upper two inches of the soil are in a dry condition.

Tube B— tests show the irregular distribution of a broadcast application plowed 
under with a moldboard plow. Note that most of the phosphate is at or near 
the plow-sole. The surface soil was without sufficient phosphate to support a 
legume seeding.

Tube C— illustrates a broadcast application on a field for corn where banded 
phosphate fertilizer was placed deep the preceding year. The broadcast fertilizer
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(500 lbs. 0-20-20) was later disced in deeply to provide an ample supply through 
the topsoil.

Tube D— samples show a uniformly high phosphate test from the surface to 
a depth of 12 inches. This distribution and deep placement are due to the 
decomposition of the roots of heavily fertilized sweet clover crops in two rota
tions. The taproots push phosphates into the soil below the plow depths.

Note: The soil-sampler tubes can be purchased from the Elano Corporation, 
Xenia, Ohio, and the Oliver Corporation, South Bend, Indiana. The phosphate 
test chemicals can be obtained from the Department of Agronomy, Purdue Uni
versity, Lafayette, Indiana.

P l Y p  f i r m n c  l^*nSs due our gratitude, we have come a long way
since the Pilgrims more than 300 years ago offered 

of Com thanks for the blessings bestowed upon them. It is
recorded that arriving too late to plant crops, the Pilgrims 

spent such a hard first winter that the daily ration was five grains of corn.
The following year some 20 acres of Indian corn were planted, fertilized after 

the manner of the Indians with fish, of which there was a great abundance. The 
corn did well, and after harvest the Governor of the colony “sent four men on 
fowling, that so we might, after a special manner, rejoice together after we had 
gathered in the fruits of our labor.”

Our society, in its intervening generations, has become increasingly indus
trialized and yet our homes and churches in town and city are decorated at 
Thanksgiving time with the products of the soil. “Plenty” is the keynote, and we 
have it. W e can rejoice, but to the thoughtful in their rejoicing must also come 
remembrance of the less privileged and the wish that they too could share 
our blessings.

Noted in this connection is an editorial which appeared in the November 2 
issue of the Alabam a Farm Bureau News, from which we quote:

“Like as not, as we say grace and prepare to stuff ourselves into a stupor, we' 
mentally cock a pious eye to heaven and utter a postscript: It ain’t my fault, Lord, 
that two-thirds of the human race on this rich earth don’t have enough to eat.

“We can always blame the situation on the Republicans or the Democrats, 
or the communists, while the economists argue over the merits of an economy 
of plenty and an economy of scarcity as a way to peace and prosperity. The 
plain fact is that our system of distribution has not kept up with the marvelous 
gains in production.

“Perhaps the editorial page, the soapbox, or the pulpit are not the places to
go for a solution to the problem of hunger in a world of plenty. But at this
Thanksgiving season we humbly suggest that while considering the hard facts 
of economic and military situations we should also give thought to the realities 
outlined by One who followed the psalmist:

‘Wherefore ye shall do my statutes, and keep my judgments, 
and do them, and ye shall dwell in the land of safety.

‘And the land shall yield her fruit, and ye shall eat your fill,
and dwell therein in safety.— Lev. 25: 18-19.*”

’Tis said that for many generations, New England housewives, inviting family 
and guests to Thanksgiving, served five grains of corn in each plate as a 
reminder of past privations. Should we revive the custom to more forcefully 
include in our Thanksgiving a reminder of the underprivileged throughout 
the world?
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Season Average Prices Received by Farmers for Specified Commodities

Cotton Tobacco Potatoes
Sweet

Potatoes Corn
Cents Cents Cents Cents Cents

Crop Year per lb. per lb. per bu. per bu. per bu.
Aug.-July • • e •  e July-June July-June Oct.-Sept.

Av. Aug. 1909- 
July 1 9 1 4 ... 12.4 10.0 69.7 87 .8 64.2

1927................... 20.2 20.7 101.9 109.0 85.0
1928................... 18.0 20.0 53.2 118.0 84.0
1929................... 16.8 18.3 131.6 117.1 79.9
1930................... 9 .5 12.8 91.2 108.1 59.8
1931................... 5 .7 8 .2 46.0 72.6 32 .0
1932................... 6 .5 10.5 38 .0 54.2 31.9
1933.................. 10.2 13.0 82.4 69.4 52.2
1934................... 12.4 21.3 44.6 79 .8 81.5
1935................... 11.1 18.4 59.3 70.3 65.5
1936................... 12.4 23.6 114.2 92.9 104.4
1937................... 8 .4 20.4 52.9 78 .0 51.8
1938.................. 8 .6 19.6 55.7 69.8 48.6
1939................... 9 .1 15.4 69.7 73.4 56.8
1940................... 9 .9 16.0 54.1 85.4 61.8
1941................... 17.0 26.4 80.8 92.2 75.1
1942................... 19.0 36 .9 117.0 118.0 91.7
1943................... 19.9 40.5 131.0 206.0 112.0
1944................... 20.7 42.0 150.0 190.0 109.0
1945................... 22 .5 36.6 143.0 204.0 127.0
1946................... 32 .6 38.2 124.0 218.0 156.0
1947................... 31 .9 38 .0 162.0 217.0 216.0
1948................... 30.4 48.2 155.0 222.0 129.0
1949................... 28.6 45.9 128.0 214.0 124.0
1950................... 40.1 51.7 91.7 173.0 153.0
1951................... 37.9 51.2 163.0 306.0 168.0
1952

November.. . 34.05 47.6 217.0 311.0 145.0
December.. . . 31.71 49.6 199.0 362.0 150.0

1953
January 29.79 46.2 206.0 386.0 148.0
February.. . . 30.19 36.7 179.0 384.0 143.0
March........... . 31.52 •  • • • 165.0 401.0 146.0
April............. , 31.45 . . . . 134.0 409.0 146.0
M ay.............. . 31.73 51.5 115.0 413.0 149.0
June.............. 31.51 51.0 102.0 398.0 146.9
July ............... . 31.87 51.2 95.5 402.0 147.0
August......... . 32.77 51.3 91.4 350.0 148.0
September.. . 33.09 57.6 98.9 264.0 150.0
October........ . 32.46 52.6 89.7 233.0 134.0

Wheat H ay1 Cottonseed 
Cents Dollars Dollars Truck
per bu.. per ton per ton Crops

88. 4 11. 87 22..55
119..0 10..29 34..83
99..8 11..22 34..17

103. 6 10..90 30..92
67.,1 11..06 22..04
39.,0 8..69 8..97
38.,2 6..20 10 .33
74..4 8..09 12,.88
84..8 13..20 33 .00
83..2 7,.52 30 .54

102..5 11,.20 33 .36
96..2 8..74 19 .51
56 .2 6 .78 21 .79
69..1 7..94 21..17
68 .2 7,.59 21..73
94 .4 9 .70 47 .65

110 .0 10..80 45 .61
136 .0 14..80 52 .10
141 .0 16 .50 52 .70
150 .0 15..10 51 .10
191 .0 16,.70 72 .00
229 .0 17..60 85 .90
200 .0 18,.45 67 .20
188 .0 16..50 43 .40
200 .0 16..70 86,.50
211..0 19..50 69..30

213. 0 21. 25 69. 70
212. 0 21. 65 68. 50

210 .0 21..65 65..30
205 .0 20..85 64..50
210..0 19..65 63..60
208. 0 18. 85 63. 10
206..0 17..95 61,.80
188. 0 16. 05 61. 20
187. 0 15. 45 59. 00
186. 0 15. 85 56..70
192 .0 16 .15 51 .50
194 .0 16 .45 52..40

Index Numbers (Aug. 1909—July 1914 =  100)
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 89 81 109 74 87 n o
1938..................... 69 196 80 79 76 64 57 97 88
1939..................... 73 154 100 84 88 78 67 94 91
1940..................... 80 160 78 97 96 77 64 96 111
1941..................... 137 264 116 105 117 107 82 211 129
1942..................... 153 369 168 134 143 124 91 202 163
1943..................... 160 405 188 235 174 154 125 231 245
1944..................... 167 420 214 216 170 160 139 234 212
1945..................... 181 366 205 232 198 170 127 227 207
1946..................... 263 382 178 248 212 209 141 319 182
1947..................... 257 380 232 248 336 259 148 381 226
1948..................... 245 482 222 253 201 226 155 298 214
1949..................... 231 459 184 244 193 213 139 192 201
1950..................... 323 517 132 197 238 226 141 384 185
1951..................... 306 512 233 349 262 239 164 307 239
1952

November. . . 275 476 311 354 226 241 179 309 238
December.. . . 256 496 286 412 234 240 182 304 256

1953 
January.......... 240 462 296 440 231 238 182 290 237
February. . . . 243 367 257 437 223 232 176 286 237
March............. 254 • •  • 237 457 227 238 166 282 248
April............... 254 • • • 192 466 227 235 159 280 204
M ay................ 256 515 165 470 232 233 151 274 182
June................ 254 510 146 453 227 213 138 271 270
July................. 257 512 137 458 229 212 130 262 216
August.. .  . 264 513 131 399 231 210 134 251 221
September. . . 267 576 142 301 234 217 136 228 159
October.......... 262 526 129 265 209 219 139 232 175
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Wholesale Prices of Ammoniates

Nitrate Sulphate
of soda of ammonia

bulk per bulk per
unit N unit N

1910-14.................. $2.85
1927......................... 2 .26
1928........................ 2 .30
1929......................... 2 .04
1930......................... 1.81
1931......................... 1.46
1932......................... 1.04
1933......................... 1.12
1934......................... 1.20
1935......................... 1.15
1936......................... 1.23
1937......................... 1.32
1938......................... 1.38
1939......................... 1.35
1940......................... 1.36
1941......................... 1.41
1942......................... 1.41
1943......................... 1.42
1944......................... 1.42
1945......................... 1.42
1946......................... 1.44
1947......................... 1.60
1948......................... 2 .03
1949......................... 2 .29
1950......................... 1 .95
1951......................... 1.97
1952

November......... 3 .34 2.07
December.......... 2 .26

1953
January.............. 3 .34 2.28
February........... 2.28
March................. 3 .34 2.28
April................... 2 .28
M ay.................... 3 .34 2.28
June.................... 3.34 2.28
Ju ly ..................... 3 .34 2.28
August................ 2 .28
September......... 2 .28
October............... 3 .09 2.25

Fish scrap, Tankage
dried 11%

11-12% ammonia,
ammonia, 15% bone

Cottonseed 15% bone phoephate,
meal phoephate, f.o.b. Chi*

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

$3.50 $3.53 $3.37
5.07 5.87 4.32
7 .06  6.63 4.92
5 .64 5 .00  4.61
4 .78 4 .96 3 .79
3.10  3 .95  2.11
2.18 2 .18  1.21
2.95 2 .86  2.06
4.46  3 .15  2.67
4.59 3 .10  3 .06
4.17 3 .42  3.58
4.91 4 .66 4.04
3 .69  3 .76  3 .15
4.02 4.41 3.87
4.64 4 .36 3.33
5.50  5 .32 3 .76
6.11 5 .77 5.04
6.30  5.77 4.86
7.68  5 .77 4.86
7.81 5.77 4.86

11.04 7 .38  6.60
12.72 10.66 12.63
12.94 10.59 10.84
10.11 13.18 10.73
11.01 11.70 10.21
13.20 10.92 10.18

13.31 11.24 10.32
13.20 11.24 9.95

13.25 11.24 8.43
13.21 11.24 7 .75
12.69 11.24 7 .16
11.75 11.24 6.07
10.34 11.24 6.23
10.61 11.26 6.62
10.34 11.15 6.75
10.14 10.95 7 .53
9.82 11.04 7.51
9.73 11.24 7 .96

Index Number* (1910-14=100)
1927........................... 112 79 145 166 128
1928........................... 100 81 202 188 146
1929........................... 96 72 161 142 137
1930........................... 92 64 137 141 112
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........................... 93 56 363 302 374
1948........................... 107 71 370 300 322
1949........................... 117 80 289 373 318
1950........................... 112 68 315 331 303

118 69 377 310 302
1952

November............ 125 73 380 318 306
December............. 125 79 377 318 295

1953 
January................ 125 80 379 318 250
February.............. 125 80 378 318 230
March................... 125 80 363 318 212
April...................... 125 80 336 318 180
M ay...................... 125 80 295 318 185
June...................... 125 80 303 319 196
July....................... 125 80 295 316 200
August.................. 125 80 290 310 223
September........... 115 80 281 313 223
October................. 115 79 278 318 236

High grade 
ground 
blood, 

16-17% 
ammonia, 
Chicago, 

bulk, 
per unit N 

$3.52
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

10.46
9.85

10.62
9.36 

10.09

9.71 
9.17

8.05
7.28 
6.56 
6.00
6.14 
6.31
6.14 
6.68
6.91 
7.75

162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189 
191 
191
265 
297 
280 
302
266 
287

276
261

229
207
186
170
174
179
174
190 
196 
220
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Wholesale Prices of Phosphates and Potash **
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

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

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

per unit per ton per ton Gulf ports* Gulf ports* Gulf ports* Gulf ports*
1010-14.............. $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1927..................... .525 3.09 5.50 .646 .924 25.55 .586
1928..................... .580 3.12 5.50 .669 .957 26.46 .607
1929..................... .609 3.18 5.50 .672 .962 26.59 .610
1930..................... .542 3.18 5.50 .681 .973 26.92 .618
1931..................... .485 3.18 5.50 .681 .973 26.92 .618
1932..................... .458 3.18 5.50 .681 .963 26.90 .618
1933..................... .434 3.11 5.50 .662 .864 25.10 .601
1934..................... .487 3.14 5.67 .486 .751 22.49 .483
1935..................... .492 3.30 5.69 .415 .684 21.44 .444
1936..................... .476 1.85 5.50 .464 .708 22.94 .505
1937..................... .510 1.85 5.50 .508 .757 24.70 .556
1938..................... .492 1.85 5.50 .523 .774 15.17 .572
1939..................... .478 1.90 5.50 .521 .751 24.52 .570
1940..................... .516 1.90 5.50 .517 .730 24.75 .573
1941..................... .547 1.94 5.64 .522 .780 25.55 .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..................... .746 3 .05 6.60 .432 .706 18.93 .195
1948..................... .764 4.27 6.60 .397 .681 14.14 .195
1949..................... .770 3.88 6.22 .397 .703 14.14 .195
1950..................... .763 3.83 5.47 .371 .716 14.33 .195
1951..................... .813 3.98 5.47 .401 .780 15.25 .200
1952

.193November.. . .860 3.98 5.47 .391 .768 14.72
December.. . . .860 3.98 5.47 .427 .827 16.00 .210

1953 16.00 .210January......... .860 3.98 5.47 .430 .827
February .860 3.98 5.47 .430 .827 16.00 .210
March............. .860 4 .22 5.47 .430 .827 16.00 .210
April............... .860 4.28 .430 .827 16.00 .210
M ay................ .860 4.28 . . . . .430 .827 16.00 .210
June................ .860 4.28 .361 .708 13.44 .176
July................. .895 4.28 .396 .768 14.72 .193
August........... .895 .396 .768 14.72 .193
September. . . .895 .396 .768 14.72 .193
October.......... .895 .396 .768 14.72 .193

1927....................... 100
Index

86
Numbers

113
(1910-14 =  100) 

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.....................' 139 84 135 70 74 78 83
1948...................... 143 118 135 67 72 58 83
1949....................... 144 108 128 67 74 58 83
1950...................... 142 106 112 68 75 59 83
1951....................... 152 110 112 72 82 63 83
1952

November.. . . 160 110 112 70 81 61 . 82
December... . 160 110 112 75 87 66 85

1953 
January. ' . . . . 160 110 112 76 87 66 85
February.......... 160 110 112 76 87 66 85
March............... 160 117 112 76 87 66 85
April................. 160 119 76 87 66 85
M ay.................. 160 119 • ■ • 76 87 66 85
June.................. 160 119 66 74 56 80
July................... 167 119 •  •  t 71 81 61 82
August............. 167 . . . 71 81 61 82
September. . . . 167 •  • • e •  e 71 81 61 82
O ctober.............. 167 # •  • e  •  e 71 81 61 82
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Farm

Prices paid 
by fanners Wholesale 
for com- prices 
modities of all corn- Fertiliser Chemical Organic Superphos

1927................
prices* bought* moditiesf material! ammoniates ammoniates phate Potash
141 148 139 116 89 150 100 94

1928................ 149 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99
1933................ 70 104 96 70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 123 130 127 86 56 130 102 77
1942................ 158 149 144 93 57 161 112 77
1943................ 192 165 151 94 57 160 117 77
1944................ 196 174 152 96 57 174 120 76
1945................ 206 180 154 97 57 175 121 76
1946................ 234 197 177 107 62 240 125 75
1947................ 275 231 222 130 74 362 139 72
1948................ 285 250 241 134 89 314 143 70
1949................ 249 240 226 137 99 319 144 70
1950................ 256 246 236 132 89 314 142 72
1951................ 302 271 263 139 93 331 152 76
1952

November. 277 268 248 144 98 336 160 74
December.. 269 267 246 146 101 329 160 79

1953 
January. . . 267 267 246 144 102 307 160 80
February. . 263 264 246 142 102 296 160 80
M arch .. . . 264 265 248 141 102 282 160 80
April........... 259 264 246 139 102 256 160 80
M ay............ 261 264 247 137 102 245 160 80
June........... 259 260 246 135 102 253 160 70
Ju ly ............ 259 261 248 138 102 252 167 75
August. . . . 258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
O ctober.. . 250 258 247 137 96 265 167 75

• U. S. D. A. figures, revised Jan u ary  1950. Beginning Janu ary  1946 farm  prices 
and index num bers of specific farm  products revised from a calendar year to a 
crop-year basis. T ruck crops index adjusted to the 1924 level of the all-commodity 
index.

t Departm ent of Labor index converted to 1910-14 base.
iT h e  Index numbers of prices of fertilizer m aterials are based on original study 

made by the D epartm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity, Ithaca, New York. These indexes are complete since 1 8 97. 
The series was revised and rew eighted as of March 1940 and November 1 9 4 Z .

1 B e g in n in g  Ju ly  1949, b aled  h ay  p rice *  red u ced  by $4.75 a  to n  to  be com p arab le  
to  loose b a y  p rice s  p re v io u sly  quoted .

•All p o tash  s a lts  n ow  quoted F .O .B . m ines o n ly ; m an u re  s a lts  sin ce  Ju n e  1941, 
o th e r  c a r r ie r s  s in ce  Ju n e  1947.

• •T he w eig h ted  a v e ra g e  o f p rices  a c tu a lly  paid fo r  p o tash  Is lo w er th a n  the  
a n n u al a v e ra g e  b ecau se  sin ce  1926 o v e r  90%  of th e  p o tash  used in a g ric u ltu re  has 
been c o n tra c te d  fo r  d u rin g  th e  d isco u n t p eriod . T h e m axim u m  d iscou n t is  now  
1 6 % . A pplied to  m u ria te  o f p o ta sh , a  p rice  s lig h tly  ab ove $.353 p er u n it KjO thus  
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 rices  based  on a rith m e tica l  
a v e ra g e s  o f m o n th ly  q u o ta tio n s .



T h is  sec tio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tica l and  im p o rta n t b u lle tin s , and lists  
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 x p erim en t S ta tio n s , 
and C an ad a, re la tin g  to  F e r tilis e rs , S o ils , C rop s, and  E co n o m ics . A file  o f  th is  d ep artm en t o f  
B E T T E R  C R O P S W IT H  P LA N T FO O D  w ould p ro v id e  a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  
fro m  th ese  sou rces on th e  p a r tic u la r  su b je c ts  nam ed.

Fertilizers
"Effect o f Kind of Phosphate Fertilizer and 

Method o f Placement on Phosphorus Absorp
tion by Crops Grown on Arizona Calcareous 
Soil," Agr. Exp. Sta., Univ. o f Ariz., Tucson, 
Ariz., Bui. 128, June 1953, W. H. Fuller.

"Fertilizing Flue-Cured Tobacco," Agr. Exp. 
Sta., Tifton, Ga., Mimeo. 16, Rev. July 1953,
I. Neas.

"1953 Cooperative Wheat Fertilization Plot 
Yields, Fertilizers, Broadcast and Drilled, and 
Nitrogen, Fall and Spring Applied, Compared 
to Soil Experiment Field Yields in Same Vicin
ity," Agr. Exp. Sta., Univ. o f 111., Urbana, III., 
Mimeo., Aug. 1953, P. E. Johnson.

"The Illinois Soil Fertility Team," Agr. Ext. 
Serv., Univ. o f 111., Urbana, 111., AG 1565, 
Mar. 1953.

",Fertilizers, Fertilizer Materials, and Rock. 
Phosphate Sold in Illinois, January 1, 1953 to 
June 30, 1953," Agr. Exp. Sta., Univ. o f III., 
Urbana 111., AG 1592, Sept. 1953, T. Kurtz 
and N. G. Pieper.

"Liquid Fertilizers, Questions and Answers," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Cir. 394 Rev. Apr. 1953, A. J. Ohlrogge and
G. F. Warren.

"Commercial Fertilizers in Kentucky, 1952, 
Including a Report on Official Fertilizer Sam
ples Analyzed July-Dee., 1952," Agr. Exp. 
Sta., Univ. o f Ky., Lexington, Ky., Bui. 104, 
June 1953.

"Anhydrous Ammonia and Nitrogen Solu
tions," Agr. Ext. Serv., Univ. o f Md., College 
Park, Md., Fact Sheet 68, F. L. Bentz, Jr.

"Lime Program Must Accompany High 
Rates o f Ammonium Nitrate, Anhydrous Am
monia, and Ammonium Sulphate on Row 
Crops," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Inf. Sht. 481, Apr. 1953, 
U. S. Jones and C. D. Hoover

"Missouri Fertilizer Tonnage Report, Jan. 1 
to June 30, 1953," Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo.

"Potassium-Bearing Minerals as Soil Treat
ments," Agr. Exp. Sta., Univ. o f Mo., Colum
bia, Mo., Bui. 510, Oct. 1952, E. R. Graham 
and W. A. Albrecht.

",Inspection of Fertilizers Made for the State

Department o f Agriculture and Conservation," 
Agr. Exp. Sta., Univ. o f R. L, Kingston, R. I., 
Ann. Fert. Cir., Jan. 1953, R. W. Gilbert and
C. E. Olney.

"Effect o f Fertilizer Treatments on Yield 
and on Earworm Damage o f Fall-Planted 
Sweet Corn," Agr. Exp. Sta., Texas A & M 
College, College Station, Texas, Prog. Rpt. 
1581, May 9, 1953, H. W. Gausman, G. P. 
Wene, and N. J. Cain.

"Determining Profitable Use o f Fertilizer," 
USDA, Wash., D. C., F. M. 105, June 1953,
D. B. Ibach and S. W. Mendum.

"Economic Analysis o f Alfalfa Yield Re
sponse to Phosphate Fertilizer at Three Loca
tions in the West," USDA, Wash., D. C., 
F. M. 104, June 1953, J. L. Pascal.

Soils
"Sweet Corn Production on the Sandy Soils 

o f the Florida Lower East Coast," Agr. Exp. 
Sta., Univ. o f Florida, Gainesville, Fla., Bui. 
520, July 1953, W. A. Hills, N. C. Hayslip, 
J. F. Darby, and W. T. Forsee, Jr.

"Cover Crops, Green Manures, and Mulches 
in Management and Conservation o f the Soil," 
Agr. Ext. Serv., Univ. o f Hawaii, Honolulu, 
Hawaii, Cir. 337, Aug. 1953, Z. C. Foster.

"Evaluating Salt Content o f Irrigation Water 
and Plant Tolerance," Agr. Ext. Serv., Univ. 
o f Hawaii, Honolulu, Hawaii, Cir. 338, Aug. 
1953, Z. C. Foster.

"Soil Associations o f Pawnee County, Okla
homa," Agr. Exp. Sta., Okla. A 6r M Col
lege, Stillwater, Okla., Misc. Pub. MP-28, 
Dec. 1952, H. M. Galloway, H. F. Murphy, 
and F. Gray.

"The Soils o f the Island of Vieques," Agr. 
Exp. Sta., Univ. o f Puerto Rico, Rio Piedras, 
Puerto Rico, Bui. 108, March 1953, M. A. 
Lugo-Lopez, J. A. Bonnett, and J. Garcia.

"Moisture Relationships o f Puerto Rican 
Soils," Agr. Exp. Sta., Univ. o f Puerto Rico, 
Rio Piedras, Puerto Rico, Tech. Paper 9, Jan. 
1953, M. A. Lugo-Lopez.

"Some Characteristics o f the Pullman Soils 
on the Amarillo Experiment Station," Agr. 
Exp. Sta., Texas A & M College, College 
Station, Texas, Misc. Pub. 97, June 1953, J. R.

3 7
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Coover, C. E. Van Doren, and C. J. Whitfield.
"Development o f Vegetation on Century- 

Old Iron-Ore Spoil Banks," Agr. Exp. Sta., 
W. Va. Univ., Morgantown, W. Va., Bui. 360, 
June 1953, E. H. Tryon and R. Markjts.

"1954 Agricultural Conservation Program 
National Bulletin,"' USDA, Wash., D. C., 
ACP-1954, Aug. 1953.

Crops

"Arkjwin, A Disease-Resistant Oat and Com
parisons o f Small Grains as Winter Forage," 
Agr. Exp. Sta., Univ. o f Ar\., Fayetteville, 
Ark.., Bui. 533, Apr. 1953, H. R. Rosen, W. J. 
Wiser, and J. O. York.

"Factors Affecting Winter Injury to Peach 
Trees," Agr. Exp. Sta., Univ. o f Ark., Fayette
ville, Ark., Bui. 536, June 1953, J. R. Cooper.

"Sweet Potato Production and Handling in 
California," Agr. Exp. Sta., Univ. o f Calif., 
Davis, Calif., Cir. 431, June 1953, P. A. 
Minges and L. L. Morris.

"Red Clover Seed Production," Agr. Exp. 
Sta., Univ. o f Calif., Davis, Calif., Cir. 432, 
July 1953, L. G. Jones, V. P. Osterli, P. R. 
Bunnelle, and A. D. Reed.

"Progress Report for the Years 1947 to 1951, 
Experimental Station, Kentville, N. S.," Dept, 
o f Agr., Dominion Exp. Farms, Kentville, 
N. S., Canada, July 1953.

"Pastures for the Coastal Plain o f Georgia," 
Agr. Exp. Sta., Univ. o f Ga., Experiment, Ga., 
Bui. 27, June 1942, Rev. June 1952, J. L. 
Stephens.

"Growing Carrot Seed in Idaho," Univ. o f 
Idaho, Agr. Exp. Sta., Moscow, Idaho, Bui. 
294, Apr. 1953, D. F. Franklin.

"Strawberries for Home and Market," Agr. 
Ext. Serv., Purdue Univ., Lafayette, Ind., Ext. 
Leaf. 353, 1953, W. B. Ward and R. L. 
Klackle.

"Gladiolus for the Amateur," Agr. Ext. 
Serv., Purdue Univ., Lafayette, Ind., Ext. Bui. 
381, 1953, C. E. Hoxsie.

"Louisiana Okra," Agr. Ext. Serv., La. 
State Univ., Baton Rouge, La., Ext. Pub. 1141, 
Apr. 1953, W. R. Wilson, J. A. Cox, and J. 
Montelaro.

"Chemical Composition o f Grasses and Leg
umes in Maine," Agr. Exp. Sta., Univ. o f Me., 
Orono, Me., Bui. 513, May 1953, B. E. Plum
mer, Jr.

"Extension Work and People, 1952," Agr. 
Ext. Serv., Univ. o f Md., College Park, Md., 
38th Annual Report.

"Helpful Guides for the Home Gardener," 
Ext. Serv., Univ. o f Md., College Park, Md., 
Misc. Pub. 140, May 1953, A. A. Duncan.

"Sweet Corn Field Trials o f 1952," Agr. 
Exp. Sta., Univ. o f Md., College Park, Md., 
Misc. Pub. 156, Feb. 1953, R. G. Rothgeb.

"The Performance o f Hybrid Corn in 1952," 
Agr. Exp. Sta., Univ. o f Md., College Park, 
Md., Misc. Pub. 157, Feb. 1953, R. G. Roth- 
geb.

"Pasture Renovation," Agr. Ext. Serv., Univ.

of Md., College Park, Md., Fact Sheet 72, July 
1953, S. P. Stabler and T. S. Ronningen.

"In Missouri It’s Balanced Farming for Bet
ter Living, Annual Report, 1952," Agr. Ext. 
Serv., Univ. o f Mo., Columbia, Mo., Cir. 640, 
May 1953.

"Microbiology Studies o f Stubble Mulching," 
Agr. Exp. Sta., Univ. o f Neb., Lincoln, Neb., 
Bui. 417, March 1953, T. M. McCalla.

"Nebraska Varietal Tests o f Fall-Sown Small 
Grains, 1953," Agr. Exp. Sta., Univ. o f Neb., 
Lincoln, Neb., Outstate Test. Cir. 29, Aug. 
1953, A. F. Dreier, V. A. Johnson, and P. L. 
Ehlers.

"Virginia Pine, Reproduction, Growth and 
Management on the Hill Demonstration For
est, Durham County, N. C.," Agr. Exp. Sta., 
N. C. State College, Raleigh, N. C., Tech. Bui. 
100, July 1953, G. K. Slocum and W. D. 
Miller.

"Raising Beef Cattle," Agr. Ext. Serv., 
N. C. State College, Raleigh, N. C., Ext. Cir. 
268, Aug. 1953, A. V. Allen, J. S. Buchanan, 
and C. D. Grinnels.

"Carolina Lawns,” Agr. Ext. Serv., N. C. 
State College, Raleigh, N. C., Ext. Cir. 292, 
June 1953, J. Harris and D. S. Chamblee.

"Rotation and Tillage Investigations at the 
Dickinson Experiment Station, Dickinson, 
North Dakota," Agr. Exp. Sta., N. D. Agr. 
College, Fargo, N. D., Bui. 383, May 1953, 
T. J. Conlon, R. J. Douglas, and L. Moomaw.

"Hybrid Corn Field Trials," Agr. Exp. Sta., 
N. D. Agr. College, Fargo, N. D., Agron. 
Mimeo. Cir. 86A, Jan. 1953.

"Seventy-Second Annual Report o f the Ohio 
Agricultural Experiment Station," Agr. Exp. 
Sta., Wooster, Ohio, Bui. 740, Sept. 1953.

"Fruit Varieties for Ohio," Agr. Exp. Sta.’, 
Wooster, Ohio, Res. Cir. 21, Aug. 1953, C. W. 
Ellenwood, F. S. Howlett, and W. P. Judkins.

"A Summary o f Apple and Peach Variety 
Trials in Oklahoma," Agr. Exp.. Sta., Okla. 
A & M College, Stillwater, Okla., Bui. B-410, 
Sept. 1953, H. A. Hinrichs.

"Chrysanthemums for the Home and Gar
den," Agr. Exp. Sta., Oreg. State College, 
Corvallis, Oreg., Sta. Bui. 534, Apr. 1953,
E. J. Kraus and R. Garren, Jr.

"Re-establishing the Peach Orchard," Agr. 
Exp. Sta., Penna. State College, State College, 
Penna., Prog. Rpt. 106, July 1953, F. N. 
Hewetson.

"Chemical Composition o f Cotton Seed of 
Varieties Grown on the Texas High Plains," 
Agr. Exp. Sta., Texas A & M College, College 
Station, Texas, Prog. Rpt. 1586, June 2, 1953, 
D. L. Jones, A. C. Wamble, and L. L. Ray.

"Weslaco Cantaloupe Variety Trial, Spring 
1953," Agr. Exp. Sta., Texas A & M College, 
College Station, Texas, Prog. Rpt. 1594, July 
27, 1953, G. H. Godfrey, R. T. Correa, and 
W. R. Cowley. 4

"Pickling Cucumber Variety Test in the 
Lower Rio Grande Valley, 1953," Agr. Exp. 
Sta., Texas A & M College, College Station,
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Texas, Prog. Rpt. 1596, Aug. 3, 1953, R. T. 
Correa.

“Small Grain Forage Tests at the Winter 
Garden Station, 1952-53,“ Agr. Exp. Sta., 
Texas A & M College, College Station, Texas, 
Prog. Rpt. 1598, Aug. 8 ,1953, C. S. Hoveland.

“Sesame in Texas,” Agr. Exp. Sta., Texas 
A & M College, College Station, Texas, Misc., 
Pub. 98, August 4, 1953, M. L. Kinman.

“Permanent Hayfields Without Plowing," 
Agr. Exp. Sta., Univ. o f Vt., Burlington, Vt., 
Bui. 572, June 1953, A. R. Midgley and K. E. 
Varney.

“Field Corn Production in the Columbia 
Basin,” Agr. Ext. Serv., State College o f Wash., 
Pullman, Wash., Ext. Bui. 481, Sept. 1953,
C. E. Nelson.

"Lawns,” Ext. Serv., State College o f Wash., 
Pullman, Wash., Ext. Bui. 482, Sept. 1953, 
K. J. Morrison, C. B. Harston, H. H. Wolfe,
D. H. Brannon, and M. R. Harris.

“ What’s New in Farm Science,” Agr. Exp.
Sta., Univ. o f Wis., Madison, Wis., Bui. 500, 
Jan. 1953, 69th Annual Report, Part I, 
R. Powers and R. J. Muc\enhirn.

“A H alf Century o f Alfalfa in Wisconsin,” 
Agr. Ext. Serv., Univ. o f Wis., Madison, Wis., 
Bui. 502, May 1953, L . F. Graber.

"The New Era Canning Pea.” Agr. Exp. 
Sta., Univ. o f Wis., Madison, Wis., Bui. 504, 
June 1953, D. J. Haged or n.

“Relation o f Cultural Practices to Winter 
Wheat Production, Southern Great Plains Field 
Station Woodward, Okla.," USDA, Wash.,
D. C., Cir. 917, L. F. Locke and O. R. 
Mathews.

"Growing Dahlias,” USDA, Bur. o f Plant 
Industry, Bcltsville, Md.

"Chrysanthemums for the Home," USDA, 
Bur. o f Plant Industry, Bcltsville, Md., S. L. 
Emsweller, W. D. McClellan, and P. Brierlev.

“1952 Annual Report, Does Research Pay,” 
USDA, Forest Service, Fort Collings. Colo.

“Annual Report o f  the Southwestern Forest 
and Range Experiment Station, Calendar Year
1952,” USDA, Forest Service, Wash., D. C.

Econom ics

"Orange County Valencia Production Cost 
Analysis, 1952, 27th Annual Summary," Agr. 
Ext. Serv., Univ. o f Calif., Berkeley, Calif., 
Mimeo., July 1953.

“Colorado Agricultural Statistics 1951,” 
Colo. Dept, o f Agr., Denver, Colo., Vol. 1, 
No. 3, Jan. 1953.

"Factors in the 1953 Market Situation for 
Connecticut Valley Types o f Cigar Tobacco,” 
Agr. Exp. Sta., Univ. o f Conn., Storrs, Conn., 
I n f . 51, Sept. 1953, A. W. Dewey.

“Increasing Net Returns in Producing To
matoes in Delaware," Agr. Exp. Sta., Univ. 
o f Del., Newark, Del., A. E. Pamphlet 7, June
1953, C. W. Webb and W. E. McDaniel.

“Indiana Crops and Livestock,” Agr. Exp. 
Sta., Purdue Univ., West Lafayette, Ind., No. 
327, Dec. 1952.

“Changes in the Dairy Farming Picture— 
Their Effect on Farmers’ Earnings at Various 
Price Levels," Agr. Exp. Sta., Univ. o f Minn., 
St. Paul, Minn., Sta. Bui. 416, Jan. 1953, W. E. 
McDaniel and G. A. Pond.

"A Quarter Century Record of Production 
and Prices in New Jersey Agriculture,” Agr. 
E x p .. Sta., Rutgers Univ., New Brunswick• 
N. J., A. E. 156, July 1953, J. W. Carncross 
and A. G. Waller.

“Facts and Figures, Annual Potato Sum
mary, Crop o f 1952,” State Dept, o f  Agr., 
Trenton, N. J., Cir. 389, May 1953.

“Costs and Returns on Dry-Land Wheat 
Farms, Wasco County, Oregon, 1951,” Agr. 
Exp. Sta., Oregon State College, Corvallis, 
Ore., Cir. 529, May 1953, G. W. Kuhlman.

"Production Goals for Crop Enterprise Proj
ects in Vocational Agriculture," Agr. Exp. 
Sta., Pa. State College, State College, Pa., 
Bui. 570, July 1953. J. O. McCurdy, N. K. 
Hoover, and H. S. Brunner.

“Production Practices for Irrigated Crops on 
the High Plains,” Agr. Exp. Sta., Texas A & M 
College, College Station, Texas, Bui. 763, 
June 1953, A. C. Magee, C. A. Bonnen, 
W. C. McArthur, and W. F. Hughes.

“Economics o f Mechanical Cotton Stripping 
on Blackjand Farms, 1952,” Agr. Exp. Sta., 
Texas A 6r M College, College Station, Texas, 
Prog. Rpt. 1597, Aug. 1953, R. H. Rogers 
and C. A. Bonnen.

“Dairymen Use Clover To Cut Production 
Costs,” Agr. Exp. Sta., Texas A & M College, 
College Station, Texas, Prog. Rpt. 1593, July 
1953, A. C. Magee.

“Some Recent Trends in the Appalachian 
Apple Industry," Agr. Exp. Sta., VPI, Blacks
burg, Va., Sta. Bui. 462, June 1953, C. N. 
Smith.

“United States Farm Products in Foreign 
Trade," USDA, Wash., D. C., Stat. Bui. 112, 
1953.

“Farming Alternatives for Potato Growers 
on the Eastern Shore, Virginia-Maryland,” 
USDA, Wash., D. C. Agr. Inf. Bui. 102, June 
1953, E. G. Strand.

"Low Production Farms, USDA, Wash.,
D. C., Agr. Inf. Bui. 108, June 1953, J. V. 
McElveen and K. L. Bachman.

"United Kingdom Market for United States 
Agricultural Products,” USDA, Wash., D. C., 
Agr. Inf. Bui. 104, Aug. 1953, D. D. Rafter.

"Commercial Vegetables for Fresh Market— 
Acreage, Production, Value—Revised Esti
mates, 1939-50, by Seasonal Groups and 
States,” USDA, Wash., D. C., Stat. Bui. 126, 
May 1953, I. Holmes, G. D. Harrell, G. B. 
Strong, L. McKeever, and State Statisticians 
under supv. o f R. Royston.

“The American-Egyptian Cotton Situation,” 
USDA, Wash., D. C., Stat. Bui. 130, May 
1953, F. Lowenstein.
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The Importance of Legumes . . .
(From page 1 6 )

the nitrogen for high production in 
pasture forages.

The influence of clover in the mix
ture on the yield of pasture, in terms 
of T D N  obtained by cows from graz
ing, is shown in Table III.

In this experiment an old established 
bluegrass sod and an old established 
orchard grass sod were divided, so that 
half of each could be treated by renova
tion and the other half could be main
tained as a check. Both the renovated 
and unrenovated pastures were grazed 
rotationally. The pastures all received 
the same manurial, lime, and fertilizer 
treatment. The renovation treatment—  
tearing up the sod— was done to open 
up the sod and destroy part of it. 
Legumes were then seeded to increase 
the legume population.

The data in Table III are for the 
second to the fifth years, inclusive, fol
lowing the year of renovation treatment 
(the first year, being only a partial 
grazing season following renovation, 
was excluded). It can be observed 
that each year there was a material in
crease in the production of nutrients by 
the renovated pasture as compared to 
the check pasture. Over the 4-year 
period, the average yearly increase was

48 per cent for the renovated bluegrass 
sod and 44 per cent for the renovated 
orchard grass sod.

While there was a considerable per
centage of legumes in the unrenovated 
sods, the percentage of legumes (largely 
ladino clover) in the renovated pastures 
was in each case higher each year than 
in the unrenovated pastures. It is also 
apparent in both the renovated and the 
unrenovated pastures that as the legume 
content decreased in succeeding years 
so did the yield of T D N  obtained from 
grazing. While the unrenovated pas
tures in this experiment were rather 
high yielding, the introduction of leg
umes very materially boosted the yield 
to the equivalent of from 2.5 to about 
4 tons of alfalfa hay per acre.

I indicated that the inclusion of leg
umes in the pasture mixture not only 
increased the protein content of the 
mixed forage but also the protein con
tent of the grass grown in association 
with the legumes, as well as the total 
yield of protein per acre. This is shown 
in Table IV .

In this experiment, orchard grass and 
tall fescue were each grown alone and 
in combination with ladino clover. 
The first point of importance in these

T a b l e  I I . — C o m p a r a t i v e  E f f e c t s  o f  L a d i n o  C l o v e r  a n d  C o m m e r c i a l  N it r o g e n

o n  P r o d u c t i o n  o f  P a s t u r e  H e r b a g e 1

Crop or crop production *
Dry matter 

yield 
per acre

Protein
content

Protein 
yield 

per acre

Orchard grass with 160 pounds of nitrogen per a cre ..
Orchard grass with ladino clover.......................................
Tall fescue with 160 pounds of nitrogen per acre.........
Tall fescue with ladino clover.............................................

Pounds
7,282
7,981
6,864
7,671

Per cent 
16.0
16.5 
15.2
19.5

Pounds
1,067
1,174
1,066
1,374

1 Unpublished data obtained from the Division of Forage Crops and Diseases, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, U. S. Department of Agriculture.

•Weed free.
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T a b l e  I I I . — A s s o c i a t i o n  B e t w e e n  TD N  Y i e l d  o f  P a s t u r e  a n d  t h e  P e r c e n t a g e
o f  L e g u m e s  1

Basic bluegrass sod Basic orchard grass sod

Renovated2 Unrenovated Renovated2 Unrenovated

Le
gumes

TDN
yield

Le
gumes

TDN
yield

Le
gumes

TDN
yield

Le
gumes

TD N
yield

Per cent 
37 
32 
18 
1 2

Pounds 
per acre 

4 ,414  
4,001 
3 ,995 
3 ,190

Per cent 
2 2  
18 
1 0  

6

Pounds 
per acre 

2,911 
2,951 
2,403 
2,253

Per cent 
37 
24 
17 
13

Pounds 
per acre 

3 ,896  
3,932 
4 ,288  
4,404

Per cent 
2 0 
18 
1 2  
10

Pounds 
per acre 

2 ,927 
3 ,215  
2,682 
2,633

25 3,899 1 2 2,629 23 4,130 15 2,864

48 44

Year
following

renovation

Second. 
Third. . 
Fourth. 
F ifth . .

Average.

Average yearly 
increase by 
renovated 
pastures (%)

1 Data taken in part from U. S. Dept. Agr., Bur. Dairy Indus. BDI-Inf-97, issued in 19S0.
2 Renovation treatment consisted of tearing up the old sod by disking in the fall and spring, and spring 

seeding 8 pounds of alfalfa, 3 pounds of red clover, and 1 pound of ladino clover per acre. Renovated and 
check pastures each received 10 tons of manure, 1 ton of limestone, and 500 pounds of 0-14-14 fertilizer 
at the time of renovation.

data is that, while the yield of ladino 
clover was lower when it was grown 
in association with either of the grasses 
than when it was grown by itself, 
ladino clover grown in association with 
the grasses caused a very marked in

crease in the yield of the grasses as 
compared to that obtained when the 
grasses were grown alone. This re
sulted in a greater total yield of dry 
matter for the grass-clover combina
tions. Secondly, it will be noted that

T a b l e  I Y . — T h e  I n f l u e n c e  o f  L a d i n o  C l o v e r  o n  Y i e l d  a n d  P r o t e i n  C o n t e n t

o f  M i x e d  P a s t u r e  H e r b a g e 1

Crop or crop combination 2
Dry matter 

yield 
per acre

Protein
content

Protein 
yield 

per acre

Pounds Per cent Pounds
Orchard grass alone............................................................... 2 ,392 12.3 231
Ladino clover alone................................................................ 3 ,852 27.0 1,026
Orchard grass and ladino clover (when grown together) 7,981 16.5 1,174
Orchard grass (when grown with ladino clover)........... 6 ,575 14.3 815
Ladino clover (when grown with orchard grass)........... 1,406 27.0 359
Tall fescue alone..................................................................... 2 ,944 1 2 . 0 303
Ladino clover alone............................................................... 3 ,852 27.0 1,026
Tall fescue and ladino clover (when grown together) . . 7,671 19.5 1,374
Tall fescue (when grown with ladino clover)................. 5 ,263 15.8 762
Ladino clover (when grown with tall fescue)................. 2 ,408 27.4 612

1 Unpublished data obtained from the Division of Forage Crops and Diseases, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, V. S- Department of Agriculture,

* Weed free.
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F ig . 3 .  T h is  a lfa lfa -b ro m e  p astu re  p ro v id es an ab u n d an ce o f  h igh ly  n u tritio u s  feed  fo r  th is  herd 
o f  H ere fo rd  s teers . T h e  ex p e rts  te ll  us th a t legum es in  asso c ia tio n  w ith grasses m arked ly  increase 
y ie ld  and  q u a lity  o f  h erb a g e . W hen th e  p ercen tag e  o f  legum es is m ain ta in ed  betw een 2 0  and  4 0

p e r c en t, th e  d anger o f  b lo a t is  n o t very g reat.

while the protein content of the clover 
was about the same, whether grown 
alone or in combination with grasses, 
the protein content of the grasses them
selves was increased considerably when 
grown in association with ladino clover. 
Also, the yield of protein per acre was 
increased in the grass-clover mixtures. 
The use of legumes in these mixtures, 
therefore, increased the protein content 
of the herbage so that it should much 
more adequately provide the total pro
tein needs of grazing animals.

Legumes are known to be consider

ably higher in calcium and slightly 
higher in phosphorus and potassium 
than are grasses. Data to illustrate 
this point with bluegrass and white 
clover are summarized in Table V. 
These data also indicate that when 
bluegrass and white clover are grown 
together, both species have a higher 
calcium, phosphorus, and potassium 
content than bluegrass grown alone.

Legumes in the pasture mixture are 
helpful in maintaining a higher yield 
of forages and a higher protein, cal
cium, and phosphorus content in the

T a b l e  V.— M i n e r a l  C o m p o s i t i o n  o f  B l u e g r a s s  a n d  W h i t e  C l o v e r  G r o w i n g  i n  
A s s o c i a t i o n  a n d  o f  B l u e g r a s s  G r o w i n g  A l o n e  1

Mineral composition

Crop
Calcium Phosphorus Potassium

Bluegrass (when growing with white clover).........
White clover (when growing with bluegrass)........
Bluegrass growing alone..............................................

Per cent 
0 .57  
1.56 

.49

Per cent 
0 .44  

.43 

.37

Per cent 
2 .92 
4.03 
2 .46

1 Adapted from Table I I  of The Place of Legumes in Pasture Production, by E. N. Fergus in Jour. 
Amer. Soc. Agron. 27(5): 367-373. 1935.
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forages throughout the grazing season. 
It has been our experience, both with 
renovated permanent pastures and with 
crop-rotation short-ley pastures, that 
where there is a good population of 
legumes in the mixture there is a more 
even distribution of herbage available 
for grazing .throughout the season. 
This is brought about by the fact that 
the legumes remain more productive 
than the grasses during the hotter, drier 
parts of the summer. Because of this, 
the protein, mineral, and carotene con
tent of the herbage remains somewhat 
higher during the critical time.

Hope for Minimizing the Danger 
of Bloat

It will be noted, particularly from 
Table III, that it was possible to bring 
about a marked increase in yield of 
herbages and thereby high-yielding 
pasture when the pasture contained 
from 20 to 40 per cent of legumes.

When the percentage of legumes is no 
higher than this, the danger of bloat 
apparently is not very great. It is also 
known that alfalfa alone, or alfalfa 
with varying amounts of bromegrass, 
produces high yields. The develop
ment of pasture with legumes in the 
mixture, often results in herbage having 
a very high legume content ana at 
times almost pure legumes. When this 
condition exists, the danger of bloat is 
considerably increased. Under these 
conditions farmers must exercise con
siderably more care in grazing man
agement, and they will have to watch 
their cows more closely. W e hope that 
through research our agronomy and 
soil specialists will work out improved 
ways to develop pastures that will con
tain perhaps up to 50 per cent of leg
umes in the grass-legume mixture and 
that will maintain this desirable plant- 
population relationship over a consider
able period of time.

Sunshine Is Dur Life
{From  page 12)

a modern factory, fust as the skilled 
workmen do their particular jobs along 
the assembly line so are the enzymes 
and other catalysts doing their creative 
work as the raw material moves along. 
Something is added and something is 
taken away. Such elements as nitro
gen, calcium, phosphorus, iron, sul
phur, and others are added as needed 
while excessive amounts of oxygen, hy
drogen, carbon, and others are given 
off. Molecules of one substance are 
turned into molecules of other sub
stances. The energy gathered in the 
green leaves is being added tending to 
make the resulting molecules more 
complex. Thus a plant can make any 
substance for which it has the creative 
power, as determined by its enzyme 
system or the skilled workmen along 
its assembly line. The simple sugar 
that was formed in the leaf becomes 
bark, fibre, root, leaf, flower, starch, 
complex sugar, oil, protein, acid color,

fragrance, some vitamins, and the 
plant’s own antibiotics. What wonders 
a plant can perform if its sugar bowl is 
kept well filled.

Sunshine is our most abundant and 
most essential natural resource. It is 
inexhaustible and it is free for the tak
ing. What a tiny bit of sunshine is 
intercepted by the earth and what a 
small part of that is made use of! Our 
coal mines and oil wells will supply 
energy for heat and power for genera
tions. This energy was trapped by 
plants millions or perhaps billions of 
years ago when man did not exist. We 
need not worry about a lack of heat and 
power but there are no such buried re
serves of food. The production of food 
is a current process. W e eat very little 
food that is a few years old. We de
pend each growing season on the plant’s 
ability to trap and pack the energy 
from the sun, in the form of simple 
sugar from which all our foods are de
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rived. Sunshine is, therefore, our 
bread, butter, meat, fruit, vegetables, 
or anything else that gives us suste
nance.

Just as the gasoline we use in our au
tomobile is the most necessary item to 
keep it running, so is the energy in our 
food the most necessary item in keeping 
us alive. W e do need the different 
elements, the building blocks, to grow 
and maintain our bodies. W e eat dif
ferent foods, some from different areas, 
which provide the needed elements as 
well as some complex organic struc
tures, as the vitamins, which our bodies 
lack the catalysts to synthesize. How
ever, the elements that make up our 
bodies are about us in very large quan
tities as the earth is the storehouse of 
all the materials our bodies are made 
of. There is no apparent shortage of

such materials although they may not 
all be in one place.

Population increases need not be lim
ited by the number of acres under cul
tivation but by the efficiency of leaves 
of plants in locking the energy from 
the sun. Man’s ingenuity to help the 
plants store more of this energy will 
be put to a test. W e will need more 
efficient crops, more and better plant 
foods applied as often as needed, and a 
very dependable system of supplying 
soil moisture. W ith these things un
der control we would hear more about 
such high yields per acre as 1,000 
bushels of potatoes, 200 bushels corn, 
and 10 tons of cherries and less about 
the poorly nourished people of the 
world and their attendant evil, Com
munism.

Baron—Important to Crops
( From page 19)

The close relationship between the in
cidence of boron deficiency and potas
sium concentration indicates that, in 
some manner, these two elements 
jointly affect vital processes in the 
plant. The work of Reed (1 5 ), Mac- 
Vicar and Burris (1 4 ), and Stew
art and Preston (2 1 ) may provide a 
possible explanation. For example, the 
action of low boron concentration ac
companied by high potassium concen
tration in the active plant cells may 
increase the polyphenol oxidase activity 
of the cells, which is not accompanied 
by a corresponding increase in the re
duction process. This results in an 
unbalanced condition in these cells due 
to a disruption of normal cell metab
olism. Death of the cells results. This 
may possibly account for the dark 
brown spots appearing in tissues of 
boron-deficient crops, such as radishes, 
beets, turnips, and cauliflower.

Cowperthwaite also found that in
creasing the concentration of boron in 
the substrate alleviated the symptoms 
of calcium deficiency found in the 
upper leaf blades of plants at the lowest

level of calcium nutrition. In other 
words, boron tended to bring about 
a more efficient utilization of the small 
amount of calcium present in such 
tissues. In this connection Reeve and 
Shive (1 6 ) found that as the calcium- 
content of a nutrient solution was in
creased, more boron was required to 
prevent boron deficiency in the plant. 
More boron could be added to the solu
tion without the development of symp
toms of boron toxicity. From Cowper- 
thwaite’s work there also appeared to 
be an antagonistic effect between boron 
and calcium with respect to the per
meability of roots to ions. High cal
cium concentrations tended to decrease 
this permeability.

Weed (2 5 ) studied the effects of 
different milliequivalent anion propor
tions in nutrient solutions on the boron 
nutrition of the tomato, using deficient, 
adequate, and toxic levels of boron. 
Earlier work by Wadleigh and Shive 
(22 ) and Briggs (10 ) had shown that 
boron deficiency in cotton and nastur
tiums is associated with the accumu
lation of both ammonia nitrogen and
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carbohydrates, with the progressive de
generacy of the protoplasmic proteins. 
Since Beckenback et al (1 )  showed 
that the utilization of carbohydrates is 
intimately connected with the supply 
of nitrates, phosphates, sulfates, and 
potassium, the effect of boron on plant 
metabolism may be connected with 
these ions. At low boron concentra
tions in the substrate, Weed found that 
the severity of boron-deficiency symp
toms was increased at high nitrate con
centrations. This was in part due to 
the fact that plants were usually 
larger with high nitrate concentrations 
and consequently had a greater total 
requirement for boron. Rapid growth 
was associated with increase in the 
activity of the meristematic tissue and 
formation of new cells. Dennis (12) 
in 1948 showed that boron is not 
readily translocated from one portion 
of the plant to another, and must 
be continually supplied in adequate 
amounts to actively growing plant 
tissues to maintain normal growth. 
As early as 1939, Brandenburg (6 ) 
pointed out that absorbed boron was 
mostly fixed in the leaves and that its 
translocation from then on was very 
difficult. He also showed that the 
boron requirement of plants rises in 
proportion to the amount of potassium 
and nitrogen supplied.

Weed also showed that at any given 
nitrate level, boron-deficiency symp
toms were less severe if the phosphate 
concentration was high. In this con
nection, White-Stevens and Wessels 
(2 6 ), working with rutabagas, found 
that when the nitrogen level was low, 
additions of phosphates decreased 
boron deficiency. But when the nitro
gen level was high, phosphates in
creased the boron deficiency. Becken
back (2 )  suggested that phosphate and 
borate ions may function as essential 
juice buffers or in precipitating excess 
cations which form relatively insoluble 
salts with these anions.

At high boron levels (5 ppm. in sub
strate), Weed found that the severity 
of boron toxicity symptoms increased

as the nitrate was increased in the 
nutrient solution and was correlated 
with the boron content of the lower 
blades of the plant tissue. Such tissue 
contained between 210 and 680 ppm. 
boron. There was also correlation 
between the severity of boron-defi
ciency symptoms and the concentration 
of boron in the tissue. Thus if the 
upper blades of the tomato plants con
tained less than 12 ppm. boron, the 
tomatoes showed signs of boron de
ficiency.

Plant root requirements for boron 
have also been studied. Haynes and 
Robbins (1 3 ) showed that the pres
ence of both boron and calcium in the 
entire root environment was necessary 
for the maintenance of completely 
healthy roots. Furthermore, in order 
for root systems to extend into new 
soil zones, these zones must be ade
quately supplied with boron, calcium, 
and moisture.

Further work is in progress at this 
Station on the relationship of boron to 
the organic acids in plants. As stated 
previously, present-day research on 
boron now leans toward fundamental 
studies on the function of the element 
in the plant, and the mechanisms in
volved in its fixation and availability 
in soils. Further work is needed on 
the boron requirements of many crops 
grown on different soil series, and on 
methods, rates and times of applica
tion. For practical agriculture, how
ever, so-called boron-deficiency diseases 
can be overcome at slight cost by the 
use of relatively small amounts of borax.
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She H ad to B e  Sure

A fussy woman in a fussy restaurant 
directed a fussy French waiter thusly: 
“I ’ll have caviar, too. And, waiter, I 
must have imported caviar.”

The waiter merely drooped his little 
black mustache and arched his eye
brows wisely.

“I want you to be sure I have im
ported caviar, instead of the domestic,” 
the lady insisted again, then added: 
“Because I can’t tell the difference.”

U seless

Uncle Mose was an inveterate horse 
trader and something of a wit. Once, 
after swapping a disreputable looking 
nag, he said, “Now, mister, I ’ll he 
honest an’ tell you dat hoss has jes’ two 
faults.”

“What are they?” asked the other.
“Well, ef’n he gits out in the field 

he’s the hardest hoss to ketch you ever 
seed, an’ when you ketches him, he 
ain’t wuth it!”



N ovem ber  1953 47

A Convenient Quick-test
( From  page  26)

Experimental and Discussion
The procedure presented was tested 

for stability and accuracy using a Hel- 
lege-Diller photoelectric colorimeter em
ploying a 610 mu. filter. Amounts of 
KC1 were dissolved in the extracting 
solution, a curve plotted, and four sep
arate analyses for potassium conducted. 
The results obtained are given in Table 
I.

T a b l e  I .— p .p .m . o f  P o t a s s i u m  i n  
S t a n d a b d  S o l u t i o n  C o m p a r e d  W i t h  
A m o u n t s  D e t e r m i n e d  b y  R a p i d  T e s t

p.p.m. of 
K  in 

standard 
solution

Range in p.p.m. of K  in 
solution using metal “slip” 

for volume amounts of 
solid cobaltinitrite

5 .0 4 .5 -  5 .8
15.0 14 .2 -15 .4
25 .0 2 4 .2 -2 6 .2
37 .5 3 6 .7 -3 8 .5
50 .0 4 8 .5 -5 1 .0

The procedure was further tested 
against 11 Coastal Plains soil types 
(Table I I)  taken from both cultivated 
and fallow fields. Results of tests by 
the Olson and Hester methods and the

modified rapid test proposed are com
pared in Table II.

The results obtained indicate that 
satisfactory volume amounts of cobalti- 
nitrite powder may be used for rapid 
potash soil tests. The sodium acetate 
extracting solution gave excellent re
sults when used in the proportion of 
two volumes of soil extract to three vol
umes of isopropyl alcohol. This was 
true even for amounts as little as 30 
pounds per acre of potassium.

For all practical purposes, amounts 
of potassium found in all soil types 
were in satisfactory agreement for the 
three methods employed, with the ex
ception of the heavier Ducker and Red 
Bay soils. These two soils gave high 
quantities of potassium when extracted 
with 25%  N aN Os.
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T a b l e  I I .— P o u n d s  P e r  A c r e  o f  K  F o u n d  b y  D i f f e r e n t  S o i l  T e s t s

Soil types
Olson

method
Hester
method

Modified solid 
cobaltinitrite method 

using “slip” and sodium 
acetate extractant

Arredondo l.f.s............................................... 330 340 350
Portsmouth f.s.l............................................. 317 340 340
Leon f.s............................................................ 245 255 257
Scranton l.f.s.................................................. 135 144 140
Ducker loam ..................................................
Lakeland f.s....................................................

300
210

215
220

200
225

Red Bay s.l.....................................................
Leon f.s. ft 2 .................................................

287
70

220
90

200
95

Lakeland f.s. ft 2 ........................................... 97 90 90
Gainesville l.f.s.............................................. 55 55 55
Lakeland f.s. ft 3 ........................................... 47 40 35
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Man and Nature Jo in  

To Build Soil Tilth

M AN must join forces with nature 
to do the best job of building 

tilth in his fields, says John A. Slipher, 
Extension Agronomist, Ohio State Uni
versity. According to him there are 
two means to give soils “friable and 
fluffed-up physical tone.” Such tone is 
called “tilth, good condition” and other 
terms that farmers use.

The two means are roots of sod 
crops and correct tillage. Slipher says, 
“No less than half the years of the 
cropping cycle in sod will suffice to 
create enough crumb structure.” 

Alfalfa and sweet clover are the best 
soil structure builders. True clovers, 
such as red clover, rank next among 
legumes. Among grasses, tall fescue 
and brome grass are best to create good

tilth. Timothy and orchard grass are 
second.

“Combining a grass with a legume 
effects most change in soil structure,” 
Slipher points out. Grass forms 
soil structure that is harder to break 
down—will take more punishment. 
Legumes, however, will affect struc
ture deeper in soil than grasses will.

O f tillage, the second means, the 
Agronomist says, “It applies an exter
nal force that trips the mechanism of 
tilth.” It causes natural crumbs,
formed by sod crops, to break apart.

Good tilth helps protect investments 
in fertilizers. It regulates soil ven
tilation, film moisture, and root growth. 
When land is in row crops, tilth de
teriorates and must be renewed. Poor 
drainage also damages soil condition.

Hybrid Vegetables

HY B R ID  vegetables may soon be
come a reality on American din

ner tables, a University of Wisconsin 
horticulturist told a session of the Amer
ican Institute of Biological Scientists 
at a recent meeting in Madison. W . H . 
Gabelman reported that production of 
hybrid seed for many of our vegetable 
crops is now possible— which means 
bigger yields and better quality.

Hybrid is a word that has been asso
ciated with tremendous increase in corn 
yield and quality, he said. But hybrid
ization has never been too practical with 
other crops. One of the major diffi
culties was finding an economical way 
to crosspollinate the inbred lines of 
these other crops, he pointed out.

Corn plants are easy to handle in this 
work. Pickers merely go down the 
corn rows and detassel the plants to be

saved for seed. Nearby male plants 
then furnish the only pollen. And the 
seed plants do not fertilize themselves. 
But other crops do not lend themselves 
to this “detasseling” process.

Now, Gabelman reported, we have 
developed some vegetables and flowers 
where the seed parent develops sterile 
pollen. Producers of the hybrid seed 
will not have to go to the very tedious 
work of removing all pollen-carrying 
parts from the seed plants.

He said that sweet corn, onions, 
beets, carrots, and petunia hybrids are 
already being developed from pollen- 
sterile plants. Other plants which 
could be hybridized are rye, celery, 
swiss chard, and many of the flowers.

Some plants, such as beans, tomatoes, 
peppers, peas, lettuce, and wheat may 
never be worked into the hybrid picture.
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These plants are largely self-pollinated. 
Wind or insects do not carry pollen 
from plant to plant. Where plants are 
self-pollinated it doesn’t appear prac
tical to work out the hybrid process.

The key to this latest discovery is 
that pollen sterility can be developed 
in plants. And Gabelman hinted that 
pollen sterility can probably be induced 
in many of the cross-pollinating crops.

He explained that certain strains of a 
plant gradually change genetically by 
natural means. They may even develop 
into different species. Some of these 
new lines, when crossed with some of 
the old lines, develop the sterile con
dition. He pointed out that the exact 
nature of the factor for male sterility 
remains unknown— but the process for 
developing it is now clear.

Build Farm Plan Step by Step

TH E most profitable farm plan is 
built logically, step by step. You 

take the steps in order, but one is as 
important as the other.

Size up your situation first, says 
Leonard Kyle, Farm Economist of the 
University of Illinois. Inventory your 
resources. How good is your soil? 
How heavily can it be cropped ? W hat’s 
your best market? How much labor 
do you have?

Next, plan your crop rotation and 
fertility program. Grow crops that fit 
best and are most profitable. Also, plan 
to keep your soil productive.

Last, plan your livestock program. 
Use livestock, Kyle says, to supply a 
market for resources you can’t use in 
other ways. Roughage, for instance, 
has no good market except as livestock 
feed. Many farms have labor that can’t 
be used profitably except through the 
production of livestock and livestock 
products.

Livestock vary in the amount of 
roughage and labor they need. Pick 
livestock that will make full use of 
plentiful resources and that stretch out 
scarce ones.

Outdoor Manger Replaces . . .
(From  page 21)

severe weather, they chose to bed down 
in the pasture. The other cows, even 
with bedding and under loose housing, 
required more grooming except in 
rainy weather. The cows did not cut 
up the pasture by trampling but they 
became muddy in gateways and lanes 
leading to the barn.

From these tests and others where 
cows have made satisfactory and eco
nomical production on pasture alone 
or with the addition of limited grain 
feeding or with either grass silage or 
hay with grain, it appears sound to 
increase the emphasis on roughage 
feeding programs. Under present gov
ernment support programs, liberal con

centrate feeding is relatively expensive. 
But under modern milk-pricing sys
tems, it becomes more important to 
strive for maximum milk production 
from September to March and the 
economical production from April to 
August largely on roughage. The two 
ideas are really compatible. W ith every 
effort, including heavy fertilizer use 
toward good forage production and 
labor utilization in winter feeding, 
grain feeding can be adjusted to pro
duction. During a mild winter, mod
erate grain feeding is practiced; in 
severe weather more grain is fed and 
more cured forage made available from 
stack or silo. With surplus prices of
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spring, grain feeding is cut sharply as 
the production of grass increases and 
the poorest cows are culled. Surplus 
grass and hay are cut early for feeding 
in dry weather or for the next winter.

The dairyman planning ahead may 
invest more in modern milking ar
rangement to save labor and improve 
quality of milk. This may include 
more paving around the milking barn 
and its approaches or where silage or 
hay is to be fed.

Hay storage sheds and perhaps self
feeding horizontal silos in the pasture 
that later afford livestock protection 
from the cold wind or rain, plus trees, 
may be all the barn needed, in the 
South at least. When I mentioned this 
possibility to the late Dean M. J. Fun- 
chess of Alabama, that outspoken 
agronomic authority said: “Now you 
livestock men are making sense.” We 
learned from the cow that it makes 
cents.

Conditioning Soils . . .
(From  page 24)

its topsoil when a storm dumped 18 
to 20 inches of rain over a small area 
within daylight hours one day in the 
spring of 1952. The owners of land 
like that—and you’ll find them all over 
the Southwest— are concerned with 
holding the soil they have, with get
ting organic matter into it for year-to- 
year use, with maintaining or increas
ing its productiveness. They have no 
way of building 10 inches of topsoil

in 10 or even 20 years.
Another thing that farmers are learn

ing is that soils have limited capacities 
and adaptations for certain crops. In 
many parts of the Southwest, for ex
ample, soils are not naturally rich 
enough or are too susceptible to wind 
erosion to be put or kept in • clean- 
tilled row crops. Some, by their very 
unchangeable nature, are limited and 
adapted only to permanent grass. As

F ig . 4 .  H ere is a  sim p le  d ev ice  used  to  show  a c h a ra c te r is t ic  o f  so ils . Tw o g lass ja r s  a re  filled
w ith w ater and  w ire  b a sk ets  in serted  in to  th e  to p s . W hen so il fro m  a field  w orked to  d eath  with
c le a n -tille d  cro p s is  d rop ped  in to  th e  b a sk e t, i t  seem s to  exp lod e— fa lls  a p a rt and fills  th e  bottom  
o f  th e  ja r  ( l e f t )  l ik e  m ud. I t  is  n o t s ta b le  in  w ater. S o il  ta k e n  fro m  a p astu re  stays in ta c t  when 
i t  is  dropp ed  in to  th e  b a sk e t in  ja r  a t r ig h t. I t  is  in  good phy sica l co n d itio n  and ab so rb s  w ater

w ithout fa llin g  a p a rt and sealin g  over.
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long as we try to grow clean-tilled 
row crops in such soils we are going to 
have trouble. All we can expect to do 
on severely eroded land of this sort 
is to bring the erosion under control 
by establishing a grass cover that can 
be used for grazing. Such land can 
be profitable in grass.

Farmers are learning about other 
characteristics of their soils so that they 
can get the greatest benefit possible 
from their use of chemical products 
like soil conditioners, as well as com

mercial fertilizers. Depth, texture, 
permeability, historical erosion and 
slope are the major soil properties that 
they are finding useful and important 
to understand. When they understand 
these characteristics, they are in a 
better position to get full value from 
the use of soil conditioners and to rec
ognize the limitations of mechanical 
measures such as deep plowing. They 
can then readily see the difference be
tween temporary relief and permament 
cure.

More Ammunition
(From  page 5)

ern equipment and facilities.
Making business decisions for them

selves, adopting wiser and better meth
ods, and advancing toward security are 
the rights and duties of all farm 
families. But county agents have been 
actively engaged in helping farmers to 
reach business decisions. Their role 
as counselors has been advancing fast 
through the years. For some time the 
State extension staffs have been pro
viding county agents with the scientific 
background required to discuss the 
farm management problems they face 
in their daily work.

This is the exact kind of common- 
sense approach that we mean when we 
refer to “extension education.” It’s 
this system which has made our own 
agricultural extension work a model for 
the whole world. Many other coun
tries with rich agricultural science 
storehouses have seldom linked the col
lege with the farm in any direct way. 
The facts of life have been locked up 
tight in the lofty towers of academies. 
The farmers got little of it for their 
small and scattered holdings.

Here our farmers are eager for the 
newest methods and formulas to rid 
them of pests and guide them to suc- 

' cess. The entire educational level of 
the rural people has been raised and, 
along with it, their demand for con
stantly better farming methods has been

hard on the heels of discovery and 
invention.

A research man told me lately that 
he gloried in the potency of production 
here in America, but that this wonder
ful thing has not been an altogether 
unmixed blessing. Each new solution 
and each development have brought 
along with them new problems which 
were not so pronounced before. Larger 
cost outlays follow much of the new 
and marvelous technology farmers use 
widely. More of the gross farm income 
goes right into extra cash expenses to 
keep the wheels all turning right. 
Farms are actually commercial plants 
these days, and every time a day 
laborer is dispensed with by new ma
chine or electric power some other 
perplexity intervenes to make farm 
planning more essential than ever.

Farmers are geared to electricity to 
an extent that any widespread damage 
to power generating or transmitting 
systems would play hob with manifold 
tasks at critical times. This calls for 
large group business organizations to 
keep watch and ward on the new fron
tiers of farm production, alert to sud
den circumstances and conditions 
which the horse-and-wagon days never 
had to face.

Most important of all in surveying 
our research and extension deal we 
come to recognize that much more
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Time Proven LaMotte 
Soil Testing Apparatus
LaM otte Soil Testing Service is the 
direct result of 30 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 available 
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

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with 
instructions.

Illu stra ted  literature w ill  be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Tows on 4, Md.

capital is required these days to own 
and properly run a good-sized family 
farm. But many farmers find them
selves woefully lacking in an under
standing of business principles or man
agerial training. Youth just finding 
out for himself what farm operations 
mean and others who have recently 
taken over a new piece of land are 
especially beset with the jitters in busi
ness adjustments and managerial plans.

Maybe it is partly in this field that 
the proposed expansion of our exten
sion forces has the most promise. The 
local county staff know the real con
ditions in question and are able to 
apply their broad general skill in farm 
management and allied sciences to aid 
the farms where help is most needed. 
In many cases on record, groups of 
neighborhood farmers have assembled 
with the specialists of the county staff to 
discuss the vital problems that seemed 
to be the closest and most pressing for
solution. Right in recent weeks we
have seen fresh pictures of these doings. 
Wheat farmers faced with curtailment 
of marketing quotas have wanted to 
plan for substitute crops, while the
dairy and beef cattle interests have been
in the “snare of the fowler” recently, 
crying hard for a quick way out.

As our agriculture grows more in
tensive and complex and our surplus 
above saleable levels increases in re
sponse to science and practice, we are 
going to need a mighty useful and 
workable research and extension force. 
It will not be able to offer alibis or 
excuses or postponements. No form of 
new mass media of information, either 
plain or colored, will keep the unpre
pared scientist and educator from wear
ing a pretty red face.

Then we will be at another kind of 
extreme indeed. Thirty years ago we 
had so much new science available that 
it went begging for farm takers. Now 
we have a hungry lot of hard-pressed 
farmers looking for short cuts and 
thrift recipes and kill-pest principles. 
Unless we are all lined up and ready 
to go both in the laboratory and in
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the demonstration plot it will be just 
too bad for tax-paid teachers.

At the outset of this rambling piece 
it was said that politics and partisan 
rivalry seldom hamstring the workers 
in these valuable fields. But adherence 
to pet projects and special interest pres
sures is beginning to inject some racket 
into an otherwise peaceful pastoral 
scene. The first announcement of this 
dual emphasis upon research and ex
tension led to some rather sharp criti
cism and some fears that well-estab
lished systems would be torn apart and 
disrupted.

All this “rouse mit ’em” procedure 
has probably not hurt the cause at any 
rate, although it has subjected the new 
proposals to a keen spotlight. I pre
sume discussion and a few wrangles 
on the side are graphic ways to focus 
our undivided attention on the goal 
we seek.

Whether we are running into more 
dilemmas or not, whether we actually 
know the strength of the power within 
us, it is safe to say that united agricul
tural voices call constantly for greater 
net production per man. It’s a tidal 
wave of opinion backed by necessity. 
That is the only direction we want 
to go.

Doubtless it will bring hundreds of 
new problems in its wake. It’s the fate 
of farmers to be forever on the firing 
line. The era of the backwoods rube 
is gone. Farming to exist and survive 
these days must be commercial. But it 
is also social and home-making and 
family-rearing. Some of these last 
elements we can’t spell out alone on 
the same charts that we draft our busi
ness plans upon.

Neither can we find this warmest, 
heartiest value of agriculture locked up 
in a laboratory or written in a bulletin. 
But it’s the real force that gets behind 
the farm picture of today. Science and 
extension that lose sight of this human 
relationship and the love of farm life 
which goes beyond new mechanical 
gadgets need to back up fast and get 
a head start toward the truth.

Left—untreated onion; Right—treated with MH-40

Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40% maleic 
hydrazide and called MH-40.*

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun
dreds of potential uses for MH-40. One 
development was for the inhibition of stor
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops.

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u. s. Pat. no. 2,614,916 
MH-40 is one more example of Naugatuck know
how at work, always striving to introduce new 
and better products to the agricultural field.

UNITED STATES \
p 9  RUBBER COMPANY

Naugatuck Chemical Division. Naugatuck, Conn.
producers of seed protectants, fungi
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy
gon, Aramite, Synklor, MH, Alanap.

Naugatuck nips 
storage growth in bud!
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FREE L O A N  O F  E D U C A T IO N A L  FILM S

T h e A m erican  P o ta sh  In s titu te  will be pleased to  loan  to  ed u catio n al  
o rg an iza tio n s, a g ricu ltu ra l advisory group s, responsible fa rm  associa
tio n s , an d  m em b ers  o f  th e  fertilizer trad e  th e  m o tio n  p ictu res listed  
below . T h is service is free excep t for shipping ch arges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save T h at Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From  Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M  College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

W est: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

R eq u ests should be m ad e well in advance and should include in fo rm a
tio n  as to  group before w hich th e  film is to  be show n, d a te  o f  exhibition  
(a lte rn ativ e  d ates  if  possible), an d  period o f loan .

Request b o o k in g s  from  y o u r n earest d istributor.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

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

Reprints
2 8 - 1 2 * 4 5  B e tte r  C orn  (M id w est) (C ir c u la r )  
F - 3 - 4 0  W hen F e r tiliz in g , C o n sid er P la n t-fo o d  

C o n ten t o l  C rops 
S -5 -4 0  W hat is  th e  M atter w ith  Y o u r S o il?  
Y -5 -4 3  V alu e &  L im ita tio n s  o f  M ethods o f  

D iagnosing  P la n t N u trien t Needs 
A-1 - 4 4  W h at’s in  T h a t F e r tiliz e r  B a g ?  
Q Q -1 2 -4 4  L e a f  A nalysis——A G u ide to  B e tte r  

C rops
P -3 -4 5  B a la n ce d  F e r ti l ity  in  th e  O rch ard  
Z -5 -4 5  A lfa lfa ——T h e  A risto cra t
0 0 - 8 - 4 5  P o ta sh  F e r tiliz e rs  A re N eeded on 

M any M idw estern Farm s
Z Z -1 1 -4 5  F irs t  T h in g s F ir s t  in  S o il  F e r tility  
T -4 -4 6  P o ta sh  Losses on  th e  D airy  Farm  
Y -5 -4 6  L ea rn  H unger S ig n s o f  Crops
1 -2 -4 7  F e r ti l is e rs  and  H um an H ealth  
T -4 -4 7  F e r ti l iz e r  P ra c tic e s  fo r  P ro fita b le

T o b a cc o
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 rops
T T -1 1 -4 7  How D ifferen t P la n t  N u trien ts In 

flu ence P la n t G row th 
V V -1 1 -4 7  A re Y o u  P a stu re  C o n scio u s?  
R -4 -4 8  Needs o f  th e  C orn  Crop 
X -6 -4 8  A pplying F e r tiliz e rs  in  S o lu tio n  
A A -6 -4 8  T h e  C h em ical C om p osition  o f  A gri

c u ltu ra l P o ta sh  S a lts  
GG -1 0 - 4 8  S ta rre d  P la n ts  Show  T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  Use o f  S o il  Sam p lin g  T u b es  
K K -1 0 -4 9  An A pproved S o y b ean  P ro g ram

fo r  N orth C aro lin a  
S S -1 2 -4 9  F e r tilis in g  V eg etab le  Crops 
F - l - 5 0  A S im p lified  F ie ld  T e st fo r  D eter

m in ing  P otassiu m  in  P la n t T issu e 
K -3 -5 0  M eterin g  D ry F e r tiliz e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System * 
V -5 -5 0  P otassiu m  C ures C h erry  C u rl L e a f  
X -5 -5 0  F e rtiliz e rs  H elp M ake H um us 
B B -8 -5 0  T ren d s In S o il  M anagem ent o f  

P ea ch  O rch ard s 
1 1 -1 1 -5 0  T re e  Sym ptom s and L e a f  A nalysis 

D eterm in e P o ta sh  Needs
1 -2 -5 1  S o il T rea tm en t Im p roves Soybeans 
X -8 -5 1  O rch ard  F e r tiliz a tio n  G round and

Fo liag e
B B -1 0 -5 1  H ealthy P la n ts  M ust B e  W ell N our

ished
C C -1 0 -5 1  P ro d u cin g  S m a ll G rain  M ore Effi

c ien tly
E E -1 0 -5 1  R o ta tio n  F e r tilis a tio n  
G G -1 1 -5 1  F e r ti l is e r  R ecom m en d ation s Based 

on S o il T ests  
1 1 -1 2 -5 1  P a stu re  Im p ro v em en t W ith  1 0 -1 0 -  

1 0  F e r tiliz e r  
J J - 1 2 - 5 1  S o il F e r ti l ity  and P a stu res  
K K -1 2 -5 1  P otassiu m  In A nim al N utrition  
A - l- 5 2  R esearch  P o in ts  th e  W ay to  H igher 

L evels o f  P ea n u t P ro d u ctio n  
D -2 -5 2  B o ro n  fo r  F o ra g e  Crops 
E -2 -5 2  L ad in o  C lo v er— Its  M ineral R e q u ire 

m en ts &  C h em ical C om position  
H -3 -5 2  T h e  R e la tiv e  M erits  o f  In o rg a n ic  &  

O rganie  S o u rces  o f  P la n t N utrients

L -4 -5 2  E ffic ien t Use o f  F e r ti l iz e r  in  the 
S o u th e rn  R egion

0 - 4 - 5 2  T o m a to  P ro d u ctio n  fo r  th e  C anning 
In d u stry

Q -5 -5 2  P o ta ss iu m -n itro g en  B a la n ce  fo r  H igh 
C orn  Y ie ld s 

R -5 -5 2  W hy P la n ts  D iffer in  F e r tiliz e r  Need 
and M in era l C om p osition  

T -8 -5 2  F e r tiliz e rs  Used in  1 9 5 1  by New Y o rk  
T o m a to  G row ers 

V -8 -5 2  Grow ing B e tte r  T u rn ip s  
X - 1 0 -5 2  T h e  M in era l U p take by  th e  Sw eet 

P o ta to
Y -1 0 -5 2  T h e  N u tritio n  o f  M uck C rop s 
C C -1 2 -5 2  T h e  L e a f  A nalysis A p p roach  to  

Crop N u trition  
D D -1 2 -5 2  P o ta sh  D eficien cy  o f  R efo rested  

P in e  and S p ru ce  S tan d s In N orthern  
New Y o rk

E E -1 2 -5 2  F lu e-cu red  T o b a cc o  F e r tiliz e rs  o f  
th e  F u tu re .

A - l - 5 3 — P h o sp h a te  and  P o ta sh  E ffec ts  on 
L ad in o  C lov er Sw ards

B - l - 5 3  C o m m ercia l F e r ti l iz e r  Is  a Sound
In v estm en t

C - l - 5 3 — W isco n sin ’s S o il  B a n k  B a la n ces  Are 
R u n n in g  Low  on N itrogen and P otash  

F -2 -5 3 — G rasses and  W eeds— T h e  P otash  
R o b b ers

H -2 -5 3 — T h e  D iag n o stic  A p proach  in  Corn 
F e r ti l iz e r  D em o n stra tio n s  in  M in
nesota

1 -2 -5 3 — S ericea  Is  a Good D rou ght Crop 
J -3 -5 3 ^ —B a la n ced  N u trition  Im p rov es W in 

te r  W h eat R o o t Su rv ival
K -3 -5 3 — K udzu K eep s G row ing D u rin g  

D rou ghts
L -3 -5 3 — T h e  B en e d ic t D em o n stra tio n  Farm  
M -3 -5 3 — S o il T estin g  in  New Je rsey  
N -4 -5 3 — 1C oastal B erm u d a— A T rip le -th re a t 

G rass on th e  C attlem an ’s T eam  
0 - 4 - 5 3 — Som e A spects o f  F e r tiliz e r  Use fo r  

P o ta to  P ro d u ctio n  and  T u b e r Q u ality  
P -4 -5 3 — L ea rn in g  How to  M ake P ro fits  fro m  

Sw eet P o ta to es  
Q -4 -5  3 — T h e  F e r tiliz a tio n  and  C u ltu re  o f  

R o sa  M ultiflova in  N orthern  In d ian a  
R -4 -5 3 — T h e  Sand y S o ils  o f  F lo rid a  Need 

P otash  fo r  P astu res 
S -5 -5 3 — M ore C otton  on L ess Land 
T -5 -5 3 — T re fo i l  Is  D ifferent 
U -5 -5 3 — G rassland  F arm in g  Is  P lan n ed  P ro s 

p erity
V -5 -5 3 — Com m on Sense M anagem ent o f 

S o u th ern  P astu res 
W -6 -5 3 — T h e  D evelopm ent o f  th e  A m erican  

P o tash  Ind u stry  
X -6 -5 3 — P ecan  V orlety  P e r fo rm a n ce  B e fo re  

and A fter  O rch ard  W as Grazed 
Y -6 -5 3 — A lfa lfa  Seed  P ro d u ctio n  In A la

bam a as A ffected  by V ario u s T re a t
m ents
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Two farmers met in Oklahoma last 

month. Said one, “H i, Joe. Pretty 
hot.”

“Yeah,” retorted the other, “I ’d say 
we were about to have a thaw, if 
’tweren’t for one thing.”

“W hat’s that, Joe?”
“They ain’t nothin’ froze.”

A city girl, telling friends about her 
brother-in-law’s farm, said:

“It’s one of those experimental farms 
where the cows have calves without any 
bulls around— they call it artificial in
spiration.”

*  *  *

Tourists are people who travel thou
sands of miles to get a Kodak picture 
of themselves standing by the car.

* *  *

There was a knock on the door of 
the dormitory room.

“May I come in ?” said a male voice. 
“It’s the room I had when I went to 
college here.”

“Yes, sir,” he continued in reverie. 
“Same old room, same old furniture, 
same old view of the campus, same old 
closet.”

He opened the closet door. There 
stood a girl, terrified.

“That’s my sister,” said the occupant 
of the room.

“Yes, sir,” he replied, “same old
story.”

*  *  *

“My wife has been using a flesh-
reducing roller for nearly 2 months.”

“Yes? And can you see any results?”
“Sure— the roller is much thinner.”

*  *  *

She— “Why don’t we get a taxi?”
He— “Darling, you’re beautiful. In 

a taxi no one would see you, but on 
the street car I can show you off to 
everyone.”

*  *  *

Two elderly women who rented a 
summer cottage sight unseen, were dis
mayed by its isolation. After a few 
frightened nights, they paid the old 
man who did odd jobs to sleep in a 
shed near their door every night. The 
next summer they took the place again 
and went to look up the old man. At 
his cottage they found a sign posted: 
“Wood supplied, odd jobs don. Narvus 
wimmen slept with.”

*  * *

Girl, to date, as they pass Drive-In 
Theater: “Oh, let’s go see this picture 
— I missed it last night when I was 
here with Jack.”

# * *

A lady, somewhat embarrassed by 
the unexpected gift of a baby alligator, 
placed it in the bathtub temporarily 
before rushing out to keep an engage
ment. When she returned, she found 
this note from her maid:

“Sorry. Ise quit you-all. I doan want 
to work in a house where they’s a alli
gator. I ’d a-tole you but I didn’t think 
the question would ever come up.”
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BORAX restores lost boron to soil

Yes, Borax does restore lost Boron to 
soils. . .  the Boron that is so essential 
to fine, healthy crops and big yields. 
A lth o u g h  the am o u n t o f  B o ro n  
required is extremely small, its impor
tance is com parable to N itrogen, 
Potash and the other essential plant 
foods. Don’t let a Boron deficiency in 
soil cause crops to dwindle and plants 
to grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade o f Borax, 
to restore the boron—then watch the 
yields o f alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality 1

F e r t i l i z e r  B o r a t e  (equivalent to 
approximately 93% Borax) and F e r 
t il iz e r  B o r a t e -H ig h  G r a d e  {equiva
lent to approximately 121% Borax) 
come in fine mesh for addition to 
mixed fertilizer, or coarse mesh for 
direct application where required. 
This m aterial saves you im portant 
money in cost o f transportation, stor
age and handling, etc., because water 
content is held to approximately 24% 
water (5 mols). County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations. 
Write today for literature!

A O R I C U L T U  R A L  O F F I C E S

• P.O. Box 229 
East Alton, Illinois 

•1st Nat’l Bank Bldg. 
Auburn, Alabama

«MINfMCrV»«»f OP PAJKMfl ”M  W ill I M i *  MCKAOI N O M KH

I  PACIFIC COAST BORAX CO.
D I V I S I O N  O F  B O R A X  C O N S O L I D A T E D .  I I M I T E O

100 PARK AVINUI S IM  lUMBM STS I  IT  * 3 0  SNATTO PLA CI 
NIW YOKK 17, N.V. CHICAGO 1 A, ILLINOIS LOS AMOS U S S, CAUf.
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POTASH PRODUCTION IN AMERICA
*rfy<xc<A? 'M/Hat? 'M/fett? Wfoie? and TV/ly?
How is potash produced? 
What is potash? 
When did America start production? 
Where in this country is it produced? 
W hy is potash essential to plants?

All of these questions are answered in a motion picture
(16 mm., sound, color, running time 25 minutes, on 800-ft.
reel) produced in response to many and continued requests 
for an up-to-date educational film on this subject.

The film is available on loan to agricultural colleges and experiment sta
tions, county agricultural agents, vocational teachers, responsible farm organi
zations, and members of the fertilizer trade. Requests for bookings should 
be made through the distributors as listed on page 46 of this magazine.

T H E  A M E R IC A N  P O T A S H  IN S T IT U T E
1102 Sixteenth St., N. W. Washington 6, D. C
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Christwnastide with • • .

One Plus or Minus

¥ 1  EIN G  by yourself is all right if you’re not actually “beside yourself.” 
B  And as for being alone, one must beware of becoming lonely. 
This is especially true as we come to the Christmastide.

During the busy years of ordinary family duties and employment 
activities, a guy is often left alone, or even sometimes chooses to be 
alone for sake of variety, to give the family a rest, or for a chance to 
square up some things with himself. Stranded thus for a short time 
he lets the dirty dishes stack up and shirks responsibility for all the 
daily chores which make a house into a home.

Meanwhile as one looks about at 
neighbors and fellow employees it 
seldom occurs to a home-keeping gent 
to consider how very many good peo
ple are actually living singly, off by 
themselves in some small apartment or 
quiet room. If one ever does think 
about it at all, it’s just to wonder how 
they got that way and how they pass 
the time from the closing hour each 
night or during the two-day week end, 
when work stops and rest and repose 
are supposed to take over. How they

manage for decent meals is another 
conjecture.

It’s not until you yourself are obliged 
by fate to join the caravan of “live- 
aloners” and your own household part
ner is permanently gone that the stark 
reality of life in a single cell obtrudes, 
on your daily routine and causes you 
to inquire into the experiences of other 
similar “lorn critters.”

Maybe you dismiss it by saying that 
some old maid or cautious bachelor in 
your circle deserves to face the future

3
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in a hall bedroom. If he or she, you 
think, had taken the plunge into matri
mony in a sensible traditional way sev
eral years ago, all this forlorn selfishness 
could have been transformed into the 
congeniality that is usually associated 
with happy families and group living.

Yet somehow that never quite an
swers your question or resolves your 
dilemma. For despite their woeful 
deprivation from the joys of plural liv
ing, such time-tried and expert single
livers have a little edge on one who is 
suddenly thrust from communion with 
a lifelong associate and cast up rudely 
on the rocky shoals of advancing age. 
It matters little who that associate was 
— wife, mother, sister, or chum. Some
thing vital has been lost and old habits 
broken down. It is up to him to try 
and pick up such synthetic comfort as 
he may find among the littered wreck
age of an old association.

TH ESE apparently well-seasoned 
single ones whose lives have 

neither shared the happiness nor felt 
the lash of sorrow or defeat so inherent 
in family relations are good people to 
seek. They possess certain assurances 
and formulas that a poor plural-liver 
has never had much chance to depend 
upon.

One of them has a roomful of pet 
birds to coax into playfulness and song. 
Another owns a couple of cats in a sec
tion where animal companions are not 
taboo. Here is a person with musical 
or art hobbies and accomplishments, 
and another is devoted to fraternal 
rituals and duties. Others cling to the 
church and its wholesome outlets for 
energy and forgetfulness of self.

But too many of them have no talents, 
no goals, few hopes, little faith or 
fervor, no anchor, nor any children to 
become devoted to as time goes inexor
ably onward. The fortunate ones who 
are blessed with nephews, nieces, or 
young cousins, or who find some needy 
youngsters to aid, always seem to come 
as close to a perfect state of lonely 
bliss as this world ever permits. They 
are able to forget themselves awhile as

they trim dolls, carve toys, or save a bit 
from their wages as a means to brighten 
a juvenile mind and spirit at Christmas 
time.

Some folks naturally find it easier to 
live with themselves than others do. 
Often this talent for privacy or insur
ance against bitter loneliness traces clear 
back to their youth. I have known 
boys and girls who lived in a realm of 
imagery and spent hours amusing them
selves out of trifles— like quiet wood
land bowers or fishing trips, or books 
read on some overlooking hill where 
the vistas below spread themselves (as 
life itself so often does) in sunshine and 
cloud shadows, with the fog rising sud
denly in the distance to reveal the 
sparkling river rolling onward to the 
sea.

TO such accustomed ones the passing 
of the lengthy hours holds less irk

some boredom as they grow older. For 
they began their youth with a serenity 
of spirit which need not always claim 
the joy of human companionship for 
its inward satisfaction.

Take such an unmarried one who in 
subsequent years continues his solitary 
way in the busy world—he never loses 
part of that self-reliance from having 
to depend upon the life and the love 
of another. But for the other type— 
the gregarious family one— it is harder 
for him to return to self-renewal and 
content along the pattern he used to 
follow in the era of adolescent day
dreaming in the bright Elysian fields 
of make-believe. He wishes he might. 
He’d like to realize again the detach
ment of boyhood and the freedom from 
anybody’s ideas or ideals— the dawn 
time of life when one plans vaguely 
and hopes prayerfully for personal suc
cess. The trouble is that the young 
dreamer never knows that sweeter and 
better things are in store for him than 
treasure at the rainbow’s end. He 
never senses that there are heartstrings 
mightier than pursestrings.

Those “first person singulars” have 
become experts at looking after them
selves. Yet the one who has given but
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a passing thought or only a word of 
commendatory appreciation for a 
myriad of personal services in the 
household, seldom escapes a sort of 
panic when he inherits all those un
familiar details himself. He recalls 
how his bride assumed all and sundry 
cares with calm resourcefulness. He 
cannot recall when she was much upset 
by strange tasks— even when those first 
biscuits were tough and tasted bitter. 
And why should he recoil against

routine home chores as long as he has 
no kid rompers to sew or socks to 
darn ?

He thinks perhaps he should wash 
the windows on Saturday, to keep up 
appearances and let in some sunlight 
for a change. He uses soap and hot 
water and does a poor job of rinsing 
and drying. There’s nobody inside to 
tap loudly on the panes and point to 
streaks of cloudy blurs he missed. 
There’s nobody to grumble at either. 
He then tries to dust and re-hang the 
curtains, but they sag and look unevenly 
limp and dreary. He thinks that all 
he requires for cleaning the big woolen 
rugs is a vacuum sweeper run every 
week over all surfaces and edges. But 
one day he lifts the heavy carpeting to 
see twisted lint and many specks of 
dust, and here and there bits of white 
clinging to the textile’s undersides. 
Maybe those are the larvae of that

squatty, bluish bug that just wriggled 
out of the fringe. On his knees now, 
he examines the fabric and finds a few 
small holes the size a tack would make. 
Hastily, he rushes to the drugstore and 
gets some bottles of “larvex” liquid to 
squirt madly on the rugs.

He sloshes some of it on his old 
tuxedo hanging there in the dark 
closet in memory of bridge-club days. 
It has acquired a gaping hole in the 
shoulder half as big as a dime. Per
haps he won’t use the old tux again 
because social ex-pluralites do not 
usually get asked to formal parties—  
but he wants it to sell fairly well some 
day at the handy “not new” clothing 
exchange.

He avoids conversing about menus 
with those smug old-timers at single 
living who boast that they have much 
in common with President Eisenhower 
when it comes to cooking, stewing and 
serving steaks, soups and salads. The 
type of lone-dwellers he likes and has 
much fun talking with are those 
“breakfast only” guys who refuse to 
learn any new or tedious tricks in the 
kitchen.

“All I ever do for myself in the food 
line is in the morning, when I fry some 
eggs and bacon and burn me up a little 
toast and pour boiling water into a cup 
with coffee powder and condensed 
milk,” your chum proclaims. “I buy 
the rest of my eatments ready for busi
ness,” he states.

“Yes, that’s me too,” you reply. “By 
the time I get home nights and put all 
the stuff on the fire and set the table, 
I ’m too confounded tired and mad at 
myself to eat. So it’s me to the lunch 
counter or the neighborhood restau
rant, much as I wish for other days. 
Breakfast is all I can handle myself, 
and sometimes I even skip that.”

Sometimes a desperate deprived 
homemaker will follow some poor ad
vice in his anxiety to make life fuller. 
I had a friend who was told to get hold 
of a new bulletin for the single house
holder. It was written in the home 
economics division of the Department 

( Turn to page 51)



Fig* 1* Som ething i t  missing between the urine spots. Urine contains about equal amounts o f
nitrogen and potash.

Nebuchadnezzar Ate Grass
A i r m a n>u ^ T ir m a n  l> . J-Jear 

Soils Department, Rutgers University, New Brunswick, New Jersey

IN  the Book of Daniel we read: “The 
same hour was the thing (prophecy) 

fulfilled upon Nebuchadnezzar. And 
he was driven from men and did eat 
grass as oxen, and his body was wet 
with the dew of heaven, till his hairs 
were grown like eagles’ feathers and 
his nails like birds’ claws.”

In Nebuchadnezzar’s day, grass prob
ably meant everything that grew natu
rally on grazed land, including many 
varieties of weeds and herbs as well as 
grasses and legumes. Weeds and herbs 
are not to be taken lighdy. Many of 
them have value as sources of com
pounds that have corrective, stimula
tory, and supplementary food values. 
They tend to be high in minerals, par
ticularly in trace elements. The modern

tendency to eliminate all weeds and 
wild vegetation in favor of a limited 
mixture of bromegrass and ladino 
clover, or similar grass-legume mix
tures, leaves much to be desired. It is 
interesting to see how closely cows 
graze on old bluegrass pasture, with 
its great variety. of miscellaneous wild 
grasses, legumes, and weeds, when what 
appears to be much better grazing is 
close at hand. And virtually every cow 
will go out of her way to eat the shrubs 
and weeds along fence rows and to 
reach through the fences themselves in 
search of something that is missing in 
the forage grown especially for her. 
One sometimes finds catde eating the 
soil itself in some special location along 
a fencerow.

6
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Kentucky bluegrass is an especially 
interesting plant in this connection. 
When grown on identical soil with 
other grasses and legumes, it stood at 
the top of the list in content of iron, 
zinc, copper, and cobalt, all important 
elements in animal nutrition. There 
may be very good reason for the prefer
ence cows appear to have for good blue
grass pasture.

Nebuchadnezzar had been badly 
pampered, living on fancy foods de
signed especially to tempt his palate. It 
was not until he got away from the 
palace and out in the open field, where 
he had access to the products of Nature 
undefiled, well-spiced with dust and 
dung, that he recovered his strength of 
body and peace of mind.

But we have long since passed the 
point where we can afford to let Nature 
take her own course. Even though the 
natural produce may have excellent 
quality, it lacks quantity. And it leaves 
much to be desired in the way of 
month-to-month distribution of both 
quantity and quality. So our primary 
motive becomes one of directing Nature 
to our own ends. Since man is a prod
uct of Nature and has a brain, that 
brain should be made to function in 
behalf of the livestock that are under 
his care.

The yearly forage-producing poten
tiality of one acre of good land in 
northeastern United States is of the 
order of five tons dry matter contain
ing about 15 per cent protein. If it pro
duces less than this quantity of good 
feed, the soil is too wet or too droughty, 
it has not been limed and fertilized, 
or the forage crops have been poorly 
chosen or overgrazed.

T o obtain any such quantity of high 
quality feed from one acre of an 
old permanent pasture requires that 
something quite drastic be done. An 
unlimed and unfertilized pasture sel
dom produces more than one ton dry 
weight of forage a season. It needs 
help if it is to yield more than this. A 
lot can be accomplished merely by ap
plying pulverized limestone and com

plete fertilizer to the permanent grass 
sod, coupling this with controlled, rota
tional grazing. Yet, even so, a well- 
limed and well-fertilized bluegrass-white 
clover permanent pasture seldom yields 
more than two tons dry weight of grass 
and clover an acre, which is only 40 per 
cent of the forage-producing capacity 
of good soil. If the lay of the land and 
the nature of the soil permit, there is 
nothing that quite takes the place of 
working the soil up thoroughly, mixing 
limestone and fertilizer deeply into it, 
and seeding the field down to a good, 
improved mixture of grasses and leg
umes. It is only on this basis that the 
5-ton an acre potentiality in forage pro
duction can be realized, and this only 
for hay or silage. Pasture potentialities 
are of the order of 3 !/2 tons dry matter.

Problems Involved
But reseeding rolling land has long 

presented a very serious problem. T o 
plow the land, prepare it, apply the nec
essary soil amendments, sow the seed, 
and get a ground cover quickly enough 
to avoid losing a large part of the top- 
soil to the creek that lies at the bottom 
of the slope is no simple matter. An 
answer to this problem has been found 
in the use of chemicals to kill the old 
sod. The dead sod is then left largely 
as a mulch on top the soil, after the 
relatively simple task of discing the 
land or using a tool-bar cultivator in 
preparation for seeding has been done. 
The preferred method of seeding is in 
bands, with fertilizer beneath, and use 
of a cultipacker afterward. ,

This is the first step toward quantity 
and quality production of forage, 
whether this forage is to be used for 
soiling, grazing, silage, or hay. Since 
such reseeding is not likely to be re
peated oftener than once in 10 years, it 
is important that the whole program be 
thought through and applied rightly. 
Enough limestone should be applied to 
raise the pH of the soil to 6.5 to as great 
a depth as it can be worked in. In no 
case should this application be less than 
two tons an acre on the heavier rolling
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land.
More fertilizer should be applied 

than one thinks he can afford. A rea
sonable application is 500 pounds of an 
8-16-16 fertilizer an acre, worked in as 
deeply as possible with a disc. Twice 
that quantity of fertilizer will pay good 
dividends where the extra forage can be 
used to advantage. Some of this fer
tilizer should be placed directly beneath 
the seed as an aid in getting the young 
plants off to a quick start. Some of it 
should be worked down several inches 
deep in the soil. This is much better 
than plowing it under.

The seeding mixture merits a great 
deal more study than it has had. The 
normal procedure is to sow timothy, 
brome, or orchard grass and ladino 
clover. W e need a greater variety of 
plants, including several species other 
than grasses and legumes that vary 
greatly in chemical make-up and in the 
nature, distribution, and depth of their 
root systems. Fortunately, Nature 
takes a hand in this and usually puts in 
quite a few extra varieties of plants of 
her own choosing. W e should be able 
to do a better job of choosing than 
Nature can.

Liberal liming, fertilizing, and seed

ing will get the crop under way and 
produce a good yield the first year, with 
the possibility of some improvement the 
second year. But it is just as important 
to apply fertilizer regularly to a forage 
crop as to grain, vegetable, potato, and 
tobacco crops. The only possible as
sistance legumes can render to mixed 
forage is that of taking care of their 
own nitrogen needs, and possibly spill
ing over a little to help the grasses. But 
both the grasses and the legumes must 
be fed. The grasses need nitrogen, in 
addition to the small quantity that may 
be supplied by the associated legume, 
and they are very heavy consumers of 
potash. Generally speaking, grasses 
contain about one per cent more potash 
than the clovers growing alongside 
them. It is for this reason that, unless 
extra potash is applied, the clovers tend 
to disappear from grass-clover mixtures. 
One should think in terms of not less 
than 100 pounds of potash an acre an
nually for mixed grass-legume hay 
crops. Less than this amount of potash 
may suffice for grazed lands.

There is a fundamental difference be
tween the fertility problems on land 
that is grazed and land that is used for 
production of hay and silage. In our

Fie. 2 . High-producing cows go with high-producing pastures.
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tests, a 1,300-pound Holstein cow pro
duced 21 tons of manure a year contain
ing about 200 pounds nitrogen, 63 
pounds p h o s p h o ric  a c id , and 168 
pounds potash. O f this, 75 per cent 
was dung and 25 per cent urine. 
Nearly 80 per cent of the nitrogen, 
phosphoric acid, and potash that went 
into the mouth of cow was returned in 
the form of dung and urine.

W hile a cow is on pasture during the 
summer months, possibly half of her 
manure is dropped in the field. If we 
assume that the pasture is capable of 
supporting the equivalent of one cow 
an acre for a 6-month period, the man
ure of that cow would return over 50 
pounds N , 15 pounds P20 6, and 40 
pounds K 20  to the grazed acre.

This indicates the need to consider 
two points. One is that the heavier the 
dosage of fertilizer to grazed land the 
greater the return of nutrients by way 
of manure to the land for reuse by suc
ceeding growths. The other is that 
need for fertilizer, particularly potash, 
is much greater on land that is to be 
used for hay and silage crops than it is 
on improved grazed land.

A great deal of the grass on pasture 
fields is wasted because animals tramp

a lot of it down, and still more is spoiled 
by dung and urine. That which is dis
tasteful in the green state can be made 
palatable by mowing, thus giving the 
animals a chance to eat it as hay to sup
plement the grass while they are graz
ing. Widespread interest has recently 
been developed in the soiling system in 
which the crop is harvested green and 
brought to the cow. In proportion as 
this can be done, there is greater hope 
of realizing the 10,000 pounds dry 
weight of produce an acre annually, 
which was set as the goal.

Trace elements now constitute one of 
our major problems in legume produc
tion. So many cases of boron, magne
sium, manganese, and molybdenum 
deficiencies have developed that it has 
become necessary to be constandy on 
guard against a lack of one or more of 
these elements. Boron deficiencies are 
widespread and, in such areas, call for 
about 25 pounds borax an acre annu
ally. Magnesium deficiencies are com
mon in coastal plain areas and in those 
where high-calcium limestone has long 
been used. The remedy here is to 
switch to a high-magnesium stone or to 
add magnesium to the fertilizer. Over
liming can lead to difficulties, partic-



10 B e t t e r  C ro ps  W it h  P l a n t  F ood

Fig. 4 . T race elements— in this case molybde
num——are especially im portant fo r legume crops.

ularly with manganese, reducing avail
ability of this element to the point 
where growth of legumes is limited. 
It has been suggested that low man
ganese values tend to increase the tend
ency toward difficulty with contagious 
abortion. In a study of this possibility 
we found great variation in the man
ganese content of mixed hays, but there 
was no very good way of evaluating this 
in terms of Brucellosis. In my opinion, 
this point merits careful study.

Our experience with molybdenum is 
of considerable interest. Liming the 
soil increases the availability of this ele
ment and this may be one reason why 
lime is so essential to some crops. 
Molybdenum deficiency tends to be 
most serious on acid soils and can be 
remedied in part by liming. But in a 
series of tests we obtained significant 
yield increases in four of six alfalfa 
fields from applications of one pound 
sodium molybdate an acre. In one case 
this increase amounted to nearly 28 per 
cent.

So far as the cow is concerned, it 
seems probable that any deficiencies of 
such elements as cobalt, iodine, and 
fluorine can best be remedied by way of

the feed, salt, or water. Such deficien
cies are known to exist and must be 
carefully watched for in order to avoid 
low milk production and lack of capac
ity to reproduce.

We have now arrived at the point 
where forage crop production is looked 
upon as permitting as large an invest
ment in the elements of soil fertility as 
any other crop. This is on the assump
tion, of course, that we are dealing with 
cows that produce 10,000 pounds of 
milk annually. It’s a waste of time and 
money to go to the trouble of growing 
good forage to feed to a poor cow.

The place of grasslands in the general 
crop-rotation program is so well recog
nized that it does not seem necessary to 
give it any very extended attention in 
this discussion. Grasses and clovers 
serve fundamentally different purposes 
in such rotations. Grass roots sew the 
soil to the earth and stop erosion. 
They permeate the soil in mass forma
tion, dry it out, and thus develop ag
gregates. They also make lines of 
weakness, so that when a lump of soil 
is struck by a tillage implement it falls 
to pieces.

Legumes, particularly alfalfa, sweet 
clover, and sericea, are especially useful 
in opening up deep aeration and drain
age channels. They provide deep-down 
organic matter for microbial decomposi
tion and aggregating purposes. Even 
though one may not want to try for a 
perfect stand of one of these deep-rooted 
legumes, he should include seed of it in 
his seeding mixture.

The nitrogen-accumulating powers 
of legumes are of much less importance 
today than they were 50 years ago. 
Legumes have great value as high-yield, 
high-mineral, and high-protein feeds. 
But in proportion as fertility levels are 
raised to meet the needs of 100-bushel 
corn crops, 50-bushel wheat crops, 500- 
bushel potato crops, and 20-ton tomato 
crops, legumes take more nitrogen from 
the soil and less from the air. They 
have a remarkably good effect when 
plowed under because their nitrogen 

( Turn to page 44)



W hite Birch Helps Hestore 
Potash-deficient Forest Soils

^  ®Laurence C. 'lAJallter

Research Forester, Southern Forest Experiment Station, Brewton, Ala.

UE E P sandy soils occur rather ex
tensively in the Adirondack

Mountains of New York State. These 
level “sand plains,” as they are locally 
called, were formed from glacial river 
deposits as lake terraces during the 
late Pleistocene ice age. As the glacier 
receded and the lakes were drained by 
nature, expanses of easily tilled soil 
were uncovered. Virgin spruce, pine, 
and hemlock forests followed in the 
course of history. Then, because of 
the favorable topography of the flat 
lands, farmers broke new ground early 
in the nineteenth century. One hun
dred years of intensive agriculture fol
lowed. During that time little, if any, 
fertilizer was applied or soil-improving 
crops used; and the farm lands, de
pleted of their natural fertility, were 
finally abandoned. “The raising of 
field crops or animals was no longer 
profitable.”

Then, around 1930, foresters decided 
to put these lands back to work. 
Pines, spruces, and other conifers were 
planted on the old fields; and once 
again the prehistoric lake terraces were 
supporting trees. But after a few years 
it became evident that these planta
tions weren’t growing satisfactorily. 
Symptoms of a nutrient deficiency ap
peared.

Professors S. O. Heiberg and D. P. 
White of the College of Forestry at 
Syracuse, N. Y., attributed these mal
formations— slow growth and small

1 From an incidental study to a thesis submitted 
to the faculty of the State University of New York, 
College of Forestry, for the Ph.D. degree. Ac
knowledgment is made to Professors D. P. White 
and S. O. Heiberg for helpful counsel.

chlorotic needles which drop off pre
maturely— to a deficiency of potash in 
the soil. Subsequently, the symptoms 
of low potassium availability were 
noted in native white pines of the re
gion. Dr. E. L. Stone of Cornell has 
also found this potassium deficiency to 
accompany shortages of magnesium in 
sandy soils.

One observation is described here to 
demonstrate the ability of white birch 
( Betula papyrifera) to restore available 
potassium to the surface soil. Because 
of this soil-enriching influence, native 
white pines ( Pinus strobus) appear 
healthy and normal.

In the Charles Lathrop Pack Demon
stration Forest, near Warrensburg in 
the eastern Adirondacks, vigorous 
white birch trees about 40 feet high 
occur rather sparsely in an old field. 
Under these trees are many white pine 
seedlings and saplings. These pines 
thrive under the crowns and on all 
sides of the birches, hut only to the 
crown edge. They manifest none of 
the characteristics of potassium defi
ciency. (See cover illustration.) How
ever, isolated white pines scattered 
throughout the same field but not 
growing*1 under birch crowns exhibito o
symptoms of potash malnutrition.

Chemical analyses of the soil showed 
the amount of exchangeable potassium 
and acid-soluble phosphorus to be 
much greater in the plow horizon 
under the birch-pine groups- than in 
the open. Total nitrogen content is 
just slightly higher under the leaf 
canopies (Figure 1). The pH of soil 
in the plow zone is slightly higher

11
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I 1 Under crowns 

CSN In open

E X C H . T O T A L  ACID
IC N SOLUBLE

ppm •/# P  -  ppm
Fig. 1. Potassium , nitrogen, and phosphorus in 
the plow horizon o f  soils under white b irch  and 

in openings.

under the canopy: 5.3 in contrast to 
5.1. In both sites, pH increases with 
depth to 6.0 in the lower B horizon.

Below the plow horizon, the soils 
do not seem to differ appreciably. 
Samples were taken at several depths 
in soil profiles and from these it was 
learned that, both in the open and 
under birches, a rapid decrease in ex
changeable potassium occurs with in
crease in depth. Only traces of ex
changeable potassium are present in the 
upper B horizon and this concentra

tion is relatively constant to a depth 
of four feet. This emphasizes the 
importance of the surface soil to the 
nutrition of plants— even forest trees 
which often have deep root systems.

The amount of potassium in leaves 
of three white birches and in needles 
of three white pines growing under 
the birches was determined. For com
parison, white pines growing in the 
open were also sampled for analysis. 
The ameliorating effect of white birch 
on white pine nutrition, judging from 
the foliar analyses, is apparent (Table 
I ) .  The birch has the ability to “for
age” for potash in lower horizons and 
return this nutrient to the surface soil 
through decomposition of fallen leaves. 
The element then becomes available to 
understory pines. As might be ex
pected, these pines have about twice as 
much foliar potassium as those grown 
in the open. All open-grown white 
pine needles sampled were well below 
the critical potassium limit (0 .34% ) 
for this species, determined by Profes
sors Heiberg and White.

One important factor remains un
known! What was the condition of 
the site under the birches prior to their 
germination? Did the birches, for in
stance, come in on brush or ash piles?

( Turn to page 49)

T a b l e  I.— L e a f  a n d  S o il  A n a l y s e s  f o r  P o t a s s iu m

Sample Pair

Potassium in foliage 1 Exchangeable potassium

Whit.

Under
birch

crowns

a pine

In open

White
birch

Under
birch

crowns
In

open

No. Per cent Per cent, Per cent ppm ppm
1 .................................... 0 .55 0 .28 0.85 18.5 6 . 2

9 .48 .28 . 58 14 6 4 .7
3 .................................... .43 .26 .63 18.2 3 .8

Average. . .................. 0 .49 0.27 0.69 17.1 4 .9

1 Dry weight basis. August foliage, 19S2.



Fig . 1 . About two inches o f soil were removed from  this plowed field in South Carolina during 
one ra in , m ainly as a result o f raindrop splash. The stone-capped pedestals show that the force 
causing the erosion was applied from  above, as by falling  raindrops, and not from  the side, as by 
flowing surface water. The dead plant roots in the foreground protected the soil immediately 
beneath them  while that between and to the sides was splashed away. L ittle  erosion took place 
in the background where the surface o f the ground was protected by plant cover.

Continuous Plant Cover 
the Key to 

Soil and Water Conservation
B f  J .  J J . S t a llin ',*

Research Specialist, Soil Conservation Service, USDA, Washington, D. C.

T1TATURE performs her marvelous 
ill feat of building soil by means of 
“holding” and “developing” actions. 
These actions are performed simultan
eously by the countless thousands of 
types and species of plants inhabiting 
the earth. The first step in the soil- 
building process is the “holding” ac
tion. For this purpose Nature has de
veloped plants suitable for almost every 
possible combination of soil and cli
matic conditions.

Moss and lichens often start the 
“holding” action. They form a pro

tective covering over the rock surface 
that catches and holds dust. This cover 
also holds the soil in place as it develops 
from the surface downward. As soon 
as the rocky surface has changed suf
ficiently to support higher forms of 
plant life, the mosses and lichens are 
gradually replaced by the next higher 
plant form in the ecological scale. Fur
ther soil improvements in turn are fol
lowed by the invasion of still higher 
forms of plant life until the climax 
species is reached. At all times, how
ever, the ground surface is protected by

13
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a blanket of plant growth best adapted 
to the existing environmental condi
tions.

The second or “developing” step in 
the soil-building process consists of 
changing the rock into soil. This, too, 
is a slow process that requires centuries 
and involves many changes of plant 
cover before the climax phase of vegeta
tion is reached. If at any time this 
plant cover is reduced or removed so 
that it becomes inadequate to protect 
the surface, the soil begins to erode and 
deteriorate. Once this process sets in, 
the succession of plant life which was 
active in building the soil is thrown into 
reverse. As the soil environment be
comes less favorable, the lower forms of 
plant life follow in succession.

This “holding” action was not known 
to exist until Nature’s balance between 
soil-building and soil-destroying forces 
was upset by removal of the native 
plant cover. Even today we do not 
fully understand or appreciate the na
ture, extent, and significance of the tre
mendous forces set in motion by this 
act. Removing the native plant cover 
exposed the bare soil to the full force 
of wind and water. The erosive action 
of these agents stopped the soil-build
ing process and threw the whole proce
dure into reverse. Even now, few peo
ple realize that this “holding” action 
is essential for soil and water conserva
tion and, in turn, soil improvement.

The part played by wind in the soil 
erosion process and methods of its con
trol were presented in other papers (23, 
26).1 Most of the force of falling rain
drops is expended as the rain beats 
against the ground surface. Here, then, 
is where the resistance is needed to re
duce or prevent erosion damage. The 
major role of cover is to provide resist
ance to the vertical force of falling 
raindrops rather than to the horizontal 
force of overland flow (4, 10, 15).

The most productive portion of the 
soil is at the surface. As plant life be
comes established on the rock surface, 
organic residues accumulate on top of

i  Numbers in parenthesis refer to literature cited.

the ground. Their soluble portions are 
leached into the ground by rain or 
snow melt. At first the thin layer of 
soil at the ground surface absorbs these 
substances (particularly the soluble or
ganic portions which produce humus) 
and become dark in color. As further 
plant residues accumulate on the 
ground surface, the soil layer becomes 
thicker and the humus penetrates 
deeper. But humus accumulates faster 
at the surface than at lower depths in 
the soil.

Raindrop Splash M ajor Factor

Water erosion has generally been 
thought of solely as the removal of soil 
by flowing surface water. However, we 
know now that raindrop impact is the 
main cause of erosion on cultivated 
land and without it there would be lit
tle erosion (F ig . 1). The amount of 
damage caused by falling raindrops is 
proportional to the kinetic energy of 
the drop. It has been estimated that 
the kinetic energy of falling rain
drops ranges from 1,000 to 100,000 
times the work capacity of surface run
off (9 , 15).

The erosion process requires energy 
to detach and carry soil from its orig
inal site. The force generated by sur
face flow is determined by its concen
tration and speed of movement down
hill. Flowing water gains energy by 
gaining mass as it concentrates at the 
foot of a slope, or by gaining velocity 
as it flows down a steep slope. Due to 
the nature of its source of energy, sur
face water does not flow evenly over the 
surface of a field and, therefore, could 
not cause so-called sheet erosion— which 
accounts for most of the soil loss from 
cultivated land.

Raindrop impact, however, is distri
buted uniformly over the entire surface 
of a slope. Moreover, it is effective only 
when the bare soil surface is exposed 
to the beating action of raindrops. 
Raindrops detach soil particles and feed 
them into surface flow, which moves 
downhill. This combined flow and im
pact action accounts for 95 to 100 per
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cent of the sediment removed from 
fields (1 5 ).

Plant Cover Intercepts Raindrops

Under field conditions, plant cover 
controls splash erosion (F ig . 2 ) . The ef
fectiveness of plant cover in preventing 
soil splash depends upon the amount 
present when the rain falls. Both the 
density of cover (to act as a shield) and 
the weight or bulk of the cover (to 
absorb the energy of the raindrops) are 
important in protecting the soil.

Effectiveness of cover is proportional 
to the amount present. Weight (in 
pounds per acre) and coverage (per 
cent of ground surface covered) are 
practical measurements of about equal 
value (1 7 ). However, the closest indi
cation of effectiveness is obtained when 
weight is multiplied by coverage to give 
an index of “effectiveness weight.”

The growth forms of different crops 
influence their effectiveness in control
ling splash erosion. Close-growing 
crops of medium height, such as oats, 
wheat, and vetch, have almost identical 
values for the same weight of cover. 
Tall-growing crops, such as sweetclover 
and cotton, provide less protection than 
close-growing crops for the same weight 
of cover in amounts above 1,000 pounds 
per acre (1 7 ). This, no doubt, is due 
to the greater bulk and weight of ma
terial present in taller crops for a given 
amount of surface coverage.

The reason tall, coarse crops do not 
provide as much protection as close- 
growing crops is because of their more 
open canopy and the action of inter
cepted raindrops falling from their 
foliage.

For 90 per cent effectiveness, approxi
mately 2,500 pounds per acre of close- 
growing crops or 4,000 pounds of tall, 
coarse crops are required (1 7 ). Below 
this point, effectiveness declines rapidly 
as the amount of cover is reduced and 
the difference between growth forms 
becomes less important. The midpoints 
appear at about 85 per cent effective
ness, which requires approximately 
2,000 pounds of close-growing crops or

Fig. 2 . P lant cover intercepts falling  raindrops, 
absorbs their kinetic energy, and elim inates their 
damaging im pact action on the ground surface.

about 3,000 pounds per acre of tall, 
coarse crops. At 1,000 pounds per 
acre there is no significant difference 
in the kinds of crops; both are 60 per 
cent effective.

The inclusion of a so-called “cover 
crop” or “soil-depleting” crop in a ro
tation grown on a certain field does not 
of itself mean that the field is or is not 
adequately protected from severe rain
storms. At some period in the life of 
most crops a maximum rate of ero
sion is possible, due to inadequate cover 
whether they are classified as soil-im
proving or soil-depleting. At other pe
riods, the danger from erosion may be 
nil even with some so-called soil-deplet
ing crops because they produce a greater 
bulk of cover at some seasons than 
many crops grown especially for erosion 
control.

Plant cover has a controlling influence 
on splash erosion. When there is suf
ficient canopy to intercept all the drops 
and absorb most or all of the energy 
of the rain before it reaches the soil, 
even the most easily detached soil is 
not disturbed. Splash decreases as the 
amount of cover increases, until vir
tually complete control is provided.
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Fig. 3 . Cotton plants in th is field did not furnish enough cover fo r adequate protection o f 
the soil against the im pact o f falling  raindrops. Land planted continuously to cotton in O kla
homa lost the equivalent o f a ll the crop residues le ft  on the ground and 1 ,8 6 0  pounds per 
acre annually o f the soil's original supply o f organic m atter over a 10-year period. I t  also 
lost an average o f 1 8 .9  tons o f soil per acre annually by erosion.

Soil-Depleting and Soil-Improving 
Crops

Corn, cotton, peanuts, and the other 
so-called soil-depleting crops provide in
adequate plant cover during the critical 
summer period of erosion-producing 
rains (F ig . 3 ). On the other hand, soil- 
improving crops, once established, pro
vide plant cover throughout their entire 
growth period. This lack of adequate 
plant cover and its protective influence 
on the soil on the part of the so-called 
soil-depleting crops, then, is the major 
difference between soil-depleting and 
soil-improving crops. In soil-improv
ing crop systems one or more legumes 
are usually included which add some 
nitrogen to the soil. The main advan
tage of soil-improving crops is more 
continuous and denser cover.

This was illustrated by results from 
the SCS project at Clarinda, Iowa, 
where the addition of 180 pounds of 
nitrogen per acre in 1952 to plots that 
had grown corn continuously for the 
past 20 years eliminated the trouble 
which caused low yields. Since 1932,

corn has been grown continuously on 
one series of plots and in a 3-year rota
tion of corn, oats, and meadow on an
other. The corn in each series received 
the same fertilizer treatment until 1952. 
The fertilizer treatment was the same 
again in 1952 except for the fact that the 
continuous corn plots received 180 
pounds of nitrogen per acre. The 
yields in 1952 were 103.0 bushels per 
acre on the continuous corn plots and
98.4 on the rotation plots (18 ).

The average annual yields of corn in 
bushels per acre by 5-year periods and 
for 1952 for both series of plots are 
given in Table I.

Beginning with the second 5-year pe
riod the yield on the continuous corn 
plots declined from 32.5 bushels per 
acre to 17.8 for the fourth 5-year period. 
During this time the yield on the rota
tion plots increased from 57.0 bushels 
per acre for the second 5-year period to 
83.9 for the fourth. The difference be
tween the yields of these two series of 
plots also became greater with time. It 
was 1.9 bushels per acre for the first
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T a b l e  I .— T h e  A v eb a g e  A n n u a l  Y ie ld  o f  C o r n  I n  B u s h e l s  P e r  A c r e  B y  5 -Y e a r  
P e r io d s  a n d  f o r  1 9 5 2  f o r  C o rn  G r o w n  C o n t in u o u s ly ,  a n d  I n  a  3 - Y e a r  R o t a 
t io n  D u r in g  t h e  P e r io d  19 3 2  t o  1 9 5 1 , I n c l u s iv e ,  a n d  19 5 2

----------------------------------------• —
Average annual yields in bushels per acre

Cropping system 1932-36* 1937-41 1942-46 1947-51 1952

Continuous corn............................. 23 .9 32 .5 23 .9 17.8 103.0
Rotation........................................... 25 .8 57.0 72.0 83.9 98.4

* Includes the drought years 1934 and 1936 when the crop was a failure.

5-year period, 24.5 for the second, 38.1 
for the third, and 66.1 for the fourth.

When land is kept in cultivated row 
crops for any length of time the ten
dency is for yields to decline steadily, 
and in some cases rapidly. As culti
vated row crops in a cropping system 
are replaced by sod crops, yields im
prove. Because of these facts the 
former crops have become known as 
soil-depleting and the latter as soil-im
proving. However, if we consider the 
amount of plant nutrients removed 
from the soil by these two groups of 
crops, we often find that the worst of
fenders in the soil-depleting group ac
tually remove less plant nutrients than 
the soil-improving crops. This is espe
cially true where stalks and other crop 
residues of the soil-depleting crops are 
left in the field.

This point may be illustrated by com
paring the amount of plant nutrients 
removed by hay with the amount re
moved by the grain of the corn and oat 
crops in a 5-year rotation with 3 years 
of hay (1 2 ). The number of pounds

per acre of calcium, phosphorus, nitro
gen, and potassium contained in the 
grain of the corn and oat crops and the 
average pounds per acre of the same 
nutrients removed in hay for the 5- 
year rotation are given in Table II.

Except for nitrogen, the figures pre
sented in Table II do not show corn to 
be soil-depleting in comparison with 
hay. Since the hay crop contained al
falfa, it is presumed that the nitrogen 
removed in the harvested hay was ap
proximately equal to the amount taken 
from the air by the crop. Thus the 
original supply of nitrogen in the soil 
was not changed. However, the nitro
gen removed by the corn crop was a net 
loss to the soil’s supply.

This indicates that the so-called soil- 
depleting crops are really not depleting 
after all. Nor is the term “soil-im
proving” an accurate description of the 
crops in that group. More accurately 
(as will be shown later) the chief dif
ference between these two groups is the 
amount of plant cover they provide and 
its influence on erosion and other de

T a b l e  I I . — A v e ra g e  P o u n d s  P e r  A c r e  o f  P l a n t  N u t r i e n t s  R em o ved  A n n u a l l y  
I n  t h e  G r a i n  o f  C o rn  a n d  O a t  C ro p s a n d  A l f a l f a - B r o m e  H a y  I n  a  5 -Y e a r  
R o t a t i o n  o f  C o rn , O a ts ,  H a y , H a y , H a y  D u r in g  t h e  P e r io d  1947-50

Crop Calcium Phosphorus Nitrogen Potassium

Lbs. Lbs. Lbs. Lbs.

Corn........................................................ 0 .35 9 .46 52.55 1 0 .8 6
Oats........................................................ 2 .0 1 7.36 42.82 8.92
H ay......................................................... 42.90 13.52 109.31 103.43



18 B e t t e r  C r o ps  W i t h  P l a n t  F ood

teriorating effects on the soil.

Soil and Water Losses
It is generally recognized that, under 

most systems of management, land 
cropped to grass and trees does not 
present as serious an erosion problem 
as land devoted to cultivated crops. 
In fact, erosion is practically nonex
istent on land protected by ample plant 
cover, regardless of the kind and nature 
of the cover. Likewise, the loss of 
water as runoff is directly affected by 
the plant cover. As plant cover de
creases or deteriorates, erosion and run
off losses become progressively higher 
(Table I I I ) .

T a b l e  I I I . — A vera g e  S o il  L o s s  P er  
A c re  I n  T o n s  an d  R u n o f f  I n  P e r  
C e n t  o f  R a in f a l l  A n n u a l l y  O v er  a  
1 4 -Y e a r  P erio d  ( 1 6 )

Treatment Soil Runoff

Continuous bluegrass. . . .34 1 2 . 0
Rotation: corn, wheat,

clover.............................. 2 .78 13.8
Continuous wheat........... 10.09 23.3
Continuous corn.............. 19.72 29.4
Fallow................................. 41 .65 30.7

The extent to which any cropping 
system is effective in reducing soil and 
water losses depends largely upon the 
protection of close-growing vegetation 
used and the length of time and 
season of the year it occupies the 
land. Crops that provide protective 
cover during the months of erosion- 
producing rains are especially valuable 
in conserving soil and water.

A crop rotation of cotton, wheat, 
and sweetclover reduced soil loss 74 per 
cent and runoff water 34 per cent an
nually, compared with continuous cot
ton during a 21-year period at Guthrie, 
Oklahoma (7 ) . Both wheat and 
sweetclover greatly reduced erosion, 
but the amount of soil removed from 
the wheat plot was six times as great 
as from the sweetclover. During a 
1.69-inch rain on July 21, 1950 (with

5-, 15-, and 30-minute intensities of 
5.64, 3.84, and 2.30 inches per hour, 
respectively) the continuous cotton 
plot lost 41.6^>er cent of the rainwater 
as runoff and 2.035 tons of soil per 
acre. The cotton plot in the rotation 
lost 39.40 per cent of the rainwater as 
runoff and 1.835 tons of soil per acre. 
The wheat plot lost 47.51 per cent of 
the rainfall as runoff and 0.098 ton of 
soil per acre. The sweetclover plot 
lost no water or soil and a Bermuda 
sod plot lost only 0.47 per cent runoff 
and no soil by erosion.

Land in Nebraska plowed the pre
vious year and planted to corn lost 
almost twice as much water and four 
times as much soil as land that was 
subsurface-tilled and protected with 
wheat residues (8 ) . Combined wheat 
stubble and straw left undisturbed on 
the soil surface reduced runoff loss to 
2.39 of the rain that fell, and soil loss 
to 1 per cent of that on bare land. 
Land planted to oats after corn had 
been harvested, stalks removed, and 
land disked, lost 10.852 tons of soil 
per acre from January 1 to June 30, 
1942. Adjacent plots with cornstalk 
residue and subtilled before planting 
oats lost 0.613 ton of soil. Plots planted 
to corn (after the preceding sweet
clover crop had been turned under) 
lost 12.364 tons of soil from one rain. 
But an adjacent sweetclover plot which 
was subtilled before planting to corn 
lost only 1.152 tons of soil.

Land in Georgia planted continu
ously to cotton lost an average of 24.95 
tons of soil per acre annually during 
the period 1940-47 (5 ) . This rate of 
soil loss was reduced to 15.39 tons by 
using a 2-year rotation consisting of 
corn-crotalaria and cotton-vetch. A 3- 
year rotation of oats-lespedeza, lesped- 
eza, and cotton reduced erosion still 
further to 3.38 tons per acre annually. 
Of the 10.15 tons per acre of soil lost 
during the three years of the rotation, 
7.08 tons were lost during the year 
the land was cropped to cotton. Only 
0.25 ton was lost during the year the 
land was in lespedeza.
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Plots of Houston clay in Mississippi, 
covered with straw at the rate of 2 tons 
per acre immediately after cultivation, 
lost only 0.1 ton of soil per acre from 
July 1 to December 31, 1942 (3 0 ). 
During this period an adjacent plot 
which was cultivated but not covered 
with straw lost 21 tons of soil per acre. 
The straw-covered plot lost 6 per cent 
of the 14.83 inches of rain that fell, 
whereas the unmulched plot lost 44 
per cent.

An annual average of 51 tons of soil 
per acre was lost from Shelby silt loam 
planted continuously to corn (2 0 ) . But 
the rate of soil loss was reduced to an 
average of 9 tons per acre annually (or 
80 per cent) when corn was grown in 
a 3-year rotation of corn, wheat, and 
red clover-timothy. During the same 
period an adjacent plot of bluegrass 
sod lost practically no soil.

The addition of wheat, red clover, 
and timothy to the cropping system pro
vided better plant cover during the 
time they occupied the land. The 
continuous corn plot was practically 
bare, except for a brief period during 
the latter part of the corn-growing 
season. On the other hand, the rota
tion plots were protected by plant 
cover for a longer period of time. Here 
the land was protected by plant cover 
except for the portion of the year 
when corn was grown. Corn was fol
lowed by wheat in October. Timothy 
was either planted in the wheat in the 
fall or the next spring, and red clover 
was planted in the spring. After the

ANNUAL SOIL L O S S -T O N S  PER ACRE

m  »  f> a  A0 0 0 0 0 5

CORN - - ME A 0 0 *  ROTATION

£ o
Fig. 4 . E ffect o f cropping practices on erosion 

o f  Shelby silt loam.

wheat was harvested, the clover and 
timothy continued to furnish good 
cover throughout the remainder of the 
year and all through the third year of 
the rotation until April of the corn 
year, when the ground was plowed for 
corn. The effectiveness of plant cover 
in controlling erosion is illustrated in 
Figure 4.

Losses of Plant Nutrients
W e have seen that there is a close 

and direct relation between plant cover 
and soil erosion. T o provide efficient 
protection from raindrops, the plant 
cover must be dense and continuous.

However, the total amount of soil 
lost tells only part of the story. Soil 
erosion was shown to be a selective 
process (21, 22) since the soil lost from 
the field usually contains higher con

T a b l e  I V . —  A v e ra g e  P o u n d s  o f  P l a n t  N u t r i e n t s  I n  E ro d ed  M a t e r i a l  R em oved  
P e r  A c r e  A n n u a l l y  D u r in g  a  2 - Y e a r  P e r io d  M a y  1, 19 2 6  t o  M a y  1, 1 9 2 8  (1 6 )

Treatment Nitrogen Phosphorus Potassium Magnesium Calcium Sulphur

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.

Continuous bluegrass. 
Rotation: corn, wheat,

0 .60 0 .16 2.67 0 .2 2 1.07

clover.......................... 26.36 6 .2 0 213.86 29.18 86.08 5.97
Continuous wheat. . . . 32.39 9 .42 264.00 42.67 106.23 8 .55
Continuous corn.......... 65.90 18.00 605.30 87.29 220.84 16.66
Fallow............................. 118.13 37.75 1,245.55 171.94 458.51 46.72
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centrations of silt, clay, organic matter, 
and plant nutrients than the soil from 
which it was eroded.

The effect of plant cover on plant 
nutrient losses by erosion is strikingly 
illustrated in Table IV .

The selectivity of the erosion process 
is well illustrated by the results of a 
single storm in Idaho. During this 
storm the surface soil lost 6 per cent 
of its silt, 7 per cent of its clay, 20 
per cent of its organic matter, and 20 
per cent of its nitrogen (6 ) . The sur
face soil contained 3.05 per cent of 
organic matter before the hard rain 
and 2.44 after, whereas the eroded 
material contained 5.35 per cent.

Conserving Soil Organic Matter
Without adequate plant cover to pro

tect the soil against the impact of fall
ing raindrops, the organic matter of 
the soil is quickly removed by the 
erosion process (1 5 ). Without this 
protection it is difficult— if not impos
sible— to maintain, much less to build 
up, the organic matter content of the 
soil.

The importance of plant cover in 
controlling erosion and maintaining 
organic matter is illustrated by studies 
conducted on Shelby silt loam in Mis
souri during the 7-year period 1930 to 
1937 (1 9 ). These studies showed that 
soil and organic matter losses from 
erosion were inversely proportional to 
the amount of plant cover maintained. 
For example, the organic matter con
tent of soil kept in fallow declined 
from 3.76 to 2.49 per cent during this 
period, while that kept in sod increased 
from 3.65 to 3.91 per cent. The 
organic matter content of soil planted 
continuously to corn declined from 3.31 
to 2.64 per cent, whereas that planted 
to a 3-year rotation of corn, wheat, 
and clover declined from 3.52 to 3.42 
per cent.

The treatment which permitted the 
greatest loss of organic matter also 
suffered the greatest soil and humus 
losses (1 9 ). T o illustrate, land kept 
in fallow lost a total of 12 tons of

humus per acre during the 7-year 
period, along with 603 tons of soil. 
Land planted to corn continuously lost
7.4 tons of humus per acre in 371 tons 
of soil. Land planted to a 3-year rota
tion lost 39 tons of soil per acre com
pared with only 1.5 tons for adjacent 
land kept in sod.

It was estimated that 5.2 tons of 
clover hay per acre annually would be 
required to replace the humus lost 
from land kept in corn; 0.6 ton from 
unfertilized land cropped to a 3-year 
rotation; 0.4 ton from fertilized land 
planted to a 3-year rotation; and 9.2 
tons from fallow land.

It was also estimated that if erosion 
were eliminated, the nitrogen content 
of the fallow soil (and presumably the 
organic matter content) could be main
tained by the addition of half a ton of 
clover hay per acre annually (1 ) , de
spite the fact that this amount was 
required to maintain the nitrogen and 
organic matter content on the 3-year 
rotation plots because of erosion losses. 
Based on the assumption that the 
organic matter content of the eroded 
material was the same as that of the 
parent soil, the fallow plot lost 18 times 
as much organic matter by erosion as 
by oxidation (1 9 ). However, during 
1935 and 1937 the eroded material con
tained, on the average, at least 40 per 
cent more organic matter than the 
eroding soil (2 8 ). On the basis of 
these figures it would appear that the 
loss of organic matter by erosion was 
more than 25 times as great as that by 
oxidation.

The addition of 2.5 tons per acre 
annually over a 15-year period as a 
mulch of dried and chopped red clover 
to Shelby loam resulted in a net gain 
of 497 pounds of nitrogen (1 ) . During 
the same period the nitrogen content 
of an adjacent area which received no 
clover declined a total of 115 pounds 
per acre. The soil on both plots was 
spaded in June of each year. After 
spading, the chopped clover was spread 
over the surface of one series of plots 

( Turn to page 40)



General Rules Concerning 
Pla n t Nutrients

B f  M u r  W a lla ce

U niversity o f California, Los Angeles, California

IT  has been said that the best fertilizer 
is a grower’s shadow. The grower 

is indeed of utmost importance, but 
effort alone will never totally replace 
good soil fertility. The two go hand 
in hand, as is implied in the verse:

“Early to bed, early to rise;
W ork l ik e  , and fertilize!”

But this statement does not answer 
when, how much, or what to fertilize, 
or how management practices influence 
fertilizer response. The problems in
volved in the wise and economic use 
of fertilizers would be very much 
simpler if there were a set of guiding 
principles that would apply to all crops 
and to all soils. Unfortunately both 
crops and soils are too variable for much 
standardization in fertilizer practice. A 
set of rules of relatively wide applica
bility can be formulated concerning 
soil fertility and soil management. 
These include:

Rule 1— The production and profit of 
all crops can be increased by better man
agement practices.

Rule 2— Nutrient deficiencies can be 
masked and can be induced by other 
limiting factors, including deficiencies 
and excesses of nutrients.

Rule 3— For most nutrient elements, 
no soil is inexhaustible.

Rule 4— Nitrogen fertilizer is nearly 
always needed regardless of the soil or 
of the crop.

Rule 5— The efficiency of utilization 
of fertilizers is usually low but can be 
increased by better management prac
tices.

The recognition and use of these five

generalizations could lead to more econ
omy and better crop production. Each 
of these rules is discussed below. No 
originality is claimed for them and the 
contributions of many workers have 
been freely referred to.

Rule 1— The production and profit 
of all crops can be increased by better 
management practices. No reservations 
concerning this rule are offered ex
cept possibly for occasions of floods, 
droughts, freezes, or other acts of 
Nature. The average growth made by 
any plant is usually far less than its 
capacity to produce. Yields of 300 
bushels an acre for corn and 1,000 
bushels an acre for potatoes formerly 
were considered impossible, but are 
now within possibility. These are good 
examples of how changes in cultural 
practices can increase yields. It is 
seldom that cultural practices such as 
fertilization, use of better varieties, plant 
spacing, cultivation, use of soil amend
ments, irrigation, and pest and disease 
control cannot be improved.

The optimum plant is a theoretical 
entity since it is unlikely that all con
ditions necessary for plant growth are 
ever at an optimum value and in the 
correct balance at any one time. There 
are at least 27 environmental, including 
nutritional, factors that influence plant 
growth. Assuming each factor to be 
either at an optimum value or not at an 
optimum value and assuming all as in
dependent factors, which they are not, 
the chance probability for the growth of 
any one plant to be maximum is x/ i 27 
or one chance in over 130 million. This 
statement is very much simplified and

21
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Fig. 1. There are at least 27 and probably more 
environmental factors simultaneously influencing 
growth of plants. Most of these factors are inter
related.

the probability is likely much too high. 
It does appear, however, that we are a 
long way from maximum yields and 
that there are plenty of chances for sub
stantial yield increases through better 
management practices. Bradfield has 
estimated by using yields obtained by 
the best growers as 100 per cent that 
the average pasture and hay growers 
produce 25-35 per cent of their poten
tialities, corn growers 50-60 per cent, 
and potato growers 70-80 per cent. No 
one will doubt that even the better 
growers could increase their production.

Fortunately, plants are versatile 
enough that wide ranges of the environ
mental factors that influence growth are 
satisfactory for at least good production. 
The various factors that retard plant 
growth are thought of as limiting 
factors. These are discussed in Rule 2.

Rule 2— Nutrient deficiencies can be 
masked and can be induced by other 
limiting factors, including deficiencies 
and excesses of nutrients. Nutrient de
ficiencies are a very common type of 
limiting factor.

Deficiencies, whether in plants or in 
animals, are possibly the rule rather 
than the exception. The amount of 
growth is governed largely by the most 
limiting of the many factors influencing 
growth. Mother Nature is not neces
sarily interested in efficiency in the pro
duction of plants. The production of 
millions of seeds, pollen grains, or eggs 
results in relatively few plants or ani
mals. Soil oxygen is believed to be 
almost always limiting for best root 
growth. Some plants will rapidly tran
spire themselves to death when water 
becomes limiting. The widespread 
nature of plant disorders means that 
several of them are always operating 
simultaneously. Most of the deficiencies 
present in any one plant, especially 
when slightly deficient, are masked by 
more pronounced deficiencies or by 
other aspects of the environment.

Each of the chemical reactions that 
occur in plants is related directly or 
indirectly to most all of the nutrient 
elements and environmental factors in
fluencing growth. No nutrient element 
can act independently. In addition, a 
change in the relative rate of absorp
tion of one nutrient element results in 
changes in the amount and distribution 
of most of the others. In recent years 
a branch of plant nutrition called nutri- 
ent-element balance has become very 
popular. It is concerned with antago
nism and interrelationships of the vari
ous nutrients. Multiple deficiencies and 
nutrient-element balance have many 
practical considerations, as indicated in 
the following examples:

Excess potassium can induce mag
nesium deficiency, particularly if the 
magnesium status is borderline. The 
reverse has also been observed. Excess 
sodium, an unessential element, can 
help do the same thing. Excess phos
phorus can induce iron deficiency. An 
excess of either iron or manganese can 
induce deficiency of the other. Excess 
nitrate nitrogen can result in diminished 
uptake of phosphorus and sulfur. The 
substitution of ammonium nitrogen for 
nitrate nitrogen can result in increased
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uptake of phosphorus and sulfur. Ex
cess chlorine, another unessential ele
ment, can result in a diminished uptake 
of nitrogen. Excess nitrogen can greatly 
aggravate a copper deficiency in tung 
trees. Tung trees supplied ammonium 
nitrogen need less calcium than when 
supplied nitrate nitrogen. In addition 
to these effects, magnesium-phosphorus, 
potassium-nitrogen, calcium-nitrogen, 
zinc-phosphorus, and calcium-boron in
teractions have been reported. These 
relationships can be illustrated by this 
example. In California there are some 
fruit trees that respond to potassium. 
Potassium applications in some cases 
where potassium need was very much 
indicated, however, have resulted in 
decreased yields. This resulted because 
a borderline magnesium deficiency 
existed and the extra potassium resulted 
in decreased magnesium absorption. 
T he writer is not sure, but it is very 
likely that magnesium application with
out potassium would likewise have re

sulted in lower yields because of mag
nesium suppressing potassium absorp
tion.

Research on limiting factors, includ
ing nutrients, at present is necessarily 
concerned with those that will result in 
relatively large production increases. 
The disorders that result in visible 
symptoms usually receive the most con
sideration. These major problems must 
be solved before the minor factors are 
even apparent. It is likely that partial 
deficiencies and partial toxicities are of 
greater economic importance than the 
visible ones. Even very minor disorders 
are important. Overcoming these may 
increase production only slightly, such 
as one per cent, but this could be of 
tremendous importance. A flat one per 
cent increase in all agricultural produc
tion in the United States would be 
valued at over 200 million dollars. 
Present research methods, however, are 
not sufficiently precise to detect one per 
cent yield increases.

0  10 2 0  3 0  4 0  5 0  6 0  7 0
K PO R TION  O F  C A T I O N S  I N P E R  C E N T

Fig. 2. The critical levels of any nutrient element are not usually constant. An important reason is 
the interaction of that element with other elements. These curves illustrate the possibility that the 
critical potassium level may be shifted either up or down, depending upon the levels of magnesium and 
calcium.
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Fortunately good and profitable pro
duction can be obtained in spite of the 
multiplicity and interaction of limiting 
factors, and this becomes especially true 
as the more important problems are 
solved. An important need in plant 
research is to learn secrets of plant be
havior, the functional aspects of the 
various nutrients, and the true nature 
of the soil. When we learn more of 
how plants behave and why, we shall 
have a much better chance of growing 
what we want.

Because of multiple deficiencies and 
the interrelations among nutrients in 
plant nutrition, the lack of response to 
a given nutrient does not mean that that 
element is not deficient. One can never 
be sure of negative results. For ex
ample, response to nitrogen cannot be 
expected if soil moisture is more limit
ing. The most limiting factor usually 
prevents entirely or retards greatly re

sponse to any less limiting factor. A 
certain large commercial fertilizer com
pany almost insists on growers using a 
mixture of minor elements or none at 
all. The reasoning is perhaps justified 
in that one cannot expect much response 
to zinc if a greater deficiency exists for 
manganese. If several elements are 
applied simultaneously, the chances for 
getting response are considerably in
creased. Even this policy may not be 
safe, since toxic amounts of unused 
elements may easily build up in the 
soil.

Many early experiment station re
searches on fertilizer usage resulted in 
no response to the major fertilizer ele
ments. Applications of 50-100 pounds 
per acre of 4-4-4 or similar low amounts 
gave no responses. Years later on the 
same soils fertilizer applications of 
1,000-2,000 pounds per acre of 10-10-10 

( Turn to page 45)
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The Share of Crop Nutrients 
Th a t Comes from  Fertilizer

JS 9J 4 . C .

New York, N. Y.

RA PID expansion in the use of com
mercial fertilizer during the last 

12 years indicates that today the crops 
being grown in this country receive 
from commercial sources a substantially 
larger part of the total nutrients con
tained in them than was formerly the 
case. The purpose of this article is to 
ascertain how far this trend has ad
vanced.

Unfortunately, the task cannot be 
discharged in an exact manner, mainly 
because it is impossible accurately to 
ascertain how many nutrients are con
tained in the plants pastured off the 
land. It is doubtless possible, however, 
at least to estimate the quantities con
cerned; while for the various nutrients 
contained in harvested crops, certain 
data assembled by the U. S. Depart
ment of Agriculture exist. These data 
cover the year 1947 but have been car
ried forward by the author in a rough 
manner to the fertilizer season of 
1950/51 and been supplemented by 
allowances for the nutrients contained 
in the plants pastured off the land.

The results of these calculations, 
which have been limited to the three 
major plant foods, are presented, to
gether with data for the quantity of 
each plant food that during the season 
of 1950/51 came from commercial fer
tilizer, in Table I.

The tonnage figures in Table I be
come much more meaningful if they 
are placed on a ratio basis. This is 
done in Table II, which expresses 
the quantity of the commercial plant 
food applied to each crop as a per cent 
of the total nitrogen, phosphoric oxide,

or potash contained in the crop con
cerned.

The ratio figures offered in Table II 
show enormous variations. In an at
tempt at explaining them, look first at 
the data for nitrogen. They range 
from as high as 95 or 96 per cent in 
the case of tobacco or of vegetables and 
fruits to as low as 3 per cent regarding 
hay and pasture. The very high fig
ures for vegetables and the related prod
ucts must be principally explained, of 
course, through the fact that these crops 
are nearly always grown on rather 
light soils in the humid sections of the 
country where the organic content has 
long ago been lost through oxidation. 
Furthermore, the crops here under re
view are frequently raised by farmers 
who have little or no livestock and grow 
only limited quantities of leguminous 
crops. Hence vegetables, fruits, and 
tobacco can obtain the nitrogen they 
need, in substance, only if it is applied 
in the form of commercial fertilizer.

The opposite situation prevails in the 
case of small grains as well as of hay 
and pasture. For appreciating the very 
low figures (12 and 3 per cent) listed 
in Table II regarding these crops it 
should mainly be kept in mind that 
wheat, the principal small grain in the 
country, is largely grown on the Great 
Plains where Nature has accumulated 
enormous quantities of organic matter 
in the soil and where the cold winters 
as well as the semi-arid climate of the 
region greatly restrict the oxidation and 
the subsequent leaching of the nitrogen 
contained in these organics. Since the 
semi-arid climate in addition severely
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limits the yields, each crop of wheat 
removes only small quantities of soil 
nitrogen and the supply of this factor 
still is, therefore, so ample that only 
little need exists for commercial nitro
gen. Oats, on the other hand, are 
principally grown in the Corn Belt to
gether with a leguminous crop and they 
receive from this source, as well as from 
manure, nearly all of the nitrogen con
tained in them. The result of these 
and of certain other facts is that for 
small grains as a whole Table II car
ries a ratio figure of only 12 per cent. 
The still lower figure applying to hay 
and pasture is explained through the 
fact that hay crops and pastures fre
quently contain many legumes or are 
not fertilized very intensively.

Finally, for corn and cotton Table II 
lists intermediate ratio figures of 30 
and 62 per cent. In the case of corn the 
figure in question is due, of course, to 
the facts that the extensive growing of 
legumes in the Corn Belt as well as the 
rather liberal use of manure in that 
region always supply to corn much 
nitrogen and that consequently only 
a restricted need exists for the com
mercial product although this need is 
rapidly expanding.

W ith respect to cotton, on the other 
hand, the intermediary figure of 62 
per cent listed in Table II must be prin
cipally explained through the funda
mental differences which exist between 

( Turn to page 49)

T a b l e  I .— P l a n t - F ood C o n t e n t  o f  t h e  V a r io u s  C r o p s  an d  N u t r ie n t s  S u p p l ie d  
a s  C o m m e r c ia l  F e r t il iz e r , S ea so n  o f  1950/51 *

(Continental United States only— in short tons of each plant food)

Nitrogen Phosphoric Oxide Potash

1 2 3 4 5 6
Total Supplied Total Supplied Total Supplied

contained as contained as contained as
in crop fertilizer in crop fertilizer in crop fertilizer

Corn............................ 1 ,400,000 415,000 480,000 455,000 600,000 421,000
Small grains............. 1 , 2 0 0 ,0 0 0 142,000 230,000 430,000 280,000 226,000
Cotton........................ 460,000 285,000 190,000 140,000 375,000 108,000
Vegtables, incl. po

tatoes, and fruits. 2 2 0 ,0 0 0 2 1 2 ,0 0 0 170,000 294,000 250,000 236,000
Tobacco..................... 38,000 36,000 5,000 74,000 58,000 58,000
Hay and pasture. . . 3 ,200,000 10 0 ,0 0 0 825,000 605,000 2,140,000 229,000
Other crops............... 782,000 25,000 2 0 0 ,0 0 0 8 8 ,0 0 0 397,000 60,000

T ota l.................. 7 ,300,000 1,215,000 2 , 10 0 ,0 0 0 2,086,000 4,100,000 1,338,000

*  Source: For developing the figures in col.’s 1, 3, and 5 the author basically used the data published 
in Agricultural Chemicals, issues of Oct. and Nov., 1949, by A. L. Mehring and R. Q. Parks of the 
U. S. Department of Agriculture for the plant food removed from the soil during 1947 in 100 principal 
crops harvested in the Continental United States; these figures, which read 5.2 million tons for nitrogen,
1.8 million tons for phosphoric oxide, and 3.1 million tons for potash, have been roughly carried forward 
by the author to the fertilizer season of 1950/51 and been supplemented by allowances for the plants 
pastured off the land; the results should be considered only approximations; this especially applies to 
the figures listed for vegetables and fruits, hay or pasture, and “other" crops since it was impossible for 
the author to develop these figures in an exact manner.

The aggregates listed in the bottom line of col.’s 2, 4, and 6 for the quantity of each plant food that 
was supplied as commercial fertilizer are, basically, the estimates of the U. S. Department of Agriculture 
as prepared by Walter Scholl and H. M. Wallace and published in the Commercial Fertilizer, issue of 
June, 1952 The author has added, however, 44,000 tons to the figure given for nitrogen in that 
article in order to cover certain quantities not reached in the inquiry of the Department; unfortunately, 
it was impossible to make a similar correction for phosphoric oxide and potash.

The breakdown over crops of the aggregate figures just, discussed represents estimates of the author 
which have been prepared in part with the help of various data published by the Department of 
Agriculture. . .

It  should be noted that no allowances have been made for losses from leaching or erosion, which doubt
less were in part significant.
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p||||« r Q v e r  The big birch tree in the cover illustration seems to be
hovering over the young pines surrounding it like a foster

Picture parent. And, indeed, that is just what it is.
This relationship was discovered when it was noticed that 

pine seedlings and saplings growing under the crown of birch trees in the Adiron
dack Mountains were much bigger and healthier than those growing in the open. 
W hy? Seeking an answer, investigators analyzed soils and the foliage of birch 
and pines in both locations. Much more exchangeable potassium and acid-soluble 
phosphorus were found in the soils under the birch-pine groups than in the open. 
Foliage from pines under the birches contained almost twice as much potassium 
as that from pines grown in the open.

W ith these facts established, the explanation seemed clear. The birch with 
its strong root system “pumps” the potash from the lower soil levels. This 
potash is then made available in upper soil levels through the decomposition of 
birch foliage. Young pines, therefore, grow well and thrive under birch trees.

More detailed information on this experiment .and the significance of the results 
will be found in the article by Laurence C. Walker, “White Birch Helps Restore 
Potash-deficient Forest Soils,” starting on page 11 of this issue.

Year

A 1111 til fir Another year of prosperity is being checked up for American 
agriculture. W hile final net income will not equal that of 
last year, volume of marketings from fewer acres is greater. 
This, despite the severe drought that hit a large part of the 

country, speaks well for the capacity of our farms and farmers to produce.
The Agricultural Marketing Service, U. S. Department of Agriculture, reports 

that farm marketing receipts for the first 11 months of 1953 totaled $28.1 billions, 
4 per cent below the figure for the corresponding period of 1952. Cash receipts 
for livestock and products were down 8 per cent; income from eggs and poultry, 
up 8 per cent. Crop receipts were virtually the same for both 11-month periods.

Although farm income from marketings was down 4 per cent, prices paid by 
farmers for the goods and services they buy were running only 2 per cent below 
a year ago, as of November 15. It should be pointed out that the farmer’s realized 
net income depends upon what he must pay out as well as upon what he 
receives.

Net realized farm income this year is expected to be about $12.5 billions, almost 
exactly what it was in 1950— a good year for agriculture. During 1952, net
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income dropped more than $1 billion from the preceding year as prices receded 
from the Korean W ar peaks reached in 1951.

It is expected that final figures will show the decline this year to be less than 
$1 billion, as prices have leveled off in recent months. Actually, total cash re
ceipts of farmers in November were slightly higher than they were in the same 
month of 1952 and December may show a similar trend.

The December release of the USD A  Crop Reporting Board states that with 
harvest practically completed, this year’s volume of crops is virtually equal to 
the second-largest total produced in 1952, despite the drought. The acreage from 
which crops were harvested was smaller than average, but yields per acre, in the 
aggregate, were record high. Harvest was completed rapidly under favorable 
to ideal conditions, both for small grains and later-maturing crops. W ith few 
exceptions, quality was good to excellent.

Over 359 million acres of the 59 principal crops were planted or grown in 
1953. This was 3.1 million acres more than in 1952 and slightly more than 
average. Contributing to this larger planted acreage of crops was the sizable 
abandoned acreage of winter wheat replanted to sorghums or other spring crops. 
Compared with last year, acreages were smaller for corn, cotton, and hay; but 
larger for most other crops, particularly oats, flax, and sorghums.

Nearly 340% million acres of crops were harvested in 1953. This is 1.4 million 
less than in 1952 and more than 4 million below the 1942-51 average.

The harvested acreage of winter wheat was 4 million less than in 1952. The
1953 crop totaled 878 million bushels, a surprisingly large outturn considering
the unfavorably dry conditions over practically the entire country at seeding time 
in the fall of 1952. The 1953 crop topped the average by 10 per cent or 80 
million bushels, but was a sixth less than the record crop of 1,060 million bushels 
harvested in 1952. This year’s crop was the fourth largest winter wheat crop on 
record.

The harvested acreage of cotton was 1.4 million less than in 1952, but a crop 
of 16,437,000 bales, the fourth largest of record, is estimated for 1953. This 
compares with 15,139,000 bales in 1952 and 15,149,000 in 1951. This is the first 
time production has exceeded 15 million bales in three consecutive years. The
10-year average production is 12,216,000 bales.

The harvested acreage of corn was 0.8 million less than in 1952. The yield 
is the fifth largest of record and 5 per cent larger than average, but 3 per cent 
smaller than last year’s near-record crop.

The harvested acreage of all hay was 0.5 million acres less than in 1952. Hay 
crops produced a large total tonnage in 1953 despite the summer drought and 
more than usual diversion of hay acreage to pasture. The total crop of 105.3 
million tons, which has been exceeded in only three other years, was harvested 
from 73.9 million acres, an area slightly below average. The yield of 1.42 tons 
per acre of all hay is the third highest of record.

Utilization of improved farming practices helped farmers meet the problems 
of readjustment that developed during the year. Mechanization helped with 
labor problems. Improved varieties and better quality seeds along with the in
creased use of fertilizers were big factors in realizing the high acre yields ob
tained in spite of adverse weather conditions. The relatively low cost of fer
tilizers and improved application techniques helped immeasurably in reducing the 
unit cost of production and took some of the pressure off the price-cost squeeze 
the farmers are now facing.
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Season Average Prices Received by Farmers for Specified Commodities *

Crop Year
Av. Aug. 1909- 

July 1914___
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 ......................
194 7 ......................
194 8 .................... .
194 9 .................... .
195 0 .................... .
195 1.................... .
1952 

December.. . ,
1953

February. . . .

September. . .
October.........
November. ...

Sweet
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay * Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck
per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops

Aug.-July . July-June July-JuneOct.-Sept. July-June July-June July-June . . . .

12.4 10. 0 69. 7

00 8 64. 2 88. 4 11. 87 22. 55
20 .2 20. 7 101. 9 109. 0 85. 0 119. 0 10. 29 34. 83
18 .0 20. 0 53. 2 118. 0 84. 0 99. 8 11. 22 34. 17
16 .8 18. 3 131. 6 117. 1 79. 9 103. 6 10. 90 30. 92
9 .5 12. 8 91. 2 108. 1 59. 8 67. 1 11. 06 22, 04
5 .7 8. 2 46. 0 72. 6 32. 0 39. 0 8. 69 8..97
6 .5 10. 5 38. 0 54. 2 31..9 38. 2 6. 20 10 .33

10 .2 13. 0 82. 4 69. 4 52.,2 74. 4 8..09 12.,88
12 .4 21. 3 44. 6 79. 8 81..5 84..8 13..20 33..00
11.1 18. 4 59. 3 70. 3 65.,5 83..2 7.,52 30..54
12 .4 23..6 114. 2 92..9 104. 4 102..5 11..20 33..36

8 .4 20..4 52. 9 78..0 51..8 96..2 8.,74 19..51
8 .6 19..6 55..7 69.,8 48..6 56..2 6 .78 21 .79
9 .1 15..4 69.,7 73,,4 56..8 69..1 7..94 21..17
9 .9 16..0 54. 1 85..4 61..8 68 .2 7 .59 21..73

1 7 .0 26..4 80..8 92..2 75 .1 94 .4 9 .70 47,.65
19 .0 36 .9 117..0 118 .0 91 .7 110 .0 10 .80 45 .61
19 .9 40 .5 131 .0 206 .0 112 .0 136 .0 14 .80 52 .10
2 0 .7 42 .0 150 .0 190 .0 109 .0 141 .0 16 .50 52 .70
2 2 .5 36 .6 143 .0 204 .0 127 .0 150 .0 15 .10 51 .10
3 2 .6 38 .2 124 .0 218 .0 156 .0 191 .0 16 .70 72 .00
3 1 .9 38 .0 162 .0 217 .0 216 .0 229 .0 17 .60 85 .90
3 0 .4 48 .2 155 .0 222 .0 129 .0 200 .0 18 .45 67 .20
2 8 .6 45 .9 128 .0 214 .0 124 .0 188 .0 16 .50 43 .40
40.1 51 .7 91 .7 173 .0 153 .0 200 .0 16 .70 86 .50
3 7 .9 51 .2 163 .0 306 .0 168 .0 211 .0 19 .50 69 .30

31.71 49 .6 199 .0 362 .0 150 .0 212. 0 21. 65 68..50

2 9 .79 46 .2 206 .0 386 .0 148 .0 210 .0 21 .65 65 .30
3 0 .1 9 36 .7 179 .0 384 .0 143 .0 205 .0 20 .85 64 .50
31 .52 165 .0 401 .0 146 .0 210..0 19 .65 63 .60
3 1 .4 5 134 .0 409 .0 146 .0 208..0 18 .85 63 .10
3 1 .73 s i !5 115 .0 413 .0 149 .0 206 .0 17 .95 61 .80
31 .51 51 .0 102..0 398 .0 146 .9 188..0 16..05 61..20
31 .87 51 .2 95..5 402. 0 147. 0 187. 0 15..45 59..00
32 .77 51 .3 91 .4 350 .0 148 .0 186..0 15..85 56..70
33 .09 57 .6 98 .9 264 .0 150 .0 192 .0 16 .15 51 .50
32 .46 52 .6 89 .7 233 .0 134 .0 194 .0 16 .45 52 .40
31.82 42..3 91..6 232. 0 133. 0 200. 0 17. 25 53. 40

Index Numbers (Aug. 1909—July 1914 — 100)
192 7 ......................
192 8 ......................
192 9 ......................
193 0 ......................
193 1......................
193 2 ......................
193 3 ......................
193 4 ......................
1 9 3 5 . . . . . ............
193 6 ......................
193 7 .....................
193 8 ......................
193 9 ......................
194 0 ......................
194 1......................
194 2 ......................
194 3 ......................
194 4 ......................
194 5 ......................
194 6 ......................
194 7 ......................
194 8 ......................
194 9 ......................
195 0 ......................
195 1......................
1952 

December.. . .
1953

January..........
February. . . .
March.............
Aoril...............
M ay................
June................
Ju ly .................
August...........
September.. .
October..........
November.. .

163 207 146 124 132 135 87 154 127
145 200 76 134 131 113 95 152 154
135 183 189 133 124 117 92 137 137
77 128 131 123 93 76 93 98 129
46 82 66 83 50 44 73 40 115
52 105 55 62 50 43 52 46 102
82 130 118 79 81 84 68 57 91

100 213 64 91 127 96 111 146 95
90 184 85 80 102 94 63 135 119

100 236 164 106 163 116 94 148 104
68 204 76 89 81 109 74 87 110
69 196 80 79 76 64 57 97 88
73 154 100 84 88 78 67 94 91
80 160 78 97 96 77 64 96 111

137 264 116 105 117 107 82 211 129
153 369 168 134 143 124 91 202 163
160 405 188 235 174 154 125 231 245
167 420 214 216 170 160 139 234 212
181 366 205 232 198 170 127 227 207
263 382 178 248 212 209 141 319 182
257 380 232 248 336 259 148 381 226
245 482 222 253 201 226 155 298 214
231 459 184 244 193 213 139 192 201
323 517 132 197 238 226 141 384 185
306 512 233 349 262 239 164 307 239

256 496 286 412 234 240 182 304 256

240 462 296 440 231 238 182 290 237
243 367 257 437 223 232 176 286 237
254 237 457 227 238 166 282 248
254 192 466 227 235 159 280 204
256 515 165 470 232 233 151 274 182
254 510 146 453 227 213 138 271 270
257 512 137 458 229 212 130 262 216
264 513 131 399 231 210 134 251 221
267 576 142 301 234 217 136 228 159
262 526 129 265 209 2t9 139 232 175
257 423 131 264 207 226 145 237 186
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Wholesale Prices of Ammoniates**

1010-14..........
192 7 ................
192 8 ................
1 9 2 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 .......... . . .
194 7 .................
194 8 .................
194 9 .................
195 0 ................
195 1.................
1052

Decem ber., 
1953 

Jan u ary . . ,  
February. .  
M arch.
April..........
M ay  .
Ju n e ..........
Ju ly ............
August 
September. 
O ctober.. . ,  
November.

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 .................
194 7 .................
194 8 .................
194 9 .................
195 0 .................
195 1.................
1952 

D ecem ber.,
1953 

Jan u ary . . .  
February. .
M arch.........
April...........,
M ay  .
Ju n e ............,
Ju ly ............
August 
Septem ber. 
O ctob er..., 
November.

Nitrate 
of soda 
bulk per 
unit N 

.68 

.01 

.67 

.57 

.47 

.34 

.87 

.52 

.52 

.47 

.53 

.63 

.69  

.69 

.69 

.69 

.74 

.75 

.75  

.75 

.97 

.50 

.86 

.15 

.00 

.16

$2 .
3 .
2 .
2 .
2 .
2 .
1 .
1 .
1 .
1 .
1.
1 .
1 .
1.
1.
1.
1.
1.
1 .
1 .
1.
2 .
2 .
3 .
3 .
3 .

Sulphate 
of ammonia 

bulk per 
unit N 
$2 .85  

2 .2 6  
2 .3 0
2 .0 4  
1.81 
1 .46
1.04 
1.12 
1.20 
1.15  
1 .23  
1 .32  
1 .38
1.35
1.36
1.41
1.41
1.42
1.42
1 .42  
1 .44  
1 .60  
2 .0 3  
2 .2 9  
1 .95  
1 .97

Cottonseed 
meal 

S. E . Mills 
per unit N 

$3 .50  
5 .0 7  
7 .0 6
5 .6 4  
4 .7 8
3 .1 0  
2 .1 8  
2 .0 5  
4 .4 6  
4 .5 9  
4 .1 7  
4 .91  
3 .6 9  
4 .02
4 .64  
5 .5 0
6.11 
6 .3 0  
7 .6 8  
7 .81

11.04
12.72
12.94
10.11
1 1 .0 1
13.20

Fish scrap, 
dried 

11- 12%  
ammonia, 
15%  bone 
phosphate, 

f.o.b. factory 
bulk per unit N 

$3 .53 
5 .87  
6 .63  
5 .0 0  
4 .9 6  
3 .9 5  
2 .1 8  
2.86  
3 .1 5  
3 .1 0  
3 .4 2  
4 .6 6
3 .7 6  
4 .41  
4 .3 6  
5 .32
5 .77
5 .77
5 .77
5 .77  
7 .3 8

10.66
10.59
13.18
11.70
10.92

Tankage 
11% 

ammonia, 
15%  bone 

phosphate, 
f.o.b. Chi
cago, bulk, 
per unit N

$3.37
4 .32  
4 .9 2  
4.61 
3 .7 9  
2.11  
1.21  
2 .0 6  
2 .67  
3 .0 6  
3 .5 8
4 .04  
3 .1 5  
3 .8 7
3 .3 3  
3 .7 6
5 .0 4
4 .8 6
4 .8 6
4 .8 6  
6 .6 0

12.63
10.84
10.73
10.21
10.18

:. 34 2 .2 6 13.20 11.24 9 .9 5

1.34 2 .2 8 13.25 11.24 8 .4 3
1.34 2 .2 8 13.21 11.24 7 .7 5
(.34 2 .2 8 12.69 11.24 7 .1 6
(.34 2 .2 8 11.75 11.24 6 .07
1.34 2 .2 8 10.34 11.24 6 .23
1.34 2 .2 8 10.61 11.26 6 .62
(.34 2 .2 8 10.34 11.15 6 .7 5
1.34 2 .2 8 10.14 10.95 7 .5 3
1.09 2 .2 8 9 .82 11.04 7 .51
1.09 2 .2 5 9 .7 3 11.24 7 .9 6
!.09 2 .2 2 9 .61 11.24 8 .1 9

Indax Numbers (1910-14 = 100)
112 79 145 166 128
100 81 202 188 146
96 72 161 142 137
92 64 137 141 112
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
93 56 363 302 374

107 71 370 300 322
117 80 289 373 318
112 68 315 331 303
118 69 377 310 302

125 79 377 318 295

125 80 379 318 250
125 80 378 318 230
125 80 363 318 212
126 80 336 318 180
125 80 295 318 185
125 80 303 319 196
125 80 295 316 200
125 80 290 310 223
115 80 281 313 223
115 79 278 818 236
115 78 275 318 243

High grade 
ground 
blood. 

16-17%  
ammonia, 
Chicago, 

bulk, 
per unit N 

$3 .52
6 .7 0  
6.00  
5 .72  
4 .58
2 .4 6
1 .36
2 .4 6
3 .2 7  
3 .6 5  
4 .25  
4 .80  
3 .5 3
3 .9 0  
3 .3 9  
4 .43  
6 .76  
6 .62
6.71
6 .71  
9 .3 3

10.46
9 .8 5

10.62
9 .3 6  

10.09

9 .17

8 .0 5
7 .2 8  
6 .5 6  
6.00
6 .1 4  
6.31
6 .1 4  
6.68
6 .91  
7 .7 5  
8 .19

162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189 
191 
191
265 
297 
280 
302
266 
287

261

229
207
186
170
174
179
174
190 
196 
220 
233
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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. A t 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 ports’ Gulf ports* Gulf ports*
1010-14................ SO.536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1927...................... .525 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928...................... .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607
1929...................... .609 3 .1 8 5 .5 0 .672 .962 26 .59 .610
1930...................... .542 3 .1 8 5 .5 0 .681 .973 26 .92 .618
1931...................... .485 3 .1 8 5 .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 .5 0 .662 .864 25 .1 0 .601
1934...................... .487 3 .1 4 5 .6 7 .486 .751 22 .49 .483
1935...................... .492 3 .3 0 5 .6 9 .415 .684 21 .44 .444
1936...................... .476 1 .85 5 .5 0 .464 .708 22.94 .505
1937...................... .510 1 .85 5 .5 0 .508 .757 2 4 .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 .517 .730 24.75 .573
1941...................... .547 1.94 5 .64 .522 .780 25 .55 .367
1942...................... .600 2 .1 3 6 .2 9 .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 .23 .522 .777 25.35 .195
1946..................... .671 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... . .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... .764 4 .27 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6 .2 2 .397 .703 14.14 .195
1950.................... .763 3 .8 3 5 .47 .371 .716 14.33 .195
1951.................... 3 .9 8 5 .4 7 .401 .780 15.25 .200
1952

D ecem ber.. . . .860 3 .9 8 5 .47 .427 .827 16.00 .210
1953

Jan u ary . . . . .860 3 .9 8 5 .47 .430 .827 16.00 .210
February. . . .860 3 .9 8 5 .4 7 .430 .827 16.00 .210
M arch........... .860 4 .2 2 5 .47 .430 .827 16.00 .210
April.............. .860 4 .2 8 .430 .827 16.00 .210
M ay ............... .860 4 .2 8 .430 .827 16.00 .210
Ju n e ............... .860 4 .2 8 .361 .708 13.44 .176
Ju ly ................ .895 4 .2 8 .396 .768 14.72 .193
August.......... .895 . . . . .396 .768 14.72 .193
Septem ber.. .895 • • • • .396 .768 14.72 .193
October......... .895 • • .  • • • • • .396 .768 14.72 .193
November. . , .895 • • • • • • • • .396 .768 14.72 .193

1927......................... 100
Index

86
Numbers (1910-14 =  100) 

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........................ 139 84 135 70 74 78 83
1948........................ 143 118 135 67 72 58 83
1949......................... 144 108 128 67 74 58 83

142 106 112 68 75 59 83
1951........................ 152 110 112 72 82 63 83
1952 

D ecem ber.. .  .
1953 

January ..........

160 110 112 75 87 66 85

160 110 112 76 87 66 85
February.......... 160 110 112 76 87 66 85
M arch................ 160 117 112 76 87 66 86
April.............. .... 160 119 . . . 76 87 66 86
M ay ................... 160 119 . . . 76 87 66 86
Ju n e ............... 160 119 . . . 66 74 56 80
Ju ly ..................... 167 119 . . . 71 81 61 82
August............... 167 •  •  • . . . 71 81 61 82
September . . . . 167 e  • • . . . 71 81 61 82
O ctober. . . . . . . 167 e  •  e . . . 71 81 61 82
November. . . . 167 e e  e . . . 71 81 61 82
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid 
by farmers Wholesale 
for com* prices

Farm modi ties of all com- Fertilizer Chemical Organic Superphos- 1 
prices bought* moditiesf material} ammoniates ammoniates phate Potash**

192 7   141 148 139 116 89 150 100 94
192 8 .................  149 152 141 121 87 177 108 97
192 9 .................  148 150 139 114 79 146 114 97
193 0   125 140 126 105 72 131 101 99
193 1 .................  87 119 107 83 62 83 90 99
193 2 .................  65 102 95 71 46 48 85 99
193 3 .................  70 104 96 70 45 71 81 95
193 4 .................  90 118 109 72 47 90 91 72
193 5 .................  109 123 117 70 45 97 92 63
193 6 .................  114 123 118 73 47 107 89 69
193 7 ................. 122 130 126 81 50 129 95 75
193 8 .................  97 122 115 78 52 101 92 77
193 9 .................  95 121 112 79 51 119 89 77
194 0 .................  100 122 115 80 52 114 96 77
194 1 .................  123 130 127 86 56 130 102 77
194 2 .................  158 149 144 93 57 161 112 77
194 3 .................  192 165 151 94 57 160 117 77
194 4 .................  196 174 152 96 57 174 120 76
194 5 .................  206 180 154 97 57 175 121 76
194 6   234 197 177 107 62 240 125 75
194 7 .................  275 231 222 130 74 362 139 72
194 8   285 250 241 134 89 314 143 70
194 9 .................  249 240 226 137 99 319 144 70
195 0 .................  256 246 236 132 89 314 142 72
195 1   302 271 263 139 93 331 152 76
1952

December.. 269 267 246 146 101 329 160 79
1953

J a n u a r y .. .  267 267 246 144 102 307 160 80
F eb ru ary .. 263 264 246 142 102 296 160 80
M arch  264 265 248 141 102 282 160 80
April  259 264 246 139 102 256 160 80
M ay  261 264 247 137 102 245 160 80
Ju n e   259 260 246 135 102 253 160 70
Ju ly   259 261 248 138 102 252 167 75
A ugust  258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
O cto b e r ... 250 258 247 137 96 265 167 75
November. 249 259 247 137 96 267 167 75

• U. S. D. A. figures, revised Jan u ary  1950. Beginning Janu ary  1946 farm prices 
and index num bers of specific farm  products revised from a calendar year to a  
crop-year basis. T ruck crops index adjusted to the 1924 level of the all-commodity 
Index.

t  Departm ent of Labor index converted to 1910-14 base.
JT h e  Index numbers of prices of fertilizer m aterials are based on original study 

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

1 B e g in n in g  J u ly  1949, bnled liny p rice s  red u ced  by $4.75 a  to n  to  be co m p arab le  
to  loose h ay  p rice s  p re v io u sly  quoted.

* All p o tash  s a lts  now  quoted  F .O .B . m ines o n ly ; m an u re  s a lts  sin ce  Ju n e  1941, 
o th e r  c a r r ie r s  sin ce  Ju n e  1947.

** W h e re  ra n g e  o f p rices  fo r  fe rtiliz e r  m a te ria l Is quoted, a v e ra g e  figure Is 
u sed. T h e w eig h ted  a v e ra g e  o f p rices  a c tu a lly  paid fo r  p o tash  is lo w er th a n  th e  
a n n u al a v e ra g e  b ecau se  sin 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  d u rin g  th e  d isco u n t period . T he m axim u m  discou n t Is now  
16 % . A pplied to  m u ria te  of p o ta sh , a  p rice  s lig h tly  ab ove $.353 p er u n it KiO th u s  
m ore n e a rly  a p p ro x im a te s  th e  an n u al a v e ra g e  th a n  do p rices  based on a rith m e tica l  
a v e ra g e s  o f  m o n th ly  q u o ta tio n s.



T his section contains a short review of some o f the most practical and im portant bulletins, and lists 
all recent publications o f  the United States Departm ent o f  A griculture, the State  Experim ent Stations, 
and Canada, relating to F ertilisers, Soils, Crops, and Economics* A file o f  th is departm ent of 
BET TER  CRO PS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar subjects named*

Fertilizers

"Fertilizers jor Cereal, Hay, and Pasture 
Crops," Ontario Dept, o f Agr., Toronto, 
Canada, Cir. 144, Rev. Aug. 1953, The Ad
visory Fertilizer Board o f Ontario.

"Fertilizer Guide," Maritime Fertilizer Coun
cil, Moncton, N. B., Canada, J. E. McIntyre.

"Production, Composition and Costs o f Han
dling Farm Manure on Central Indiana 
Farms," Agr. Exp. Sta., Purdue Univ., Lafay
ette, Ind., Sta. Bui. 593, July 1953, R. H. 
Bauman and J. M. Fitzpatrick,[.

"Inspection o f Commercial Fertilizers," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Sta. 

.Cir. 396, April 1953.
"Effect o f Foliar Applications o f Urea, Su

crose, and Dextrose on Tomato Yields and 
Quality," Agr. Exp. Sta., Univ. o f Ky., Lexing
ton, Ky., Bui. 595, April 1953, J. E. Klinker 
and E. M. Emmert.

"Fertilizer Recommendations for Michigan 
Crops," Agr. Ext. Serv., Mich. State College, 
East Lansing, Mich., Ext. Bui. 159, Rev. June 
1953, The Departments o f Soil Science and 
Horticulture.

"Lime . . .  The Farmer’s Friend," Agr. Ext. 
Serv., Miss. State College, State College, Miss., 
Pub. 273, Aug. 1953, L. E. Gholston and U. S. 
Jones.

"Commercial Fertilizer Results with Winter 
Wheat and Rye, 1953," Agr. Exp. Sta., Univ. 
of Neb., Lincoln, Neb., Oulstate Testing Cir. 
30, Aug. 1953, G. W. Lowrey, R. A. Olson, 
A. F. Dreier, and P. L. Ehlers.

“Commercial Fertilizer Results with Oats, 
Barley, and Spring Wheat," Agr. Exp. Sta., 
Univ. o f Neb., Lincoln, Neb., Out state Test
ing Cir. 32, Sept. 1953, G. W. Lowrey, R. A. 
Olson, A. F. Dreier, and P. L. Ehlers.

"Commercial Feeds, Commercial Fertilizers, 
Economic Poisons, 1952 Report," State Labora
tories Commission, B ism a rck N . Dak-, Bui. 
No. 102, July 1953, R. O. Baird.

"Inspection and Analysis o f Commercial 
Fertilizers," Agr. Exp. Sta., Clemson Agr. Col
lege, Clem son, S. C„ Bui. 408, Oct. 1953, B. D. 
Cloaninger.

"Analyses o f Commercial Fertilizers Sold

During 1952-53," Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Bui. 772, Sept. 
1953, J. F. Fudge and T. L. Ogier.

"Sources o f Phosphoric Acid as Influencing 
the Yield and Chemical Composition o f Pas
ture Forage on Lake Charles Clay Loam Soil," 
Agr. Exp. Sta., Texas A&M College, College 
Station, Texas, Prog. Rpt. 1587, June 3, 1953, 
R. M. Weihing, R. L. Cheaney, and L. C. 
Kapp.

"Effect o f Different Nutrient Levels on the 
Yield o f Marketable Black Diamond Water
melons, 1949-52," Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1589, June 9, 1953, G. L. Smith and H. C. 
Mohr.

"Distribution of Fertilizer Sales in Texas, 
January 1-June 30, 1953," Agr. Exp. Sta., 
Texas A&M College, College Station, Texas, 
Prog. Rpt. 1605, Aug. 28, 1953, J. F. Fudge.

"Effect o f Fertilizers on the Yield and Grade 
o f Onions," Agr. Exp. Sta., Texas A&M Col
lege, College Station, Texas, Prog. Rpt. 1608, 
Aug. 16, 1953, H. W. Gausman, W. R. Cow
ley, P. W. Leeper, and R. T. Correa.

"Fertilizer Requirements o f Carrots in the 
Winter Garden," Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1611, Sept. 14, 1953, G. A. Buffington and 
D. R. Paterson.

"Fertilizer Tests on Oats at Bluebonnet 
Farm, 1953," Agr. Exp. Sta., Texas A&M Col
lege, College Station, Texas, Prog. Rpt. 1623, 
Oct. 16, 1953, M. J. Norris, O. J. Tippit, and
H. O. Hill.

Soils
"The Influence o f Soil Aggregate Stabilizers 

on Stand, Composition, and Yield o f Crops 
on Calcareous Soils o f Southern Arizona," 
Agr. Exp. Sta., Univ. o f Ariz., Tucson, Ariz., 
Tech. Bui. No. 129, Jidy 1953, W. H. Fuller. 
N. C. Gomness, and L. V. Sherwood.

"Soil Drifting, Its Causes and Control," 
Dept, o f Agr., Ottawa, Ontario, Canada, Pub. 
No. 896, Oct. 1953, K. W. Hill.

"Land Judging in Kansas," Ext. Serv., Kan
sas State College, Manhattan, Kansas, Cir. 236,

37



3 8 B e t t e r  C r o ps  W it h  P l a n t  F ood

June 1953, R. C. Lind and H. B. Harper.
"You, too, can do itl Soil Testing and 

Plant Growth," Agr. Ext. Serv., Miss. State 
College, State College, Miss., Pub. 254, March 
1953, I. E. Miles.

"Soil Survey, Benton County, Tennessee," 
USDA, S. C. S., Wash., D. C., Series 1941, No. 
6, Aug. 1953, L. E. Odom, R. H. Deere, M. H. 
Gallatin, and W. E. Cartwright.

"Conservation and Utilization o f Soil Mois
ture," Agr. Exp. Sta., Texas A&M College, 
College Station, Texas, Bui. 767, Aug. 1953,
C. E. Fisher and E. Burnett.

"Soil Survey, Whatcom County, Washing
ton," USDA, S. C. S., Wash., D. C., Series 
1941, No. 7, Aug. 1953, E. N. Poulson and 
R. D. Flannery.

"Farming Muck and Peat in Wisconsin," 
Agr. Ext. Serv., Univ. o f Wis., Madison, Wis., 
Cir. 456, Aug. 1953, A. R. Albert and O. R. 
Zeasman.

Crops
"Reseeding Desert Grassland Ranges in 

Southern Arizona," Agr. Exp. Sta., Univ. o f 
Ariz., Tucson, Ariz., Bui. 249, July 1953, D. 
Anderson, L. P. Hamilton, H. G. Reynolds, 
and R. R. Humphrey.

"Pasture Experiments in North Arkansas 
1946-1952," Agr. Exp. Sta., Univ. o f Ark-, 
Fayetteville, Ark-, Bui. 537, June 1953, P. C. 
Sandal, R. D. Staten, and A. M. Davis.

"Report o f the Minister o f Agriculture for  
Canada for the Year Ended March 31, 1953," 
Minister o f Agriculture, Ottawa, Ontario, Can
ada, Sept. 1953.

"Red Clover for Hay, Silage, Pasture, and 
Seed," Dept, o f  Agr., Experimental Farms 
Service, Ottawa, Ontario, Canada, Pub. 894, 
Sept. 1953, F. S. Nowosad, R. M. MacVicar,
H. A. McLennan, A. J. MacLean, and W. E. 
Corduh.es.

"Colorado Lawns, Planting and Mainte
nance," Agr. Exp. Sta., Colo. A&M College, 
Fort Collins, Colo., Bui. 392-A, March 1953, 
G. Beach and C. M. Drage.

"Growing Lupine on Coastal Bermuda Sod," 
Agr. Exp. Sta., Univ. o f Ga., Tifton, Ga., Cir. 
23, July 1953, G. W. Burton, J. L. Shepherd, 
and E. H. DeVane.

“Sour Grass in Hawaii," Agr. Ext. Serv., 
Univ. o f Hawaii, Honolulu, Hawaii, Ext. Cir. 
336, Aug. 1953, E. Y. Hosakfl.

"Perry Soybeans for Indiana," Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind., Sta. Cir. 
398, 1953, A. H. Probst.

"Suggestions for Improving Soft Red Winter 
Wheat in the Pocket Area," Agr. Ext. Serv., 
Purdue Univ., Lafayette, Ind., Ext. Lflt. 365, 
Oct. 1953, H. R. Lathrope and A. J. Ohlrogge.

"Alfalfa in Kansas," Agr. Ext. Serv., Kans. 
State College, Manhattan, Kans., Cir. 237, 
June 1953, L . E. Willoughby and E. A. 
Cleavinger.

"1952 Annual Report o f the Director o f 
Agricultural Extension, College o f Agriculture 
and Home Economics, University o f Ken
tucky," Agr. Ext. Serv., Univ. o f Ky., Lexing
ton, Ky., June 1953.

"Louisiana SI White Clover," Agr. Exp. 
Sta., La. State Univ., Baton Rouge, La., Bui. 
No. 479, June 1953, C. R. Owen.

"Coastal Bermuda," Agr. Ext. Serv., La. 
State Univ., Baton Rouge, La., Pub. 1139, 
March 1953, R. A. Wasson and W. E. Monroe.

"Considerations in Peach Culture in Mary
land," Agr. Ext. Serv., Univ. o f Md., College 
Park, Md., Ext. Mimeo. No. 139, Jan. 1953, 
A. F. Vierheller.

"Annual Report for the Fiscal Year Ending 
June 30, 1952," Agr. Exp. Sta., Univ. o f Mass., 
Amherst, Mass., Bui. No. 467, March 1953.

"The Home Lawn," Agr. Ext. Serv., Univ. 
of Minn., St. Paul, Minn., Ext. Fldr. 165, Rev. 
June 1953, L. C. Snyder, A. A. Granovsky, 
R. C. Rose, and M. F. Kern Kamp.

"Working Together, Annual Report 1952,” 
Agr. Ext. Serv., Miss. State College, State Col
lege, Miss., Pub. 269, June 1953.

"Care o f Landscape Plants," Agr. Ext. Serv., 
Miss. State College, State College, Miss., Pub. 
261, June 1953, H. J. Smith.

"Crimson Clover," Agr. Ext. Serv., Miss. 
State College, State College, Miss., Pub. 265, 
June 1953, W. R. Thompson.

"Dallis Grass on Mississippi Farms," Agr. 
Ext. Serv., Miss. State College, State College, 
Miss., Pub. 266, June 1953, W. R. Thompson.

"Southern Peas for Market," Agr. Ext. Serv., 
Miss. State College, State College, Miss., Pub. 
272, June 1953, K. H. Buckley.

"Growing Asparagus," Agr. Ext. Serv., 
Univ. o f Mo., Columbia, Mo., Cir. 630, Jan. 
1953, V. N. Lambeth and C. R. Cunningham.

"Nebraska Spring Small Grain Variety 
Tests, 1953," Agr. Exp. Sta., Univ. o f Nebr., 
Lincoln, Nebr., Outstate Testing Cir. 31, Sept. 
1953, A. F. Dreier and P. L. Ehlers.

"Forage Grasses for Hay and Pasture IV. 
Tall Fescue, Orchard Grass, Tall W heat grass, 
and Other Perennial Grasses," Agr. Exp. Sta., 
Univ. o f Nev., Reno, Nev., Mimeo. Cir. 4, 
April 1953, J. H. Robertson and E. H. Jensen.

"Responses o f Varieties o f  Bromegrass 
(Bromus inermis Leyss) to Nitrogen Fertiliza
tion and Cutting Treatments," Agr. Exp. Sta., 
Cornell Univ., Ithaca, N. Y., Memoir 322, 
Aug. 1953, H. R. Fortmann.

"Redgold Sweet Potato, A New High-Yield
ing— Wilt-Tolerant Variety," Agr. Exp. Sta., 
Okla. A&M College, Stillwater, Okla., Bui. 
No. B-411, Oct. 1953, H. B. Cordner, F. B. 
Struble, R. Reder, and L. Morrison.

"Performance o f Weeping Love grass Under 
Different Management Practices," Agr. Exp. 
Sta., Okla. A&M College, Stillwater, Okla., 
Tech. Bui. No. T-48, Oct. 1953, C. E. Den
man, W. C. Elder, and V. G. Heller.

"The Canby Red Raspberry," Agr. Exp. Sta., 
Oreg. State College, Corvallis, Oreg., Cir. o f
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Inf. 533, July 1953, G. F. Waldo.
“Progress Report o f Research In Crops and 

Soils,” Agr. Exp. Sta., S. Dak,• State College, 
Brookings, S. Dak-, Cir. 98, Feb. 1953, W. W. 
Worzella, L. F. Puhr, J. E. Grafius, C. J. 
Franzke, D. B. Shank, V. A. Dirks, J. G. Ross, 
M. W. Adams, and A. N. Hume.

“Grasses and Legumes, Production and 
Management for South Dakota," Agr. Exp. 
Sta., S. Dak• State College, Brookings, S. Dak., 
Bui. 427, May 1953, W. W. Worzella, L. O. 
Fine, J. G. Ross, M. W. Adams, L. F. Puhr, 
P. L. Carson, and B. L. Brage.

“Influence o f Row Widths and Seeding 
Rates on Yields and Survival o f Tall Fescue 
Stands,” Agr. Exp. Sta., Texas A&M College, 
College Station, Tex., Prog. Rpt. 1601, Aug. 
10, 1953, E. C. Holt.

“Greenwrap Tomato Variety and Advance 
Breeding Line Tests in the Lower Rio Grande 
Valley, Spring 1953,” Agr. Exp. Sta., Tex. 
A&M College, College Station, Tex., Prog. Rpt. 
1604, Aug. 27, 1953, P. W. Leeper and W. R. 
Cowley.

“Cantaloupe Variety Trial at College Sta
tion, 1953,” Agr. Exp. Sta., Tex. A&M Col
lege, College Station, Tex., Prog. Rpt. 1610, 
Sept. 11, 1953, H. C. Mohr.

“Rio-Gold, A New Disease-Resistant Canta
loupe," Agr. Exp. Sta., Tex. A&M College, 
College Station, Tex., Prog. Rpt. 1613, Sept. 
15, 1953, G. H. Godfrey.

“Effects o f  Abnormalities on Yields o f Tom a
toes in East Texas, 1953," Agr. Exp. Sta., Tex. 
A&M College, College Station, Tex., Prog. 
Rpt. 1614, Sept. 15, 1953, P. A. Young.

“Pickling Cucumber Variety Trial at Col
lege Station, 1953,” Agr. Exp. Sta., Tex. A&M 
College, College Station, Tex., Prog. Rpt. 1615, 
Sept. 17, 1953, H. C. Mohr.

“Cotton Variety Tests in the Lower Rio 
Grande Valley, 1953,” Agr. Exp. Sta., Tex. 
A&M College, College Station, Tex., Prog. 
Rpt. 1618, Oct. 5, 1953, J. L. Hubbard, C. S. 
Miller, and W. R. Cowley.

"Maturity o f Several Grape Varieties in 
South Texas,” Agr. Exp. Sta., Tex. A&M Col
lege, College Station, Tex., Prog. Rpt. 1619, 
Oct. 13, 1953, N. P. Maxwell.

"Salt Tolerance o f Five Grasses,” Agr. Exp. 
Sta., Tex. A&M College, College Station, Tex., 
Prog. Rpt. 1620, Oct. 15, 1953, H. W. Gaus- 
man.

"Variety and Strain Trials with Grain 
Sorghum, Broomcorn, Safftower and Popcorn 
in the Lower Rio Grande Valley, 1953,” Agr. 
Exp. Sta., Tex. A&M College, College Station,

“Oh, yes,” said Mrs. Gadgett, 
proudly, “we can trace our ancestors 
back to— to— well I don’t know exactly 
who, but we’ve been descending for 
centuries.”

Tex., Prog. Rpt. 1622, Oct. 16, 1953, C. S. 
Miller.

“Ginseng Culture,” USDA, Wash., D. C., 
Farmers’ Bui. No. 1184, Rev. June 1953, Div. 
of Tobacco, Medicinal, and Special Crops, Bur. 
o f Plant Industry, Soils, and Agr. Engineer
ing, Agr. Research Admin.

",Legume Inoculation: What It Is; What It 
Does,” USDA, Wash., D. C„ Farmers’ Bui. 
No. 2003, Rev. July 1953, L. W. Erdman.

Economics
"Twenty-one Years o f Citrus Costs and Re

turns in Orange County Florida, 1931-52,” 
Agr. Ext. Serv., Univ. o f Fla., Gainesville, Fla., 
AE Series No. 54-1, Oct. 1953, Z. Savage.

“Decision-Making Principles in Farm Man
agement,” Agr. Exp. Sta., Univ. o f Ky., Lex
ington, Ky., Bui. 593, Jan. 1953, G. L. John
son and C. B. Haver.

“Agriculture and the People o f Our State, 
Our Nation and the World," Agr. Exp. Sta., 
Univ. o f Mo., Columbia, Mo., Bui. 596, May 
1953, M. F. Miller.

“Handbook o f Facts About North Dakota 
Agriculture,” Agr. Exp. Sta., N. Dak. Agr. 
College, Fargo, N. Dak-, Bui. 382, Rev. Nov. 
1952, B. H. Kristjanson and C. J. Heltemes.

"Commercial Apple Production and Mar
keting in Oconee County, South Carolina,” 
Agr. Exp. Sta., Clemson Agr. College, Clem- 
son, S. C., Cir. 89, Jan. 1953, B. J. Todd and
C. D. Evans.

“Texas Farm Commodity Prices, 1947-52,” 
Agr. Exp. Sta., Tex. A&M College, College 
Station, Tex., Bui. 764, June 1953, J. G. Me- 
Neely and V. C. Childs.

“Part-Time Farming in Washington,” Agr. 
Ext. Serv., State College o f Wash., Pullman, 
Wash., Ext. Cir. 236, Oct. 1953, A. J. Cagle.

“ Wisconsin’s Crop Calendar, Planting, Har
vesting, Marketing," State Dept, o f Agr., Madi
son, Wis., Bui. No. 319, May-June 1953, R. L. 
Packard.

"The Balance Sheet o f Agriculture 1953, 
USDA, Bur. o f Agr. Econ., Wash., D. C., Agr. 
Inf. Bui. No. 115, Sept. 1953, N. J. Wall. F. L. 
Garlock, L. A. Jones, R. W. Bierman, and 
W. H. Scofield.

“Foreign Agricultural Situation, Maps and 
Charts,” USDA, Foreign Agr. Serv., Wash.,
D. C., Oct. 1953.

“ Vegetables for Commercial Processing, 
Acreage, Production, Value,” USDA, Bur. of 
Agr. Econ., Wash., D. C., Stat. Bui. No. 132, 
June 1953, I. Holmes, T. R. Hall, and 0 . M. 
Frost.

An astronomer points out that the 
planet Venus cannot support life. W e 
might add that it is also becoming a 
bit difficult on this planet.
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Continuous Plant Cover. . .

( From page 20)

and left until June of the next year. 
The other series of plots was left fallow. 
Averaging these gains on a single-year 
basis, then 40.1 pounds of nitrogen 
were added to the nitrogen in the soil 
each successive year where the organic 
matter was spread on the surface of the 
ground.

W hile the clover treatment of 2.5 
tons per acre annually raised the resid
ual nitrogen in the soil above that in 
the untreated soil by 612 pounds during 
the 15-year period, the untreated soil 
was losing 115 pounds. Thus, 18.8 
per cent (or almost one fifth) of this 
addition would have been needed to 
maintain the soil at its original nitrogen 
level. This would have required a 
half ton of clover per .acre annually.

Plant Cover and Soil Aggregation
Aggregates are the structural ele

ments of soil. Their presence and 
maintenance are essential to good soil 
tilth and a high state of productivity. 
Aggregate formation in soils depends 
upon adequate supplies of biologically 
active organic matter (2 4 ). The 
humate fraction of the organic colloids 
produced in the course of decomposi
tion of organic matter by soil micro
organisms appears to be the major 
factor contributing to formation of soil 
aggregates. These organic colloids, or 
binding agents, are distributed uni
formly throughout the soil aggregates 
and are adsorbed to colloidal clay par
ticles. They effectively produce stable 
aggregates, perhaps by electrochemical 
u n io n  w ith  o r g a n ic  colloids. Ap
parently they are bound through the 
carbon linkage “bridge” between reac
tive groups on the polymer. This reac
tion is believed to take place mainly by 
polar adsorption, resulting from the 
decomposition of fresh organic matter.

Joined to the soil particles, the 
humate fraction or hydrophilic colloids 
serve as bridges between the particles,

keeping them from separating yet at 
the same time holding them apart so 
they won’t pack down tight.

Since certain other groups of soil 
microorganisms break down these 
organic colloids as they are formed, it 
is necessary to maintain a continuous 
supply of fresh organic matter in the 
soil if a high state of aggregation is to 
be maintained. This can only be ac
complished by using sod or mulches to 
which fresh materials are added fre
quently to produce continuous plant 
cover (3 , 11, 24, 27).

Plant Cover and Infiltration
Falling raindrops have great capacity 

to erode, damage, and destroy soils. 
The sharp impact as they strike the 
bare earth during violent rainstorms 
shatters the clods and soil crumbs and 
breaks down soil structure. The beat
ing, churning action of these drops 
compacts the fine soil particles into an 
impervious layer of surface mud, to 
form “puddle erosion” (2 5 ). This 
compact surface layer becomes denser 
and more impervious as it strains 
colloids and other particles from the 
turbid rainwater that filters from the 
surface into the soil. This layer is the 
most important factor affecting the 
intake of water by the soil. It decreases 
infiltration (Fig . 5 ), increases runoff 
and soil loss, and paves the way for 
gully formation. Puddle erosion can 
be prevented by keeping the falling 
raindrops from striking bare soil. This 
can be accomplished by using suitable 
plant cover.

Studies conducted in Missouri sug
gest that plant cover in the form of 
crops is an important factor in main
taining favorable moisture conditions 
in the soil. The beneficial effects of 
sods turned under for corn crops have 
usually been ascribed to nitrogen, when 
possibly the important factor has been 
accumulated moisture in the subsoil.
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Grass crops absorbed 87.4 per cent of 
the rainfall; a 3-year rotation with one 
year of sod absorbed 85.5 per cent, 
while continuous corn absorbed only 
69.6 per cent, according to trials extend
ing over 14 years (1 6 ) . This amounted 
to an increased rainfall of 7.2 inches 
for grass and 6.4 inches for rotation 
compared with continuous corn. The 
difference in crop yield was more 
significant than these figures indicate, 
since two thirds of the annual rainfall 
occurred during six months of the 
growing season— or the period when 
differences in rainfall mean increased 
yields.

Much of the extra water absorbed 
moves beyond the zone of consumption 
by the shallow grass roots and is stored 
there. Thus the deeper soil layer under 
sod (such as the 24-36" layer) carries 
more water than the same layer under 
tilled soil. Moisture in two similar 
soils, not far from those in the erosion 
study cited above, are interesting from 
this standpoint— especially for the years 
1934 and 1936, which were seasons of 
deficient rainfall. Table V  gives the 
moisture content as the percentage of

moisture in the successive one-foot 
layers to a depth of 3 feet.

The 24- to 36-inch layer was much 
drier under the cultivated soil. Con
siderable time always elapsed after rain 
before it regained moisture, and its 
total water content never equaled that 
in the 24- to 36-inch depth under sod. 
Though the 0-12" layer under sod had 
a lower moisture content than that 
under cultivation during one month 
(March 1936), in all samplings the
moisture supply of the 12- to 24-inch
and 24- to 36-inch layers was greater 
under sod than under the cultivated 
surface, with the most pronounced dif
ferences in the 24- to 36-inch depth,
varying from 5.3 to 9.5 per cent.
These differences mean that on the 
average the 24- to 36-inch layer under 
sod is storing the equivalent of a 1.2- 
inch rain, which it may supply to the 
sod crop, or to the deeper roots of the 
following crop in the drier summer 
season.

Plant Cover and Fertilizer
The addition of fertilizer decreases 

erosion losses because it increases the

Fig. 5 . P lan t cover preserves the open porons structure at the surface o f the ground which 
favors rapid in filtration . Equal amounts o f soil were placed in the cups on top o f the ja rs . 
Mulch cover was placed on the soil in the cup to the l e f t ; the other was left hare. Rain 
was then played on the soil in the two cups fo r ahout seven minutes. The greater amount 
o f water in the ja r  with the mulch cover shows how it increased water intake.
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T a b l e  V.— M o is t u r e  C o n t e n t  A t  S u c c e s s iv e  D e p t h s  U n d er  S od an d  U nder
C u l t iv a t e d  S o il  ( 2 )

Date

0- 1 2 " <12-24" 24-36"

Sod Cultivated Sod Cultivated Sod Cultivated

April 1934............................
November 1934....................
March 1936...........................
November 1936....................
April 1937..............................

P

27.18
33.80
26.30
27.00
32.90

er cent

25.23
31.70
27.80
26.80 
28.30

P

29.90
31.90 
28.20 
28.50 
30.00

er cent

24.61
30.80
28.90
27.30
28.60

P

26.11
32.60
28.30
27.80
30.70

er cent

16.58
24.80
23.00
19.80.
23.40

amount of plant cover. This is accom
plished by stimulating early growth, 
thus hastening the date when the cover 
becomes effective, and by increasing 
the amount and density of cover. High 
yields and erosion control go hand in 
hand. Higher fertility means more 
vigorous crop growth. More vigorous 
plants provide better cover and pro
duce higher yields.

Tw o plots in Wisconsin were planted 
to a 3-year rotation of corn, oats, and 
hay. The oats in one rotation were 
fertilized and those in the other were 
not. The average annual per-acre soil 
loss over a 5-year period was 47.21 tons 
for the unfertilized rotation and 13.13 
for the fertilized one (1 3 ). The use 
of 200 pounds per acre annually of 
5-10-5 fertilizer on land planted con
tinuously to corn in New York reduced 
the loss of water by one third and the 
soil loss by two fifths over a 9-year 
period on unfertilized cornland (14). 
The unfertilized corn plot lost 9.5 per 
cent of the rainfall as runoff and 5,934 
pounds of soil per acre annually com
pared with a loss of 6.4 per cent of the 
rainfall as runoff and 3,552 pounds of 
soil per acre for the plot receiving the 
fertilizer.

Unfertilized Shelby silt loam in Mis
souri planted to a 3-year rotation of 
corn, wheat, and hay lost an average 
of 8.81 tons of soil per acre annually 
during a 7-year period, compared with 
a loss of 3.69 tons for similar soil fer
tilized and planted to the same rota

tion (2 9 ).
A comparison of soil loss under 

wheat and oats (both with and without 
fertilizer) illustrates the effectiveness of 
fertilizer in reducing losses by erosion. 
Soil loss from land in wheat was 
reduced by one half, while the loss 
from oats was reduced more than 
one half as a result of the increased 
cover obtained by the use of 200 pounds 
of fertilizer per acre (20 ) (F ig . 6 ). At 
the same time, the wheat yield was 
increased 91 per cent and the oat yield 
77 per cent on the average over a 7-year 
period by the use of fertilizer.

Summary
Nature employs two distinct steps to 

build soil. These are the “holding” 
and “developing” actions. These ac
tions are performed by the countless 
thousands of types and species of plants 
that inhabit the earth. These “hold
ing” and “developing” actions operate 
simultaneously. The “holding” action 
keeps the soil in place and prevents 
its removal by the erosive agents, wind 
and water. The “developing” action 
changes the parent rock into soil. 
These actions operate in such a way as 
to build soil from the top downward.

The primary function of plant cover 
in the “holding” action is to protect 
the soil from erosion by absorbing the 
destructive energy of wind and falling 
raindrops. Plant cover reduces the 
velocity of the wind to such an extent 
that it no longer possesses energy
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enough to start the saltation movement 
(the major factor in wind erosion). 
It also traps soil particles from adjacent 
areas that may be subject to wind ero
sion.

Raindrop impact is the major factor 
in the water erosion process. Plant 
cover serves as a springy cushion to 
intercept falling raindrops and prevent 
them from striking the ground surface 
before being relieved of their kinetic 
energy. Raindrops are thus prevented 
from tearing the soil particles loose and 
carrying them away in the runoff water. 
T he raindrops are also prevented from 
puddling and sealing the soil surface. 
This enables the soil to maintain a high 
infiltration rate and reduces runoff.

By maintaining a continuous supply 
of easily decomposable organic matter 
on the surface of the ground, plant 
cover produces and maintains good soil 
tilth. This is achieved by supplying, 
in the form of leachings, the humate 
fractions of organic colloids which ap
pear to be responsible for the produc
tion of aggregates or crumbs that are 
essential to good structure. Plant 
cover also keeps the loss of plant 
nutrients and soil organic matter by 
erosion to an absolute minimum. By 
keeping erosion losses to negligible 
quantities, it is possible to hold the soil 
in place and build it up at the same 
time.
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Nebuchadnezzar Ate Grass. . .

( From page 10)

content is high enough to feed the bac
teria that bring about their decay and 
leave a lot over for the crop that follows.

But we have passed the stage where 
we can place all our dependence on 
legumes to supply nitrogen. In fact 
unless we have a feed use for the leg
umes, we often cannot afford to grow it. 
Intensive cropping requires a lot more 
nitrogen than can be obtained by the 
legume route. And this applies even 
to a livestock farm where manure is 
saved and returned to the field. It 
must be kept in mind that use of pur
chased feeds is an excellent system to 
build up the fertility of one farm at the 
expense of another. It does not solve 
the fertility problem as a whole.

A highly important need for today is 
that we develop cropping systems that 
prevent rain from ever striking the soil. 
This is a difficult assignment. The in
terest that has been aroused in Indiana

and Illinois in widening the distance 
between corn rows and growing soy
beans and clover in between is evidence 
that this need is recognized. So far as 
organic matter is concerned, corn after 
corn with the stalks plowed under is a 
good system. Corn after corn with the 
stover removed, even with rye as a win
ter cover, leaves much to be desired.

Judging by Nebuchadnezzar’s experi
ence, all of us need to be turned out to 
grass from time to time. For my part, 
I prefer to feed the grass first to the 
cow. If there is no cow around, there 
are plenty of other means by which 
soils can be kept in a high state of fer
tility and in good physical condition. 
However, grass usually enters the pic
ture in some form, if nothing more than 
as a winter or in-between-crop cover of 
ryegrass, rye, or Sudan grass for work
ing into the soil.
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General Rules Concerning Plant Nutrients

(From page 24)

or similar high rates sometimes gave 
large yield increases.

A very common reason for no re
sponse is the arbitrary one of strict re
quirements for significance. Lack of 
statistical significance does not assure 
that there is no response, but may mean 
that the response is too small for meas
urement by the rules or that the experi
ment was not sufficiently precise. It is 
seldom that our common experimental 
procedures will detect responses smaller 
than 10-20 per cent. Experiments to 
detect much smaller amounts are cum
bersome and expensive. Such responses, 
however, should not be overlooked and 
in this range we should certainly never 
trust our eyes.

There are several other factors such 
as unfavorable temperature, diseases, 
insects, and drought that could result 
in no-response fertilizer experiments. 
One should never hesitate to try a 
second time. This is better appreciated 
when we understand Rule 3.

Rule 3— For most nutrient elements, 
no soil is inexhaustible. This is not 
implied to mean that plant nutrition 
can be maintained according to the 
bank-account theory, nor that slow and 
uniform but controlled erosion will not 
provide sufficient new soil to grow crops 
indefinitely. Soils that have become 
depleted in one or more of the nutrient 
elements but which at one time pro
vided sufficient of that nutrient are con
tinually being found. The nitrogen 
status of the rich, black rendzina soils 
of Texas is an excellent example. More 
than 100 years ago those prairie soils 
were plowed and planted to cotton. 
After 100 years of continuous cotton 
they, once thought inexhaustible, now 
respond to nitrogen. Furthermore, on 
certain of those soils there is not suffi
cient of the original high content of soil 
organic matter to maintain proper soil 
structure.

California fruit growers in Santa 
Clara Valley, northern Sacramento 
Valley, and lower San Joaquin Valley 
are now finding that potash is needed 
on some of the soils of those regions. 
A need for phosphorus has recently 
been recognized also, notably on some 
citrus soils in southern California. A 
survey in Utah revealed that potassium 
was being permanently removed from 
soils there more rapidly than any other 
nutrient element. As yet no potash 
responses of which the writer is aware 
have been reported in that State.

“Lime enricheth the father and im- 
poverisheth the son.” This was a com
mon objection to the use of lime in the 
recent past. It is now recognized that 
one cause of the dilemma was that the 
increased growth caused by the lime 
hastened the depletion of other nutrient 
elements.

Minor-element deficiencies are being 
newly found in a large number of agri
cultural areas. These have not always 
existed but the soils are becoming ex
hausted. This is true especially when 
the soils are cropped “intensively.” In 
many cases the nutrients do not become 
exhausted but do become unavailable 
to plants. Such can occur, for example, 
when good soil structure is lost, when 
excesses of some types of fertilizers or 
amendments are applied to the soil, 
or when the soil becomes excessively 
acid or alkaline.

Rule 4— Nitrogen fertilizer is nearly 
always needed regardless of the soil or 
of the crop. There are some, but few, 
soils on which this is not true. There 
are vegetative and reproductive com
plications. Nitrogen is the one element 
most likely to be deficient on any soil. 
The chemical nature of nitrogen is 
largely responsible. Nitrogen is stored 
in soils either as a constituent of the 
soil organic matter or as the nitrate ion 
and occasionally as the adsorbed am
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monium cation. Soil organic matter is 
a nonstable entity. Continued cultiva
tion leads to its destruction so that the 
nitrogen supply becomes low and the 
soil structure becomes unfavorable for 
plant growth. Nitrate nitrogen, which 
is ordinarily formed when soil organic 
matter decomposes, is rapidly leached 
from the soil. Large quantities are 
found at depths of 25 feet and deeper in 
citrus soils in California that have been 
heavily fertilized. Adsorbed ammonia 
has been shown recently to become fixed 
and very slowly available in some soils.

In many sections of the United States 
it has been felt for many years that most 
every crop needs a complete fertilizer 
and fairly large amounts of it. This has 
not generally been believed true for the 
fertile lands of the West. Western soils 
do, however, need fertilizers. Large re
sponses were obtained when phosphorus 
was first used on sugar beets, alfalfa, 
small grains, and other crops on many 
soils in the West. Even so, the yield 
of sugar beets soon began to drop until 
recently phenomenal yield increases 
have been obtained for commercial 
nitrogen additions.

Nitrogen, except for some foliar ap
plied zinc and some phosphorus and 
potash, has been the only fertilizer ele
ment applied in quantity to fruit trees 
in the West. Certain fruits do require 
precise nitrogen control because of time 
of maturity and fruit quality require
ments. Most truck crops are side- 
dressed with nitrogen once or more 
during their crop history. Nitrogen 
fertilizer often increases both yield and 
protein content of small grains. There 
is some doubt about certain legumes 
being able to fix sufficient nitrogen for 
their maximum growth. So widespread 
is the need and use for nitrogen that 
a recent survey revealed that from 50 
to 70 per cent of the major farming 
sections of California are deficient in 
available nitrogen. And California is 
one of the more fertile western states. 
California uses about 100,000 tons of 
commercial nitrogen per year, or about 
10 per cent of the total consumed in the

United States. The same survey re
vealed that about 50 per cent of Cali
fornia soils were in need of phosphorus 
—depending on the crop to be grown. 
Extremely large amounts of phosphorus 
and potassium fertilizers are needed and 
used throughout the country, but their 
use cannot be generalized as easily as 
that of nitrogen.

An important reason for the need of 
large quantities of fertilizers is the rela
tively low efficiency of utilization of 
some of them.

Rule 5—The efficiency of utilization 
of fertilizers is usually low but can be 
improved by better management prac
tices. Citrus trees in California com
monly receive three or more pounds of 
nitrogen per tree. The crop ordinarily 
removes about one-half pound of nitro
gen per tree. Other nitrogen in the 
tree returns to the soil when leaves, 
blossoms, and immature fruit are shed. 
The efficiency of nitrogen use by this 
crop at the 4-pound rate is ordinarily 
between 10 and 15 per cent. Chapman 
has suggested a list of practices includ
ing more frequent but smaller applica
tions preferably in the irrigation water, 
sprinkler instead of furrow irrigation, 
more widespread use of nontillage, and 
slight acidification of the surface soil to 
prevent volatilization losses that could 
increase the efficiency of nitrogen use 
by citrus.

Application of fertilizers by topdress- 
ing to alfalfa for a three-year period in 
New Brunswick, New Jersey, resulted 
in an average of 17 per cent recovery in 
the tops for nitrogen, 18 per cent for 
phosphorus, and 68 per cent for potas
sium. One per cent of the molybdenum 
in a 5-pound per acre application of 
sodium molybdate was recovered in 
one year, as measured by analysis of 
tops and roots. Only 0.2 per cent of 
the cobalt in a 5-pound per acre applica
tion of cobalt nitrate was present in the 
foliage of one year of crop thereafter. 
Even so, the additional content of each 
of these two elements was over 700 per 
cent more than the controls where no 
additions were made.
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Efficiency in potash absorption was 
improved by applying the fertilizer 
early in the spring (8 2 % ) or in early 
summer (7 8 % ), as compared to fall 
application (5 2 % ). Small applications 
were more efficiently utilized than large 
applications, although the large applica
tions gave the highest yields. Some 
investigations have obtained opposite 
results, especially in the range of ap
plications that were too small to pro
duce a response. It is generally believed 
that in topdressing alfalfa with potash 
frequent small applications are much 
better than single large applications. 
On the potassium-deficient alfalfa soils 
of Butte County in California, however, 
small applications of potash were not 
effective, but application of 600 to 800 
pounds per acre produced large in
creases in yield.

In nitrogen studies with oats made by 
Bartholomew, et al. using heavy nitro
gen as a tracer, the per cent of nitrogen 
in the plants coming from fertilizer was 
10-15 per cent when 20 pounds per acre 
were applied and 15-20 per cent when 
40 pounds were applied. T he per cent 
recovery of the fertilizer nitrogen was 
higher for the smaller rate and de
creased for both rates when applied 
after the crop was partly grown, vary
ing from 10 to 30 per cent. Similar 
results have been obtained by many 
workers using radioactive phosphorus 
as a tracer in phosphorus fertilizers. 
Smith and Simpson give a range of 
from 5 to 40 per cent for the uptake of 
phosphorus from phosphate fertilizers. 
This is quite a range and has many 
practical considerations. This entire 
subject involves all the factors influenc
ing the availability and fixation of plant 
nutrients.

There are other points that could be 
made in this discussion. For example, 
the various textbooks on soil fertility 
usually list crops most likely to respond 
to certain nutrients. How and when 
to apply fertilizers are pertinent prob
lems. Pedologists and other soil scien
tists are likely to demand a very thor
ough knowledge of the soil as the basis

for solving fertility problems, and their 
stand would be justifiable. New bio
chemical discoveries in plant behavior 
currently are making more publicity 
than findings in soil fertility, but they 
undoubtedly will be stepping stones to 
new information on soil fertility and 
plant nutrition. The writer never 
travels about the country without being 
impressed by the tremendous rural 
progress during the past decade or so, 
much of which has come about by more 
and better use of commercial fertilizers.
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Poor Practices Steal 

Much Farm Income

p EV E N  undesirable farming charac- 
J  teristics steal much farm income. 
They arc low volume of production, 
bad weather, high costs, low prices, 
low yields, inefficient livestock, and 
poor cropping systems.

There’s not much you can do about 
the weather or the general price level. 
But J. B. Claar, Farm Management 
Specialist at the Illinois College of Agri
culture, says you can combat the others 
if you will study your business and cor
rect its weaknesses.

Farm Bureau Farm Management 
Service records show that the value of 
total production on the average 160- 
acre grain farm last year was less than

$11,000. Figuring all costs, only $110 
was left to pay for management ability. 
If your farm uses less than 24 months 
of labor, this low-volume thief may be 
stealing from you.

You can improve low yields and low 
volume of business with a good crop
ping system and a fertility program, 
Claar says, and give yourself some pro
tection against bad weather. Your 
cropping system should include all 
the high-profit crops you can grow and 
still keep your farm in good condition.

A careful study of farm records to 
find out jwhat is wrong will help lick 
high costs and inefficient livestock.
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White Birch Helps Restore . . .
(From page 12)

If  so, the foregoing discussion would 
need modification, for the soil would 
have been supplied vital nutrients re
leased from the organic debris follow
ing decomposition. As a result a con
dition favorable for establishment and 
growth of birch, and subsequently pine, 
would have followed. However, no 
peculiarities such as charred wood or 
darkened organic leachates were found 
in the soil.

A more plausible explanation is that 
birch, by its strong nutrient cycle, sup
plies organic matter which enriches the 
soil directly under the crown. This 
continual return of nutrients to the 
soil through deposition of leaf litter on 
the surface, followed by decay and 
leaching, is not unusual. It is an im
portant factor influencing soil fertility. 
Plow zone calcium concentrations, for 
instance, are significantly greater under 
red cedar crowns than under neighbor
ing red pines on abandoned field soils 
in Connecticut. And when maple and 
pine logging slash or pine-hemlock hu
mus from natural woodlands is ap
plied to potash-deficient soils in New 
York, substantial increases in pine and 
spruce vigor follow. These applica
tions also result in higher potassium 
concentrations in needles. Thus, one 
might say the nutrients were restored

to the surface soil by the “pumping 
action” of the birch.

Summary’

W hite birch exerts an appreciable in
fluence in increasing exchangeable 
potassium in plow zones of sandy soil 
in Adirondack old fields. As a result, 
young white pines grow well under 
birch crowns, while those in adjacent 
openings do not.
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The Share of Crop Nutrients . . .

( From page 26)

the Eastern and Western parts of the 
Cotton Belt. In the East the crop is 
as a rule grown on light soils which are 
practically devoid of nitrogen. Here 
nearly all of its nitrogen must come 
from commercial sources. On the 
other hand, a substantial part of the 
total cotton grown in the United States 
comes from the semi-arid sections of 
Texas where the soil still contains much

organic material and where little com
mercial nitrogen is, therefore, used.

The weighted averge of all the indi
vidual ratio figures listed for nitrogen 
amounts to 17 per cent. That is to 
say, despite the heavy expansion which 
during recent years has occurred in the 
use of commercial fertilizer, less than 
one fifth of the total nitrogen contained 
in harvested crops or pastured plants
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comes from commercial sources. The 
remaining quantities are obtained, of 
course, from manure, from soil nitro
gen, and, above all, from legumes. Cal
culations prepared by the author have 
shown that the figures applying to these 
items are, on an annual basis, approxi
mately 1.4 million tons each for ma
nure as well as for soil nitrogen and 
3.3 million tons for the legumes.

The latter figure seems surprisingly 
high. Some of the leguminous crops 
grown are, however, rather rich in 
nitrogen. To illustrate, the nearly 30 
million tons Qf alfalfa hay annually 
harvested in the United States contain 
almost one million tons of this plant 
food. Moreover, enormous quantities 
of leguminous nitrogen are regularly 
added, of course, to the soil and thereby 
become available to subsequent crops 
through the widespread practice of 
turning under a crop of clover or of 
some related plant.

W e shall next look at the figures for 
phosphoric oxide listed in Table II. 
W ith respect to this plant food the con
ditions entirely differ from those pre
vailing for nitrogen. In the first place, 
the over-all ratio figure for phosphoric 
oxide is 99 per cent. In other words, 
for the country as a whole practically as 
much of this plant food is applied in the 
form of commercial fertilizer as is con-

T a b l e  I I .— P e r  C e n t  o f  t h e  T o t a l  
• P l a n t  F ood C o n t a in e d  i n  C r o p s

A dded  i n  C o m m e r c ia l  F e r t i l i z e r >
S e a s o n  o f  1950/ 51 *

Nitro
gen

Phos
phoric
oxide

Pot
ash

C om ............................... 30 95 70
Small grains................. 1 2 187 81
Cotton........................... 62 74 29
Vegetables, incl. po

tatoes, and fru its.. . 96 173 94
Tobacco........................ 95 1,480 10 0
Hay and pasture........ 3 73 1 1

Other crops.................. 3 44 15

T otal..................... 17 99 33

* Source: All figures were calculated by the author 
with the help of those presented in Table I.

tained in all of the plants either har
vested or pastured off the land. Since 
a substantial portion of the phosphoric 
oxide contained in the plants is always 
returned to the land in the form of 
manure, the soils of the United States 
must slowly become richer, generally 
speaking, in their content of phos
phorus. Most of the quantities thus 
added become to some extent unavail
able, since practically all soils at once 
“fix” a substantial part of the phos
phoric oxide applied.

The individual figures listed show 
that this accumulation of phosphorus in 
the soil is most pronounced in the cases 
of tobacco, small grains, and vegetables 
and fruits, all of which crops receive 
two or even more times as much phos
phoric oxide in the form of commercial 
fertilizer as they remove from the soil.

For cotton, however, we again have 
an intermediary ratio figure amount
ing to 74 per cent. The regional data 
prepared by the author, which because 
of space limitations cannot be presented 
in this article, show that in the South
east phosphoric oxide is applied to cot
ton substantially in excess of the re
moval. Since almost three fourths of 
all the cotton grown in the United 
States come, however, from the Mid
south or the tier of States extending 
from Texas to the Pacific Coast and 
since in all of these regions applica
tions of commercial phosphoric oxide 
are small, this crop shows for the 
country as a whole only a moderately 
high ratio figure.

The situation is similar with respect 
to hay and pasture. Regarding these 
crops a limited overapplication of the 
commercial phosphoric oxide seems to 
occur in many parts of the East as well 
as in the Corn Belt. On the other hand, 
here, too, the applications are very small 
in the West and on the Pacific Coast 
so that for the country as a whole an 
intermediary ratio figure of 73 is valid.

W e shall finally look at the figures 
for potash. In the case of this plant 
food the situation is somewhat similar 
to that which exists regarding nitrogen.
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That is to say, for all crops and pastures 
together the commercial product rep
resents only a comparatively small share 
(33 per cent) of the total potash con
tained in harvested crops and pastured 
plants, which amounts to about 4.1 
million tons. The larger part of the 
remaining 67 per cent comes, of course, 
from the soil; for the leguminous route 
does not exist in the case of potash 
while the statistical data available sug
gest that all crops harvested and all 
plants pastured off the land in the 
Continental United States annually 
receive from manure only about 1.3 
million tons of potash. That crops and 
pastures should obtain a very substan
tial part of their potash from the soil, 
can be readily explained through the 
fact that the plow-depth of an acre of 
soil may contain about 30,000 pounds 
of potash which figure is far in excess 
of those applying to nitrogen and phos
phoric oxide.

In so far as the potash situation of 
the individual crops is concerned, Table 
II again lists high ratio figures for to
bacco and for vegetables or fruits. Evi
dently these plants yield so much per 
acre and they need, therefore, such large 
amounts of potash that the quantity

contained in the soil in available form 
can supply only a very small part of 
these needs.

Corn and small grains, too, show in 
the case of potash rather high ratio fig
ures (70 and 81 per cent respectively). 
It seems that the explanation for these 
figures must mainly be seen in the 
rather high potash content of many of 
the mixtures today used in the Midwest.

Turning next to cotton, the low ratio 
figure of 29 per cent listed in Table II 
at first glance surprises. Here, too, it 
is necessary, however, to bear in mind 
that today a very large part of all the 
cotton grown in the United States 
comes from the Western parts of the 
Belt where little commercial potash 
is used.

Finally, hay and pasture carry in our 
Table II a ratio figure of 11 per cent. 
Since manure apparently makes avail
able to hay and pasture every year only 
a few hundred thousand tons of potash, 
while Table I shows that the total hay 
harvested in the United States and the 
total plants pastured off the land there 
contained together about 2.1 million 
tons of this plant food, hay and pasture 
evidently in a large measure depend on 
the soil for the potash they need.

Dne Plus or Minus
( From page 5)

of Agriculture. Upon receiving it 
from the superintendent of documents 
he found to his chagrin that it merely 
discussed the budget and home prob
lems of the great mass of unattached 
females— the “government gals” of the 
District of Columbia. Being both un
willing and unable to strike up a part
nership with one of these clever single
livers, he has kept plodding along in a 
rented room, not knowing or caring 
what comforts he has rejected.

But the real test and the best anti
dote involved in single residence are to 
reach and grow outwardly, not to mope

and hide inside a barren cell.
I presume this is why no other 

season in our calendar of events has 
such a strong meaning to old and 
young, married and single, as the month 
of December and what it represents in 
all our past experiences. It may not 
always hold the soft touch of security 
or the sense of belonging, because not 
all of us can be equally fortunate in our 
lives and associations.

Yet what unites us at Christmas is 
a desire to be together. Humanity is 
always more or less lonely even in 
crowds on a gala day, unless the
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spirit is stirred and invigorated by some 
overwhelming truth and helpful belief.

W e have this sweet truth and healing 
belief to sustain us as kindred sojourn
ers in the experiences of life— the wor
shipful attitudes that characterize 
Christmas and bring us nearer to a 
common understanding. Those good 
old hearty neighborhood gatherings 
remain, sometimes even in these hectic 
days of commercialized amusement, to 
refresh us and reunite us for that sea
son that memories make dear and 
delectable.

If we of the elder generation have 
no secret errands to run and sly pur
chases to make for the sake of the boys 
and girls of our own at Christmastide, 
we can at least find other ways to reach 
out and be kindly and encouraging. It 
is quite possible, too, that we can repeat 
our Santa antics for the happiness of 
grandchildren— not one whit less appre
ciative or responsive than the little ones 
of the 1920’s, now grown into sober 
and solid citizens with kiddies of their 
own.

O f course, you have to be very care
ful in these holiday doings not to 
get off by yourself again and start to 
overwork that vivid memory. Some
times one wonders why memories stay 
so clear after many, many years. 
Maybe it would be a lot better for our 
memories to falter a little and be less 
irritating or provocative of tears. If 
you let memory haunt you with those 
Dickensonian visions of “Christmas 
past,” it is quite likely that your enjoy
ment of “Christmas present” will suffer 
a setback in zest and joy. It was quite 
the contrary with the Scrooge story. 
Scrooge had so many Christmas sins 
to repent that he found nothing but 
the keenest of pleasure in surveying the 
plum pudding and turkey of “Christ
mas present.”

But with you, Mister Old-time 
Householder, all Christmas memories 
that you can conjure up through the 
mists of yesteryears seem to be unblem
ished, bright, and happy ones. Every
one was well and hearty. All the old

familiar faces and kindly voices were 
there. Dinners were long in the prep
aration and very appetizing in the 
eating thereof. Social intercourse with 
old friends was highlighted with toddy 
and song. Late hours were over
looked and future daily cares forgotten.

It was then that all that utter non
sense about terrible mothers-in-law got 
so badly shattered. Because it was 
your mother-in-law who always made 
such delicious mince pies and schaum 
torte for the Christmas festivities. 
And she usually served you the biggest 
piece of both with a wide and friendly 
smile that made you remember that 
she had taken the place of your own 
mother— long since gone beyond the 
Christmas circle.

This, therefore, is the stuff that 
“dangerous” dreams are made of at 
Christmas time— dangerous if their 
coming causes one to forget the duties 
and the pleasures of the living present. 
For it took all of those traditional happy 
holidays to fortify you for the ones to 
come that will not quite compare. But 
in the place of a bereft attitude and one 
of dismal looking backward, this is 
really the time to be proud of what has 
been experienced and what has been 
shared— scenes that time can never 
erase or belittle.

T o have had Christmas at all is in 
itself a blessing, because we know of 
so many millions of the world’s people 
who lack anything like it. In thus 
thinking of their deprived condition 
we are not like so many “expanders” 
and go-getting commercialists who 
believe that the real salvation of for
eigners is to get wise to America’s way 
of doing business. Christmas observ
ance, it is true, has been invaded much 
by salesmanship and manifestations of 
that pressure and persuasion that we 
like to see in commerce.

Not for a moment do we mix this 
up with the vital feeling that pervades 
our lives upon nearing the happy 
Christmas season again. It is that 
serenity and hopeful poise that would 
be the best of things to export to hosts
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without much of them. In doing that 
we would not fret over dollar exchange 
or tariff concessions, and we would 
probably receive some valuable “goods” 
in return devoid of duties and immune 
to shipwreck or disaster.

As we look backward along the 
course of time to those joyful reunions 
and sacred worship that marks the 
celebration of Christmas, we seldom 
remember what presents we received 
from whom; but instead, we recall the 
honesty and simplicity and all-abiding 
faith which our humble neighborhood 
evinced as Christmas cards were sent 
and evergreens gathered.

Once I lost a friend. Again I lost 
another. In due time I shall part with 
more. Each and all of them raise up 
memories of numerous Christmas pleas
ures for the experiencing of which I 
am much stronger and better to serve 
out my own allotted span.

One of those comrades fell ill in a 
distant city a few years ago. Although 
I was unable to visit the hospital, this 
comrade wrote me that my presence 
seemed to rest in that little room, over 
there in that fat old leather chair beside 
the iron bed, only a handclasp away.

I have always maintained that there 
is such strength and power in the stead
fast human spirit that no sorrow or 
disaster can wholly ruin it. Some fad
dists of the modern cults proclaim that 
this is merely a burst of the neurotic 
temperament. They claim that tears 
and a heart bowed down are signs either 
of senility or of nervous disorders, pos
sibly tracing to frustrations or malad
justments in youth. T o  my simple way 
of living and learning, that is blasted 
nonsense.

In only one regard do I meet their 
views. If one continues to shed misery 
and mourning all over the premises, not 
looking for some ways to be of aid to 
other unfortunate people, he ought to 
brace himself and come out of it. For 
most of us are sure that true sympathy 
seldom is born to mankind until one 
goes through the valley of the shadow 
part way with a friend.

Left-untreated onion; R ight-treated  with MH-40

UNITED S T A T E S  X
RUBBER COMPANY

N a uga tuc k Chem ical D ivisio n , N a u g a tu c k , C o n n .

producers of seed protectants, fungi
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap.

Naugatuck nips 
storage growth in bu d !
Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40%  maleic 
hydrazide and called MH-40.*

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun
dreds of potential uses for MH-40. One 
development was for the inhibition of stor
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops.

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u. s. Pat. no . 2 ,6 1 4 ,9 1 6  

MH-40 is one more example of Naugatuck know
how at work, always striving to introduce new 
and better products to the agricultural field.
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FREE LOAN OF EDUCATIONAL FILMS
T h e  A m erican  P o ta sh  I n s titu te  will be pleased to  loan  to  ed u catio n al  

o rg a n iz a tio n s, a g ricu ltu ra l advisory group s, responsible fa rm  associa
tio n s , an d  m em b ers o f  th e  fertilizer trad e  th e  m o tio n  p ictu res listed  
below . T h is service is free excep t for shipping ch arges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 6

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save T h at Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From  Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, r u nning time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From  Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

W est: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Cuelph, Ontario.
IMPORTANT

R eq u ests should be m ad e well in advan ce and should include in fo rm a
tio n  as to  group before w hich th e  film is to  be show n, d a te  o f exhibition  
(a lte rn ativ e  d ates  if  possible), and period o f  loan .

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

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

Reprints
2 8 -1 2 *4 5  B etter Corn (M idw est) (C ircu la r) 
F -3 -4 0  W hen Fertiliz ing , Consider P lant-food 

Content o f  Crops 
S -5 -4 0  W hat is the M atter with Y our S o il?  
Y -5 -4 3  Value &  Lim itations o f Methods o f 

Diagnosing P lant Nutrient Needs 
A-1 -4 4  W hat’s in  T hat Fertilizer Bag?
Q Q -1 2 -4 4  L eaf Analysis— A Guide to B etter 

Crops
P -3 -4 5  Balanced F ertility  in the O rchard 
Z -5-45 A lfa lfa— The A ristocrat
0 0 - 8 - 4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farm s
Z Z -11-45 F irst Things F irst in Soil F ertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5 -4 6  Learn Hunger Signs o f  Crops
1-2-47 Fertilizers and Human Health 
T -4 -4 7  F ertilizer P ractices fo r Profitable

Tobacco
AA -5-47 T he Potassium  Content o f  Farm  

Crops
T T -1 1 -4 7  How D ifferent P lan t N utrients In 

fluence P lan t Growth 
V V -11-47  Are You Pasture Conscious? 
R -4 -4 8  Needs o f  the Corn Crop 
X -6 -4 8  Applying Fertilizers in Solution 
A A -6-48 The Chem ical Composition o f Agri

cu ltural Potash Salts 
G G -10-48 Starved P lants Show T heir Hunger
0 0 - 1 1 - 4 8  The Use o f  Soil Sam pling Tubes 
K K -1 0 -4 9  An Approved Soybean Program

fo r North Carolina 
S S -1 2 -4 9  Fertiliz ing  Vegetable Crops 
F - l -5 0  A Sim plified F ield  Test fo r D eter

mining Potassium  in P lant Tissue 
K -3 -5 0  M etering Dry Fertilizers and Soil 

Amendments into Irrigation  Systems 
V -5 -50  Potassium  Cures Cherry Curl L eaf 
B B -8 -5 0  Trends in Soil Management o f 

Peach O rchards
1-2-51 Soil Treatm ent Im proves Soybeans 
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A woman driving 70 miles an hour 
noticed a motorcycle cop tailing her 
and thought she could shake him by 
speeding up to 80. When she looked 
again she saw two cops behind her. 
Suddenly she spotted a gas station and 
pulled up to a screeching stop in front 
of it, leaped out, and dashed into the 
room marked “Ladies.” When she 
came out the cops were still there. 
Without batting an eye the lady said 
coyly, “I ’ll bet you thought I wouldn’t 
make it.”

Joe and A1 were celebrating one 
night, and the next day Joe visited 
his buddy in the hospital.

Al: “W hat happened to me last 
night?”

Joe: “Well, we were having a good 
time, and suddenly you climbed out on 
the window sill and said you thought 
you’d fly around for awhile.”

Al: “Why didn’t you stop m e?”
Joe: “Well, to tell the truth, just 

about that time I thought you really 
could fly.”

Let the woman dearest to a man say 
tenderly: “You were so handsome to
night, dear. I was proud of you.” 
Then see his face light up with noble 
unselfish joy, because he has given 
pleasure to others.

Awakened in the middle of the 
night, the sleepy man lifted the tele
phone receiver and heard a woman say: 

Voice— “Hello! Are you Harry?” 
Man (growling)— “No. But I ’m not 

bald by a long sight either!”

He— “Did anyone ever tell you that 
you have beautiful eyes?”

She— “Not while looking where you
are.

“I have a pain in my abdomen,” said 
the rookie to the army doctor.

“Young man,” replied the medico, 
“officers have abdomens, sergeants have 
stomachs, YO U  have a bellyache.”

A hillbilly was called as a witness 
in a lawsuit.

“Can you write,” asked the lawyer 
for the plaintiff.

“Nope.”
“Can you read?”
“W ell, I kin read figgers pretty good, 

but I don’t do so good with writing. 
Now take these signs along the roads. 
I kin tell how furto but not whurto.”

Doc: “It’s a good thing you came to 
me when you did, my good friend.” 

Bill: “Why, Doc? Yuh broke?”

When telling an alleged funny story, 
always make it as short as possible. 
If you build it up and stretch it out, 
you give your listener time to think of 
a worse one to tell you.



M/oitfft Greater A lfalk Yield per a m ?

Borated Fertilizers pay
3 ways on Alfalfa

1. EXTRA YIELDS 2. BETTER QUALITY 
3. LONGER LIFE STANDS

Yes, Boron means bigger crops o f  bet
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. T o put Boron back 
into the soil, use F e r t i l i z e r  B o r a t e —  
h i g h  g r a d e  . . . it’s the low-cost fer
tilizer borax, rich in Boron. (Contains 
approximately 121% borax equivalent).

F e r t i l i z e r  B o r a t e — h i g h  g r a d e , is an 
ore concentrate developed especially 
for fertilizer use. Because its water con

tent is held to about 24% (5 mols) 
this material saves you money in costs 
o f  transportation, storage, handling, 
etc. Only 83 lbs o f F e r t i l i z e r  B o r a t e  
h i g h  g r a d e  is required for each 1 0 0  
lbs. borax guaranteed in formulated 
m ixtures. A vailable in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . .  a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations.

Write today for literature and quotations on 
Fertilizer Borate—  The Low-Cost Fertilizer Borax

A G RICU LTU RA L O FFICES

•  P. O . Box 229  
East Alton, Illinois

9  1st National Bank Bldg.
Auburn, A labam a

BM N U FA CrU tffl Of  FAMOUS "10 R IU II f f AM" PACKAGE PRODUCTS

PACIFIC COAST BORAX CO.
D I V I S I O N  OF B O R A X  C O N S O L I D A T E D ,  L I M I T E D

100 PARK AVINUI 229S LUMBER STRUT ABO SMATTO PLACI 
NEW TORK 17, N.T. CHICAGO IB, ILLINOIS LOS ANOIIIS S, CALIF.



BetterCrops 
..PLANT FGDD

I F  N O T  D E L I V E R E D ,  r e t u r n  to

AMERICAN POTASH INSTITUTE, INC.
1102—16th St., N. W., Washington 6, D. C. 

R E T U R N  P O S T A G E  G U A R A N T E E D

Sec. 34.66, P. L. & R.
U. S. POSTAGE

PAID
Washington, D. C. 
Permit No. 2283

T H E  P O C K E T  B O O K A G R I C U L T U R E






