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Breaking Old Sod

IN A SM U C H  as the combined propagandist efforts of agricultural 
leaders early in 1952 will be directed toward the possibility and 

desirability of attaining new superlatives in food and fiber production, 
we take a long backward look to see what the pronouncements from  
on high were 35 years ago. That era in which so many of us made 
our first apprenticeships to the food and feed craft seems a long time 
ago. The first world war was at its height, W oodrow W ilson was 
president, and David Houston was the secretary of agriculture, with 
Carl Vrooman as assistant. It brought out the first critical test of 
teamwork between the loyal and able members of the land-grant 
colleges, the farm  societies, the commercial suppliers of agriculture, 
and the chiefs of bureau work in the U., S. Department of Agriculture.

While agriculture had been formii- when Hitler went rampaging—and 
lating its policies and adding to its thanks to more lime and fertilizer, 
strength and sinews for a decade or hybrid corn, tractors and power equip- 
two before the imperial German dy- ment, D D T and similar pesticides,
nasty did. its dirty work and dragged agriculture’s accoutrements for war
us in, we were not able to produce as were far ahead of the best we had to
much per acre, per livestock unit, and offer in the period to which we now
per farm worker as the second world return in retrospect, 
war found our farms prepared to pro- Before going right into the details 
duce. But the task was even harder of directed effort in behalf of more
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food and its conservation which Hous
ton & Co. took in 1917, let’s get some 
of the background smoothed out so we 
know what had been uppermost in 
agricultural doings outside of the war 
itself.

TH E Department in January 1917 
told the nation the crop produc
tion situation in statistical form. Based 

on 101,880,000 population then noted 
for the country, we were producing 220 
pounds of beef, pork, and mutton per 
capita, 608 pints of milk, 21 pounds of 
butter, 17 dozen eggs, 40 pounds of 
cereals, 20 pounds of sugar, 3 bushels 
of orchard fruits, and a quarter of a 
box of citrus per year, all on per capita 
basis. You can reach for that Yearbook 
and check your own relative compari
sons with the rate we produce today 
for 151 million, but I can say at a 
glance that we seem to lag behind now 
on only our total meats and total butter 
produced per capita. Today we have 
more variety, and we have emphasized 
the oil crops and livestock products, 
instead of trying to do our part mostly 
on wheat tonnages as we did in 1917.

The facilities just created by the 
Federal farm loan act were being set up 
back then. The interest charges were 
to be six per cent or less, but never 
more than one per cent over the rate 
paid on bonds sold by the Federal land 
banks. The Treasury Department had 
full charge of the new system, but the 
Agriculture Department promised to 
supply information and give help to 
farmers who wanted to set up local 
farm loan associations.

Agencies were introducing the soy
bean to our farmers. They were told 
of the origin in Japan, and how much 
daily use was made of soybeans over
seas for sauces, soy cheese, vegetable 
milk, flour, and animal meals. Farm
ers were told that a factory in Ohio 
was making a milk product from soys 
to be used by bakers and chocolate 
makers (properly labeled) and how 
use of soybean oil meal for livestock 
was confined largely for the time being

to the Pacific States, where soybean 
mill feed is used “by both dairymen and 
poultrymen” in balancing rations de
ficient in protein. To add extra appeal, 
one note stated that soybeans could be 
ground and used successfully as a coffee 
substitute, and might also make up part 
of the ingredients for candy manufac
ture.

ELEVEN  public hearings were held 
in February 1917 by the Depart

ment to afford interested persons a 
chance to present their views on pro
posed official standards for wheat. The 
Bureau of Plant Industry and the 
Office of Markets and Rural Organiza
tion had the job of promulgating the 
grades after devising them. Wm. A. 
Taylor and Charles J. Brand were chiefs 
of the respective bureaus—and the 
latter one had delved into the new and 
developing theory that farmers should 
know and do something more intelli
gent about marketing products after 
they produced them. This sudden 
craze for market studies and ways to 
find out what occurred in the “dark or 
twilight” zone of handling cash farm 
products, and the hunch that farmers 
must come closer to the ultimate con
sumers, all fringed the big picture of 
farm life in the midst of World War I.

The Office of Public Roads and Rural 
Engineering, Logan W. Page, director, 
had said that only about 277,000 miles, 
or 11 per cent of all the nation’s high
ways outside of incorporated places, 
were improved with some form of sur
facing. State highway departments the 
year before had surfaced about 10,000 
miles of roads and maintained about 
52,000 miles of main and trunk high
ways. The expenditures for all road 
and bridge work in the country were 
estimated at $219 million for 1916. 
This was an increase of 250 per cent 
from the level of 1900, they told 
anxious motorists who wanted to pave 
more mileage for the growing use 
of the chugging autos of the day—then 
deemed foes of farm peace and high
way security. Even then their op
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ponents and the enemies of good roads 
did not know that a million citizens 
would die from use and abuse of the 
flivver and the limousine Within 35 
hectic years. (How many lives have 
been saved by motor vehicles remains 
a story to be researched from hospital 
and physician sources—including hun
dreds of infants born in hustling auto
mobiles.) But we must not pause for 
philosophy.

There was a rumor circulated that 
spring to the effect that it was the inten
tion of Secretary Houston and the good 
roads materials folks to force states to 
use certain specified types of materials 
before any state would get Federal aid 
out of the jackpot of $85 million which 
Congress had supplied. In denying this 
charge, Mr. Houston said that there 
were no restrictions whatever, direct 
or implied, and that the states might 
submit for approval any kind of road— 
even an earth road—and approval 
would be given if the construction was 
substantial and equal to traffic needs.

County agent work began in the 
North-central States in 1911, and a 
report made in 1917 showed the num
ber of agents to be 420. The average 
yearly budget for this extension activity 
was given at $3,000, contributed by the 
Federal government, by the states 
through the colleges and the county 
supervisors, by individual farmers and

public-spirited individuals and organ
izations. At the same time there were 
478 counties with women “county 
agents” with a total combined budget 
of about $755,000.

0

CA T T L E  fever tick eradication was 
the theme of the hour, with bovine 

tuberculosis on the threshold of attack 
from state-federal cooperation. A. D. 
Melvin was chief of the Bureau of Ani
mal Industry then. A published record 
in 1917 indicated that there were 485 
infected counties left with tick control 
incompleted, while 437 counties had 
been fully released. In 1906 the total 
area with tick infection was 728,000 
square miles, whereas by 1917 this had 
been cut by 309,000 miles to about 420,- 

■ 000 miles which was around 43 per cent 
of the cleanup program in finished form.

To drive a wedge of tick-free terri
tory from the upper Mississippi Valley 
to the Gulf of Mexico right through 
the heart of the heaviest infection was 
the program set for 1917. By the end 
of the year the idea was to have the 
whole State of Mississippi released from 
quarantine, and a broad high road 
opened for the unrestricted shipment 
of cattle to outside markets. A  con
servative estimate by the authorities 
based on farm opinions was that $7.50 
apiece had been added to the book 
values of all cattle in the areas where 
infection from ticks had been largely 
eliminated so that a free and open 
market could be counted upon. Where 
boll-weevil injuries to cotton crops 
caused sharp declines in land values 
during the previous decade, the report 
was that the conquest of the tick had 
not only restored but had advanced 
those average land values appreciably.

Commercial fertilizer of mineral ori
gin was in the spotlight. The Bureau 
of Soils, Milton Whitney, chief, had 
secured a special fund from Congress 
to erect a plant on the southern Pacific 
Coast to experiment on a commercial 
scale with the recovery of potash from 
kelp. They were also testing losses of 

( Turn to page 48)



Research Points the Way 
tn Higher Levels 
of Peanut Production

£  3 .  y„,L, $ r .

North Carolina Agricultural Experiment Station, Raleigh, North Carolina

FEW  crops can compete with pea
nuts for the reputation for pecu

liarity and uniqueness. The peculiarity • 
begins with the name itself. The pea
nut or “ground nut,” as it is sometimes 
called, is, in a true sense, not a nut but 
rather a pea. Its reputation for unique
ness is heightened by the fact that it is 
the only domestic plant whose flowers 
are produced above ground while its 
fruit develop beneath the surface of the 
soil.

The unpredictable behavior of pea
nuts to fertilization is legendary among 
agronomists who have experimented 
with this crop. Perhaps the most sig
nificant factor contributing to its repu
tation for peculiarity is the fact that 
the peanut has successfully “resisted” 
attempts at increased production, and 
the average yields in the United States 
are essentially no higher today than 
several decades ago. This, of course, 
is in marked contrast to the progress 
that has been made in increasing yields 
of other common field crops. In recent 
years, however, intensive research pro
grams have helped to unravel many of 
the mysteries associated with the pro
duction of this crop. This work has 
indicated many reasons why peanuts 
behave as they do and it should serve 
as the basis for marked increases in 
production in the future.

The following discussion is for the 
most part based on work conducted at

the North Carolina Agricultural Experi
ment Station with large-seeded bunch 
and runner type peanuts. The general 
relationships which have evolved from 
this work should also be applicable in 
other areas where the small seeded 
bunch and runner peanuts are grown.

Soils

A large proportion of the peanuts 
produced in this country are grown on 
Coastal Plain soils of the South Atlantic 
and Gulf States from Virginia to Ala
bama. In recent years the acreage in 
Texas and Oklahoma has also been 
expanded. Throughout these major 
producing areas, peanuts are grown on 
predominantly sandy soil.

An ideal soil for peanuts has been 
characterized as a well-drained, light- 
colored, loose, friable sandy loam.1 
Soils with desirable physical properties 
usually have a relatively low exchange 
capacity and are generally low in or
ganic matter and reserves of plant nu
trients. The fact that peanuts are 
grown on soils of low native fertility 
serves to emphasize the need for an 
extremely careful program of fertiliza
tion and management in order to main
tain a high level of production.

Spacing

One of the principal factors limiting
1 The Peanut, The Unpredictable Legume. The 

National Fertilizer Association. 1951.

6
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peanut yields in many areas is the low 
plant population. In fact, the failure 
of peanuts to respond to many fertili
zation and management practices may 
result from plant populations which are 
only 40-60% adequate.

Despite the fact that the major por
tion of the fruit is produced in a circle 
with a radius of only 4 to 6 inches from 
the tap root, the large 'seeded bunch 
and runner peanuts are normally grown 
in 34 to 42-inch rows. In peanut spac
ing studies, yield increase of 600 to 
1,200 pounds per acre have been real
ized by reducing the row width of the 
Virginia Bunch type peanuts from 36 
inches to 24 and 18 inches. Higher 
yields have also been obtained with the 
Jumbo Runner variety grown in 36- 
inch rows instead of the conventional 
40 to 42-inch rows.

Experiments with the large-seeded 
type have shown little effect of varying 
the spacing of plants within the row 
from 4 to 12 inches. However, to help 
compensate for poor germination and 
provide an adequate stand after the loss 
of plants from insect damage, diseases, 
and careless cultivation, it is recom
mended that seed be planted at least 6 
to 8 inches in the drill. Even closer 
spacing has been found to be desirable 
with the small-seeded, Spanish variety.

One of the principal difficulties con
fronting most growers is that of adapt
ing tractor equipment to plant, culti
vate, and harvest peanuts in narrow 
rows. Various improvisions are being 
made to overcome this problem, how
ever. One system which has proved 
satisfactory with the tricycle-type tractor 
consists of using a rear wheel spacing 
of 80 inches and alternate row width 
of 23 and 17 inches, permittijig four 
rows of peanuts to be planted and culti
vated in one operation instead of the 
usual two. For four-wheeled tractors 
with the cultivator frame mounted to 
the rear, the use of a 72-inch wheel 
spacing permits the handling of two 36- 
inch rows of corn, cotton, and soybeans, 
and either three 24-inch or four 18-inch 
rows of peanuts without adjusting the
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wheels. A number of farmers in North 
Carolina are using this system to grow 
peanuts in 24-inch rows with excellent 
results.

Fertilization

The fertilization problem in peanuts 
is related primarily to the maintenance 
of adequate supplies of potassium and 
calcium. Other nutrients added in fer
tilizer materials are seldom found to be 
beneficial.

Potassium. Peanuts have long had 
a notorious reputation for lowering the 
productivity of soils, and recent studies 
at the North Carolina Experiment Sta
tion have indicated that the deleterious 
effect of peanuts on soil productivity is 
due primarily to the removal of large 
amounts of potassium from the soil. 
However, despite this reduction in po
tassium level, peanuts normally respond 
little to direct applications of potassium 
fertilizers except on soils extremely defi
cient in this element.
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Experiments have shown that from 
the standpoint of maintaining the pro
ductivity of peanut soils, it is desirable 
to grow peanuts in rotation with other 
well-fertilized crops. This work has 
indicated that it is better to maintain 
an adequate level of soil potassium by 
applying somewhat larger than normal 
rates of potassium to the other crops 
in the rotation rather than by fertilizing 
the peanuts directly. For example, in 
a two-year rotation of cotton and pea
nuts these studies have shown it to be 
better to apply 80 pounds of potash to 
the cotton and none to the peanuts than 
to apply 40 pounds to each crop.

The generally deficient level of potas
sium and the need for higher potash 
fertilization of peanut rotations are in
dicated by a recent summary of all soil 
analyses performed by the North Caro
lina Soil-testing Division during the 
July-June period, 1949-1950. This sur
vey showed that almost two-thirds of 
all the soil samples from the nine prin
cipal peanut-producing counties were 
“low” or “very low” in potash.

On soils low in potassium, peanuts 
may respond to direct applications of

potash fertilizers. On such soils it has 
been found desirable to apply 75 to 100 
pounds of muriate of potash directly to 
the peanut crop either as a topdressing 
as the plants emerge or in bands to the 
side of the seed at planting.

Calcium. Growers in Virginia and 
North Carolina have followed the prac
tice of applying gypsum or “land- 
plaster” to peanuts for a number of 
years. Experiments have shown that 
the beneficial effect of this material is 
due to the calcium which it supplies. 
Furthermore, it has been demonstrated 
that the calcium tends to promote 
kernel development and reduce the 
number of “pops” or unfilled pods.

These studies have shown that cal
cium as well as other nutrients may be 
absorbed by the developing fruit as 
well as by the roots. This work has 
emphasized that calcium is relatively 
immobile in the plant and is not trans
located in sufficient quantities from the 
root to meet the needs of the develop
ing fruit. Thus to be most effective the 
calcium must be localized in the soil 
around the developing pods.

Numerous experiments have been



January 1952 9

F ig . 3 .  A side fro m  supplying ca lc iu m  to  p ean u ts, lim e  is needed to  m a in ta in  a fa v o ra b le  so il re a c 
tio n . T h e  stu n ted , lig h t-co lo red  p lan ts  in  th e  b ack g ro u n d  w ere grow ing on very ac id  so il (p H  4 . 8 )  

w hile th e  m ore v ig orou s p lan ts  in  th e  fo reg ro u n d  had  b een  lim ed to  pH 5 .8 .

conducted to determine the most effi
cient means of supplying the calcium 
needs of peanuts. Generally, gypsum 
and liming materials have proved to 
be equally effective when used prop
erly.

Best results have been obtained with 
gypsum when it is applied as a top- 
dressing as the plants begin to bloom. 
The material falls around the base of 
the plant in the area in which the fruit 
are formed. An application of 400 to 
600 pounds per acre is considered to be 
sufficient.

Liming materials have proved to be 
most effective when applied broadcast 
at least two or three months before 
planting. Ideally the soil should be 
limed to approximately pH 6.1-6.2. 
Where this is done, sufficient calcium 
may, in most cases, be supplied to meet 
the needs of the developing fruit. How
ever, on extremely sandy soils with a 
low cation exchange capacity, it may not 
be possible to supply sufficient calcium 
by liming to this desired pH level. In 
such cases it may be necessary to sup
plement the calcium in the liming mate
rials with gypsum. On such light soils

calcitic materials have been found to be 
superior to dolomitic forms of lime; 
however, because of the generally low 
level of magnesium in many of the 
soils on which peanuts are grown, it is 
considered to be desirable to use a dolo
mitic material and, if necessary, to sup
ply additional calcium through the use 
of gypsum.

On extremely acid soils (pH 5.0 and 
below) lime has been found to be supe
rior to gypsum. On such acid soils 
nitrogen deficiencies may result from 
inadequate inoculation.

When soils are limed in excess of 
pH 6.2-6.3, peanuts commonly exhibit 
manganese deficiency symptoms and 
yields may be greatly reduced. Because 
of the likelihood of overliming injury 
when an excess of lime is used, growers 
are cautioned to have soils tested to 
determine the exact amount needed. 
Once the desired soil pH has been at
tained, applications of 1,000 to 1,500 
pounds of lime every three to four years 
is usually sufficient to maintain the 
proper pH and a satisfactory calcium 
level.

Nitrogen. The peanut is a legume
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and when properly inoculated may re
spond little, if any, to nitrogen fer
tilizers. Normally when peanuts are 
grown on the same soil every two to 
four years the seed need not be inocu
lated before planting. However, inade
quate inoculation may result in soil on 
which peanuts have not been grown for 
five years or longer. Nitrogen defi
ciencies may also occur when peanuts 
are grown on very acid soils.

Many growers apply small quantities 
of nitrogen in mixed fertilizers at plant
ing, and a vegetative response to this 
nitrogen may often be observed in early 
season. However, by mid-season it is 
usually difficult to detect any visual 
differences or a difference in the nitro
gen content of fertilized and unfer
tilized plants.

P hosphorus . The peanut has a rela
tively low phosphorus requirement. In 
fact, young seedlings may sometimes 
develop severe phosphorus toxicity 
symptoms when as much as 75 to 100 
pounds of P2O0 per acre is applied at 
planting. Little response to phosphatic 
fertilizers has been observed with pea
nuts except on soils which were ex
tremely deficient in this element. Ex

periments have demonstrated that when 
other crops grown in rotation with pea
nuts are fertilized adequately, phos
phorus fertilizers need not be applied 
directly to peanuts.

Rotations

Although there is no single, superior 
peanut rotation, there are several fac
tors which should be considered in the 
planning of rotations including peanuts. 
Because of the fact that peanuts re
move from the soil large amounts of 
certain nutrients, particularly potash, 
peanuts should be grown in rotations 
with crops receiving relatively heavy 
fertilization.

To help facilitate the maintenance of 
adequate nutrient levels as well as to 
afford better insect and disease control, 
it would be desirable to grow peanuts 
in three to five-year rotations rather 
than in the two-year rotations which 
are commonly employed in many areas.

In recent experiments conducted over 
a 10-year period at the North Carolina 
Agricultural Experiment Station pea
nut yields have been increased approxi
mately 40% through the use of legu
minous cover crops in a cotton-peanut

F ie . 4 .  C are should  b e  tak en  to  avoid  o vertim in g p eanu t so ils . T h e  s tu n ted , e h lo ro tic  p lants in  the 
ce n te r  o f  th e  p ictu re  w ere suffering  fro m  m anganese d eficien cy  caused  by th e  use o f  too  m uch lim e.



rotation. Penetrometer measurements 
indicated that where the cover crops 
were turned under before planting the 
soil had less of a tendency to pack and 
crust and was in a much better physical 
condition. This factor is especially 
important in the production of peanuts 
because of the necessity for the pegs to 
penetrate the surface before fruits are 
formed. There is no evidence that the 
nitrogen supplied by the legumes was 
of any direct value to the peanuts.

W eed Control
Clean cultivation is perhaps of more 

importance with peanuts than with 
most other common crops because of 
the extreme difficulty of harvesting 
under weedy conditions. Experiments 
have indicated that the most satisfactory 
method of cultivating peanuts in early 
season consists of frequent operations 
with a rotary hoe. For best results it 
is important to cultivate at a time when 
the weeds are just emerging because a 
rotary hoe will not successfully remove 
large weeds. Many growers have vir
tually eliminated hand hoeing in pea
nuts through the use of the rotary hoe 
for six to gjght weeks after planting.

Preliminary experiments have sug
gested that certain chemicals may prove 
satisfactory for the control of weeds in 
young stand of peanuts. Effective weed 
control for five to seven weeks after 
planting was obtained through the use 
of pre-emergence applications of the 
following materials: 8 and 16 pounds of 
pentachlorophenol or sodium pentach- 
lorophenate; 6 and 9 pounds of an alka- 
nolamine salt of dinitro ortho secondary 
butyl phenol; or P/2 pounds of acid 
equivalent of an alkanolamine salt of
2.4-D. None of these materials used at 
the indicated rates caused a reduction 
in stand or yields of peanuts. Neither 
was there any detectable off-flavor in 
the peanut butter or roasted peanuts 
prepared from the treated peanuts. The
2.4-D tended to delay emergence for 
three to four days. Although promis
ing, these materials are not recom
mended for general use until further 
studies have been completed.
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F ig . 5 .  In  p re lim in a ry  exp erim en ts, c er ta in  
ch em ica ls  have afford ed  e x c e lle n t c o n tro l o f  
grass and  w eeds fo r  sev era l w eeks a f te r  p la n t
ing . A p re-em ergen ce  sp ray  was used o n  th e  
area  on  th e  le f t ,  w hile th e  s tr ip  on th e  r ig h t was 

u n trea ted . N eith er area  was cu ltiv a ted .

Diseases2

Research on peanut diseases has been 
focused on three principal objectives: 
(1 ) To find suitable protectants to pre
vent seed decay, (2 ) to develop effec
tive control for leaf-spot diseases, and 
(3 ) to study factors affecting various 
stem, root, peg, and fruit rots in an 
effort to develop satisfactory control 
measures.

The North Carolina Agricultural 
Experiment Station recommends the 
use of any one of four fungicides for 
treating peanut seeds: Arasan (tetra- 
methyl thiuramdisulfide 50% ) at the 
rate of three ounces per 100 pounds of 
seed, or either Spergon (tetrachloro 
para benzoquinone 98% ), Ceresan 
(ethyl mercury chloride 2% ), or Yellow 
Cuprocide (yellow copper oxide) at the 
rate of 4 ounces per 100 pounds of 
shelled seed. Peanut seed may be 
treated at any time within 90 days be- 
for planting. The chemical dust

2 Information on diseases supplied by W. E. 
Cooper, Research Assistant Professor of Plant 
Pathology, N. C. State College.
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should be applied to the seed in an en
closed chamber where the seed are 
slowly agitated until thoroughly cov
ered.

Peanut leaf-spot diseases are caused 
by two fungi: Cercospora arachidicola 
and Cercospora personata. These dis
eases reduce the yield of peanuts by 
causing the leaves to fall off the vines 
before the fruit mature. The control 
measures for both of these organisms 
are essentially the same. Most effective 
control and greatest response in yield 
have been obtained with the use of 
dusting sulfur with 4%  metallic copper. 
Dusting sulfur alone has also been used 
effectively. For best results three appli
cations should be made using 15 to 20 
pounds of the dusting material per 
acre each time. In North Carolina it 
is recommended that the first applica
tion be made during the first 10 days 
of July and the others at 14-day inter
vals thereafter.

Southern stem rot, Sclerotium rolfsii, 
is generally present in peanut soils to 
some extent and at times causes severe 
losses. When peanuts are grown in rota
tion with soybeans or other crops which 
are attacked by this disease, the dam
age to peanuts is usually increased. It

has also been observed that disease inci
dence is greater where many of the 
vines are covered with soil at the last 
cultivation. Peanut varieties exhibit dif
ferences in resistance to this disease, and 
in many peanut-breeding programs at
tempts are being made to incorporate 
disease resistance into new varieties.

During the past two years, rather 
widespread infestations of nematodes 
have been observed in the Virginia- 
Carolina peanut belt. The deleterious 
effects of these infestations are usually 
more pronounced on relatively light 
sandy soils and are characterized by 
markedly stunted plants with restricted 
root systems. Two types of organisms 
have been found to be responsible for 
this damage: (1 ) a root-knot nematode 
and (2 ) a “sting” nematode. Control 
measures which are now being studied 
will likely include the use of longer 
intervals between the growth of peanuts 
and other susceptible crops on infested 
soils. Soil fumigation has also proved 
effective in early trials.

Insects3

It is estimated that insects cause more 
than a million dollars dawage to pea- 

( Turn to page 47)

F ig . 6 .  A co m b in a tio n  o f  im proved  p ra c tice s  pays o ff. T h is  field  yielded  m ore th an  3 ,5 0 0  pounds
o f  p eanu ts per acre .



Simple Tests for Magnesium 
and Calcium in Plant Material 
and Magnesium in Soils

J3 u  X (u a n < j X u  C^heng. a n  J  R o g  e r X r .  13ra  ij

Department of Agronomy, Illinois Agricultural Experiment Station, Urbana, Illinois

SIM PLE and rapid tests for the 
determination of the nutrient ele

ments in soils and plants have found 
an important place in applied agricul
ture for the diagnosis of nutrient defi
ciencies. Satisfactory soil tests for cal
cium, phosphorus, potassium, and the 
ammonia and nitrate forms of nitro
gen are available (1 ) (4 ). Satisfactory 
tests on plant tissue can be made for 
the inorganic forms of potassium, phos
phorus, and nitrate nitrogen (2 ). The 
tests for magnesium in soil extracts 
such as the titan yellow, thiazole yel
low, and p-nitrobenzeneazoresorcinol 
tests have been only moderately satis
factory (1 ) (7 ), and no direct tests 
for magnesium and calcium on plant 
tissue are available. This paper de
scribes direct spot test techniques for 
magnesium in soils and for magnesium 
and calcium in plant materials which 
may prove helpful in- diagnosing cal
cium and magnesium deficiencies. So 
far they are only tests, not calibrated 
tests, although the magnesium test 
is partially calibrated. Their use for 
determining calcium and magnesium 
in soil and plant extracts is described 
by Cheng and Bray (3 ).

The Calcium Reagent
The calcium reagent is a solution of 

freshly prepared murexide which grad
ually loses its sensitivity on exposure 
to light and air. Except for Cu, Zn, 
Cd, and some other heavy metals not

present in soil extracts or plants in 
amounts high enough to cause inter
ference, murexide is specific for cal
cium.

T he Magnesium Reagent
The magnesium reagent used for the 

soil and plant tissue test is Erichrome 
Black T , commonly known as F241.* 
Its chemical name is l-(l-Hydroxy-2- 
naphthyazo ) - 5 - nitro - 2 - naphthol-4-sul- 
fonic acid. It forms a wine-red colored 
complex (Mg-F241) with magnesium 
in an alkaline solution.

It also complexes with Ca, Mn, Fe, 
Cu, and Zn. However, none of these 
are present in plant tissue or soil ex
tracts in amounts high enough to cause 
interference. For example 1,000 ppm. 
of Ca causes no color change. How
ever, acid and/or manganese changes 
F241 a pinkish red. The former is 
avoided by using a buffer solution. 
The manganese, on drying, changes 
from red to a grayed green color leav
ing a ring of wine-red color surround
ing the grayed green spot if magnesium 
is also present.

Tissue T est for Calcium
Preparation of the test papers: Cut

O. K.*or Whatman ^  42 filter paper 
into strips 1 by 3 inches. A small drop 
of saturated freshly prepared murexide

* F241 and the other organic chemicals can be 
purchased from the Eastman Kodak Company, 
Rochester, New York.

13
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solution is placed on the filter paper 
to form a spot of about x/ i  inch in 
diameter. Three spots may be placed 
on each paper. It is ready for use as 
soon as it dries. Prepare these papers 
daily as needed. Stored in the dark 
in C 0 2 they keep for a period of 
months, but lose their sensitivity rap
idly in air.

Making the test: Press the plant sap 
out of a succulent part of the plant 
onto the spot with the aid of a pair 
of pliers.

Interpretation: If no calcium is pres
ent the murexide spot remains purplish 
red, but changes from purplish red to 
orange to yellow as the concentration 
of calcium increases. The reaction 
should be carried out under neutral to 
alkaline conditions. Acid destroys the 
color but a slight acidity of the plant 
sap will not interfere. Standard solu
tions of 0, 100, 300, 500, and 1,000 
ppm. of calcium gave shades from 
purplish red to yellow.

How closely this range corresponds 
to the concentrations found in deficient 
plant materials is not known. When 
corn, soybean, and tomato plants 
known to be “high” in calcium were 
tested, yellow test colors were obtained. 
A soybean plant grown in a solution 
containing no calcium, when tested, 
did not change the color. However, 
no calibration for the test is suggested; 
each investigator must work out cali
brations for his own plants. Research 
with the test is needed before any gen
eral practical use of the test can be 
suggested.

Soil and Tissue Tests for Magnesium
The preparation of the reagents:
1. F241 solution: Dissolve 0.15 gm. 

of F241 and 0.5 gm. of sodium 
borate in 10 ml. of methanol. 
Stir with a glass rod and make 
up to 25 ml. with methanol.

2. Complexing solution: Solution 2a. 
— Dissolve 10 gm. of potassium 
oxalate, 0.1 gm. of sodium borate, 
and 50 mgm. of sodium bicar
bonate in 30 ml. of water and

dilute to 50 ml. with water. So
lution 2b.—Take 10 ml. of solu
tion 2a and add 20 ml. of water.

3. Saturated borate solution: A satu
rated solution of sodium borate.

a. For plant tissues.
Preparation of the test papers: Make 

strips of Whatman 4k 1 filter papier by 
cutting in l/z inch vyidths, 354 inches 
long. Using a dropper, place three 
dots (size of large pea) along the 
length of the paper. The dots will be 
blue colored. Now coat the middle dot 
with just enough of complexing solu
tion 2b to wet the whole dot. Coat an 
end dot with complexing solution 
2a in the same manner. Always 
coat with care to use about the same 
amount of complexing solution since 
this solution varies the sensitivity of 
the spots. The uncoated dot (dot 
4k 1) is the most sensitive and changes 
to full wine red if wet with a solution 
containing 10 ppm. of Mg. The middle 
dot (dot 4k 2) (coated with 2b) starts 
to turn wine red with around 20 to 
30 ppm. of magnesium and is a full 
wine red at about 50 ppm. The last 
dot (dot 4k 3 ), coated with 2a, is the 
least sensitive and starts to change to 
a wine red at around 100 ppm. of 
magnesium. The papers should be 
stored in air-tight, dark container.

Making the test: Press the plant sap 
out of a succulent part of the plant 
onto a spot with the aid of a pair of 
pliers. Then apply solution 4k 3 to 
buffer any acidity.

Interpretation: If the plant sap does 
not produce any trace of red color on 
dot 4k the sap contains less than 1 
or 2 ppm. of magnesium. A fair 
amount of wine-red color is obtained at 
5 ppm. and a full wine red at 10 ppm. 
Plants grown in culture solutions with
out magnesium or on soils very highly 
deficient in magnesium do not turn dot 
4k 1 red. S. W . Melsted found that 
the sap from magnesium deficient hot
house grape leaves did not turn dot 
4k 1 wine red, while the magnesium 
treated grape leaves did. Magnesium 

( Turn to page 39)



LADINO CLOVER

Its Mineral Requirements 
and Chemical Composition

*3uan S t e w a r t , R e s e a r c h  S ’e anti C. Sear,

/Research Specialist, S o ils  1
Soils Department, Agricultural Experiment Station, New Brunswick, New Jersey

IADINO is recognized as one of the 
j  most desirable pasture plants. Its 

superior feeding qualities are due to 
its high content of protein, minerals, 
and vitamins and to its continuous 
palatability. It recovers rapidly follow
ing mowing and grazing, is relatively 
free of disease, and is valuable as an 
aid in maintaining the nitrogen supply 
in soils and in controlling erosion.

Ladino was developed in the 18th 
century in Italy from common white 
clover brought from Holland. The 
large variety became most popular on 
the irrigated plain of Lodi along the Po 
River. There it is called “trifoglio 
bianco gigante Lodigiano,” frequently 
reduced to “ladino Lodigiano.” The 
origin of the word “ladino” is not 
clear. In certain northern Italian dia
lects, ladino means “easy” or “fluent.” 
The word may refer to easily worked, 
loose, sandy soils that give a luxuriant 
growth of white clover under irriga
tion.
F irst Seedings in the United States 

Failed

Ladino. was introduced into the
*  This is a reprint of New Jersey Agricultural 

Experiment Station Bulletin 759, October 1951.
1 The authors wish to thank S. D. Gray, North

east Manager of the American Potash Institute, 
for many helpful suggestions during the course of 
this study, and the Institute for partly financing 
this work.

United States in 1894, but the early 
seedings were unsuccessful. Not until 
ladino was tried in the far West did 
it establish its hold in this country. 
There the dry climate and fertile irri
gated soil are ideal for this crop. Most 
of our seed is now produced "in Wash
ington, Oregon, and California.

Within recent years, wide search has 
been made for pasture legumes that 
give high acre yields under intensive 
management. Ladino is the most prom
ising one so far discovered. It is now 
grown extensively in every state except 
North Dakota. About 4 million acres 
were planted to ladino, alone or in 
mixtures, in 1949.- California led all 
states with 587,000 acres, while Ohio 
and New York each had 500,000. The 
first plantings in New Jersey were 
made in Sussex County in 1937. In 
1949 New Jersey had 80,000 acres of 
ladino, equivalent to 70 per cent of the 
rotation pasture land in the state.

Except for size, ladino is very simi
lar to common white clover. It pos
sesses thick, fleshy stolons that radiate 
from a crown. It has two well- 
developed root systems: a taproot at 
the crown, and adventitious roots at 
the stolon nodes. Most of its roots are

15
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in the plow depth of soil, but some of 
them may extend downward to a depth 
of 5 feet.

The upright growth of ladino con
sists entirely of unbranched leaf and 
flower petioles that grow directly from 
the crown of the plant or from the 
nodes of the stolons. Leaves and 
petioles are free of hairs. The under
sides of the leaflets commonly have a 
waxy or shiny appearance that distin
guishes this plant from red clover. 
Most of the leaves have water markings 
that make them readily distinguishable 
from those of alsike clover.

Ladino seeds are heart-shaped, ap
proximately 1 mm. long, and range 
from bright yellow to yellowish brown.- 
About 680,000 seeds weigh 1 pound. 
If planted at the rate of 2 pounds an 
acre, there would be 32 seeds for each 
square foot.

Ladino Has a High Nitrogen and 
M ineral Content

Ladino-is high in nitrogen and min
eral elements. Average contents of 
these elements in New Jersey ladino 
are shown in Table I. Of the elements 
listed, Na, Cl, Si, Ni, I, and Co are 
not known to be needed by ladino. 
The consuming animal requires all of 
them except Si, Ni, and Mo.

Ladino contains higher percentages 
of K  than of any other mineral ele
ment. Since most of its root system

is in the upper few inches of soil, suc
cess in growing ladino apparently de
pends largely on the supply of this ele
ment in available form in the topsoil.

Fertilizer and Other Requirements 
of Ladino Studied

Field, greenhouse, and laboratory 
studies were made to determine ferti
lizer and other requirements of ladino. 
The field area consisted of approxi
mately 1 acre of Nixon loam. It had 
been sown to red clover and timothy 
in the spring of 1941 and had remained 
in these crops until the summer of 
1944, when it was plowed, prepared, 
and seeded to ladino. The drouth of 
that summer prevented a successful 
stand, and the field was reseeded in 
August 1945.

Calcitic limestone was applied to the 
entire area at the rate of 354 tons* an 
acre. Of this, 154 tons were applied 
in 1944 and the remainder in 1945. 
This raised the pH value of the plow 
depth of soil to approximately 6.5. 
During 1946, the hay was harvested 
and removed. In 1947, the area was 
divided into 25 sets of triplicated plots. 
Fertilizer was applied to some of these 
plots in the early spring of 1947. Other 
plots received topdressings immediately 
after the first or second crop of each 
growing season had been harvested.

Cuttings were made and recorded on 
June 17, July 24, and August 25, 1947; 
June 10, July 15, and August 30, 1948;

T a b l e  I.— N i t r o g e n  a n d  M i n e r a l  C o n t e n t  o f  N e w  J e r s e y  L a d in o  *

In pounds a ton dry matter

Element Symbol Content Element Symbol Content

N 74 Iron........................... Fe 0.60
K
Ca

60 Manganese............... Mn 0.18
30 Boron........................ B 0.11

s 20 Zinc............................ Zn 0.10
Cl
Si

20 Copper...................... Cu 0.024
10 Nickel........................ Ni 0.003

Phosphorus................. p 6 Iodine I 0.002
Mg
Na

6 Molybdenum........... Mo 0.002
4 Cobalt....................... Co 0.0002

*  Average chemical analysis of ladino grown in New Jersey.
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T a b l e  I I .— D i s t r i b u t i o n  o f  R a i n f a l l  *  f o b  1947, 1948, 1949, a n d  1950, b y  10-Day 
P e r i o d s  T h r o u g h o u t  t h e  G r o w in g  S e a s o n

In inches

Period f March April May June July August Sept. Oct. Nov.

1947
0.04 4.621-10 1.43 2.82 2.97 1.77 1.76 0.87 1.09

11-20 0.52 0.73 1.25 0.82 3.31 1.76 0.34 0.06 1.76
21-30 0.38 0.63 2.41 0.48 0.94 0.22 0.66 2.05 0.78

1948
1.291-10 1.99 1.64 2.09 0.58 1.06 3.05 1.03 0.41

11-20 0.68 1.32 2.49 4.02 1.42 1.31 0.25 0.56 0.58
21-30 0.81 0.29 2.05 2.08 1.36 3.15 0.36 0.44 1.39

1949
1-10 0.80 1.51 2.62 0.30 0.43 2.19 0.07 0.32

11-20 1.05 1.25 1.20 0.02 3.62 1.33 1.06 0.40
21-30 0.89 0.93 0.86 0.05 1.20 1.70 2.53 0.47

1950
1-10 0.42 0.22 0.61, 1.27 5.65 2.02 0.22 0.32 1.40

11-20 0.78 0.58 1.33 0.56 0.89 1.13 1.42 0.17 0.10
21-30 2.33 1.39 0.93 0.45 0.24 1.42 0.12 0.93 3.60

*  Total for 12 months, 44.78 in., 1947; 49.69 in., 1948; 39.08 in., 1949. 
t  The period 21-30 was 21-31 in months containing 31 days.

and June 6, 1949. A 52-day drouth 
(Table II) prevented any further har
vesting in 1949 and ruined the stand. 
Each cutting was made when the la- 
dino was 7 to 9 inches high. The por
tion harvested consisted of a swath 
5 feet wide and 43.56 feet long, a total 
area of 0.005 acre. The entire swath 
was weighed as cut, and a sample was 
taken for moisture determination. 
Weights are recorded on a dry-matter 
basis (Table III) . In terms of field- 
dried hay, the yields would have been 
10 per cent higher. Samples for chem
ical analysis were dried at 70 °C. in a 
forced-draft oven. They were analyzed 
for the elements indicated by standard 
chemical laboratory procedures.

Potassium Needed for High Yields

As analyses had indicated, K  was the 
most important fertilizer element. Com
pared with check plots, yield increases 
of 9, 18, and 20 per cent were obtained 
from annual topdressings of 60, 120, 
and 180 pounds K aO an acre, respec
tively. Deficiency of K  was evident

the first year on the check plots, al
though 100 pounds of K 20  an acre 
had been applied to the entire area a 
little more than a year before the start 
of the test.

This is in line with results of a re
cent survey of ladino on 23 widely dis
tributed farms .in New Jersey. Chemi
cal analyses, both of the soils and of 
the ladino growing on them, indicated 
that insufficient K was generally the 
reason for poor stands. Fortunately, 
when ladino plants contain less than 
1 per cent K on the dry-weight basis, 
white specks appear on the outer edges 
of the leaves (Fig. 1) and warn the 
observing farmer that more K  is 
needed. Unless K is supplied, the 
leaves turn yellow, and the plants soon 
become so weakened that weeds and 
grass take over.

Because of its shallow root system, 
ladino needs 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 3 years, ladino plots that had



18 B e t t e r  C rops W it h  P l a n t  F ood

T a b l e  I I I . — T h r e e - Y e a r  Y i e l d s  o f  L a d in o  a s  I n f l u e n c e d  b y  K in d , A m o u n t , a n d  
D a t e  o f  A p p l ic a t io n  o f  F e r t i l i z e r  T o p d r e s s in g s

In  pounds dry matter—mean of three replications

Treatment
Acre yield

3-yr.
Total

1947 1948 1949

No. Elements* Tim ef June
17

July
24

Aug.
26 Total June

10
July

15
Aug.

30 Total June
6

1 K B AFC 1520 1030 480 3030 1580 1300 660 3540 2090 8660
2 P B AFC 1600 1030 440 3070 1020 1120 460 2600 1630 7300
3 K P B E S 1620 1150 490 3260 1550 1400 600 3550 1940 8750
4 K P B AFC 1550 1090 530 3170 1470 1290 610 3370 2110 8650
5 K P B ASC 1520 1060 500 3080 1610 1260 700 3570 1900 8550

6 K P B * E S-A F C 1480 1170 480 3130 1260 1370 650 3280 1930 8340
7 2K P B A FC 1510 1060 500 3070 1520 1380 730 3630 2200 8900
8 3 K P B AFC 1570 1080 500 3150 1610 1340 710 3660 2350 9160
9 K P B N a AFC 1600 1070 530 3200 1230 1330 650 3210 2000 8410

10 K P B N E S 1610 1090 410 3110 1290 1140 690 3120 2060 8290

11 K P B N AFC 1480 1080 460 3020 1190 1330 630 3150 1870 8040
12 K P B N ASC 1680 950 470 3100 1420 1290 760 3470 1760 8330
13 2K P B N AFC 1610 1050 520 3180 1610 1410 720 3740 2020 8940
14 K PBN N a AFC 1520 920 460 2900 1450 1360 630 3440 2090 8430
15 2K 2P B AFC 1630 1080 540 3250 1410 1320 720 3450 2060 8760

16 2K 2PBM g AFC 1500 1180 600 3280 1510 1430 700 3640 2140 9060
17 2K 2PB2M g AFC 1350 1150 490 2990 1560 1300 610 3470 2040 8500
18 K PB2M g AFC 1510 1070 430 3010 1430 1340 570 3340 1890 8240
19 2K 2PBC a AFC 1540 1040 480 3060 1620 1370 640 3630 2210 8900
20 2K 2PBM o AFC 1530 1030 450 3010 1470 1300 730 3500 2140 8650

21 2K 2P AFC 1460 1100 430 2990 1290 1330 670 3290 2040 8320
22 K P AFC 1520 970 470 2960 1430 1320 590 3340 1930 8230
23 1700 910 380 2990 1070 1050 360 2480 1720 7190
24 5K 5P STO 1740 1170 530 3440 1220 970 530 2720 1400 7560
25$ 2K 2P B AFC 3040 1100 570 4710 2960 1160 830 4950 2360 12020

*  Per acre: K  =  60 pounds K 2O; P =  60 pounds P 2O6 ; N =  60 pounds N ; B =  20 pounds borax; 
Na =  NaCl equivalent to K ; Ca =  1,000 pounds CaCOs; Mg =  160 pounds MgO as M gS0i.7H20; 
Mo =  S pounds NazMoO*.

t  AFC =  after first crop, ASC =  after second crop, ES =  early spring, STO =  seeding time only.
$ P and B in early spring; K  after first cutting.
§ Mixed seeding of ladino, alfalfa, and timothy.

received annual topdressings of 60 
pounds K 20  an acre yielded 14 per cent 
more hay than other plots to which 
a single application of 300 pounds 
K 20  an acre had been made at seeding 
time (Table IV ).

The most favorable time for top- 
dressing ladino was in early spring.
This is because ladino yields almost 
as much in the spring flush as during 
all the rest of the season. Ladino has 
a high moisture requirement and is 
favored by the damp soil at that time 
of the year. Addition of K  before 
the grazing season begins makes it 
possible to graze ladino earlier and

more frequently.
The plow depth of an acre of aver

age soil weighs approximately 2 million 
pounds. The total amount of K in 
that weight of 20 important New Jersey 
soils was found to range between 1,400 
and 85,000 pounds, the average being 
about 35,000 pounds. The percentage 
K increased with depth in 13 of these 
soils. The portion of a soil’s total K 
that is available for crop use during 
any one year is relatively small, com
monly not more than % per cent. 
Most of the soil’s natural supply of K 
is contained in the interior of the min
eral particles, where it is protected
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against the solvent action of soil water 
and the absorptive action of plant roots. 
Only the part that is exposed on the sur
faces of the particles, which is known 
as “exchangeable K ,” and the small 
amounts that are dissolved in the soil 
water are at the immediate disposal of 
plant roots. Repeated wetting and 
freezing and thawing of the soil tend 
to aid in increasing its supply of avail
able K  for crop use.

The 100-pound-an-acre application 
of P 2Os made prior to the final 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 desirabil
ity of using fertilizer grades containing 
considerably higher percentages K 20  
than P2Os.

Ladino is more tolerant of acid soils 
than is alfalfa. But if the pH value

of the soil is less than 6.0, yields of 
ladino can usually be increased by ap
plications of lime. In the greenhouse, 
however, ladino yields were equally 
as large at a soil pH value of 4.4 as 
at higher values, provided a trace of 
Mo was added. This indicates that 
lack of available Mo may be a limiting 
factor in growing ladino on acid soils. 
No yield increases were obtained from 
an annual application of 5 pounds 
sodium molybdate an acre on the liber
ally limed soil in the field tests (Table 
III) . But the Mo content of the hay 
was increased from 0.4 to 6.9 ppm. 
This was a heavier rate of application 
of Mo than may be desirable in prac
tice.

Overliming may cause a deficiency 
of Mn. Ladino taken from an over
limed field, where Mn-deficiency symp
toms had been noted on alfalfa and 
red clover, contained only 14 ppm. Mn,
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T a b l e  IV .— E f f e c t  o f  I n c r e a s in g  I n c r e m e n t s  o f  K a n d  o f  T i m e  o f  A p p l ic a t io n  
o f  P K  a s  T o p d r e s s in g s  o n  Y ie l d  o f  L a d in o  o v e r  a  3 - Y e a r  P e r io d

Acre Yield

Plot Treatment* Timef 1947 1948 1949 Total

lb. lb. lb. lb.

Increasing increments o f K

2 P AFC 3070 2600 1630 7300
4 PK AFC 3170 3370 2110 8650
7 P2K AFC 3070 3630 2200 8900
8 P3K AFC 3150 3660 2350 9160

Time o f application o f P K

3 PK ES 3260 3550 9140 8750
4 PK AFC 3170 3370 2110 8650
5 PK ASC 3080| 3570 1900 8550
6 PK ES-AFC§ 3130 3280 1930 8340 "

24 5P5K STO 3440 2720 1400 7560

* All plots received standard applications of borax. P =  60 pounds P2O.-: K =  60 pounds K 2O. 
t  ES =  early spring; AFC =  after first cutting; ASC =  after second cutting; STO =  seeding time only. 
$ Received first topdressing September 9, 1946. None of the other plots were topdressed until 1947. 
I  P in early spring, K  after first cutting.

whereas it normally contains between 
50 and 100 ppm. Although the ladino 
in this field showed no Mn-deficiency 
symptoms, growth was probably re
tarded, and the value of the crop for 
livestock feeding may have been low
ered.

- Many New Jersey soils are low in 
water-soluble B. The critical level for 
soil B has been set at 0.35 ppm. Ap
plications of borax at seeding had 
raised the water-soluble B content of 
the field soil under test to 0.9 ppm. 
As -a result, no yield increases were 
obtained from the supplemental use 
of borax as a topdressing.

B-deficiency symptoms in ladino are 
not easily recognized in the field. In 
many instances the only evidence is 
reduced yields. In severe deficiencies, 
the leaves turn red and then yellow. 
Similar symptoms often result from Mg 
deficiency and insect injury. In extreme 
B deficiency, some of the ladino leaves 
fail to develop normally (Fig. 2).

Applications of Mg, up to the equiv

alent of 160 pounds MgO an acre, 
gave small but definite yield increases. 
Mg is one of the essential constituents 
of chlorophyll. If the supply of this 
element is inadequate, the margins of 
the older ladino leaves turn red and 
the interveinal regions become yellow, 
while the veins remain dark green.

Except in peat soils, Cu is not known 
to be deficient in New ’ Jersey. But 
the Cu content of ladino can readily 
be increased by applications of this 
element to the soil on which the ladino 
is growing. Topdressing with 10 
pounds copper sulfate an acre increased 
the Cu content of ladino from 12.5 
to 20.2 ppm.

The Zn content of ladino normally 
ranges from 40 to 60 ppm. The 
amount of this element available to 
plants is largely dependent on the pH 
of the soil, Zn being more soluble in 
acid than in well-limed soils. Some 
ladino samples taken from heavily 
limed soil in New Jersey contained as 
little as 18 ppm. Zn.
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Ratio of Ladino to Grass Important 
in Mixtures

One of the major problems confront
ing farmers is that of keeping a proper 
ratio of ladino to grass in pastures. 
Increasing the proportion of grass in a 
mixture usually results in increased 
yields, but it may lower the feeding 
value. Increasing the percentage of 
ladino usually lowers yields and may 
cause trouble from bloat.

To determine the extent to which 
fertilizer could be useful in controlling 
ladino-grass ratios, 18 treatments were 
tested on small plots of Sassafras sandy 
loam. Each plot was separated by 
boards that extendecj approximately 10 
inches below' the surface of the ground. 
The soil used in this study contained 
170 pounds exchangeable Mg, 35 
pounds exchangeable K, and 20 pounds 
available P an acre and had a pH 
value of 5.5. In preparation for the 
test, the soil was treated with methyl 
bromide for 24 hours to kill weed seeds. 
All plots received 200 pounds P20 5, 
20 pounds borax, and 1 ton dolomitic

limestone an acre. N and K were the 
only variables in the fertilizer treat
ments. Half the N and all the K were 
applied at the time of planting, May 
29, 1950 (Table V ). The remaining 
N was applied August 8.

Ladino and orchard grass plants were 
obtained from a field that had been 
seeded the previous September. The 
roots were washed. Those of the 
ladino plants were dipped in an inocu
lating culture. Eighteen plants were 
equally spaced in each plot, two in each 
square foot. One third of the plots were 
planted to ladino, one third to orchard 
grass, and the remaining plots to an 
equal number of ladino and orchard 
grass plants. The plots were harvested 
July 8, August 8, August 29, and 
October 17. The ladino and grass 
from the mixed plots were harvested 
separately.

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 per 
cent by the N when the grass was 
grown in a mixture with ladino and 
44 per cent when it was grown alone.
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Considerably higher yields were pro
duced on a unit area of land when the 
two were grown in a mixture over an 
entire area than when each was grown 
separately on the two halves of an 
equal area. Apparently the N  fixed 
by the ladino was responsible for the 
increase in yield of the associated or
chard grass. The yields of ladino were 
decreased by growing it with orchard 
grass.

The ratio of ladino to orchard grass 
was readily controlled by regulating 
the amounts of N and K that were 
used for topdressing (Table V I). 
When no N was used, the percentage 
ladino in the mixture, on a dry-weight 
basis, was much higher than when N 
was applied (Figs. 3 and 4).

The orchard grass contained higher 
percentages K, P, S, and Mn and 
lower percentages Ca, Mg, Na, and 
Fe than the ladino (Table V II). La
dino removed 118 pounds K an acre in 
four cuttings from plots receiving the 
heaviest K  treatments and no N. Or
chard grass took up as much as 202 
pounds K an acre from plots treated 
with N and the largest quantity of K 
(Table V III). Reduction in dry- 
weight yields of ladino in mixtures 
fertilized with N results from the com
petition of the grass for K.

To broaden the study of mineral 
competition among species, samples of 
ladino and orchard grass were taken 
from adjacent areas in pastures in seven 
states. All samples were collected over 
a 10-day period. The mineral content 
(Table IX ) of both species varied con
siderably. The K  content of ladino 
varied between 1.8 and 2.9 per cent. 
That of orchard grass was much 
higher, varying between 2.6 and 4.5 
per cent. Percentages of Ca and Mg 
were generally much higher in ladino 
than in orchard grass.

Comparative Study Made of
Ladino’s Tw o Root Systems

Ladino has two well-developed root 
systems, each of which plays a role

.in the mineral nutrition of the plant. 
A taproot is the only means of support 
for a ladino seedling. Adventitious 
roots develop later on stolons of mature 
plants.

For a better understanding of the 
functions of these two root systems, 
movement of K and radioactive Na 
through the stolons was studied. The 
taproot of a ladino plant was grown 
in one pot and one of the stolons was 
allowed to produce adventitious roots 
in another pot. By this means it was 
found that the amount of K present 
in the growing point of the stolon 
was primarily dependent on the K con
centration in the pot where the adven
titious roots were growing, rather than 
that in the pot where the taproot was. 
By using radioactive Na, it was shown 
that minerals can move in either di
rection in the stolons. Under field-like 
conditions, however, virtually all of 
the minerals taken up by the adventi
tious roots were translocated to the 
growing point of the stolon.

Adventitious roots grew at the rate 
of 6.5 mm. a day in a complete nutri
ent solution low in K. With higher 
K concentrations, the rate of growth 
increased to 11 mm. a day. In both 
cases, the taproots had been given what 
is normaljy considered an adequate 
supply of K. This indicates the impor
tance of a liberal supply of available 
K for good root growth of ladino.

When adventitious roots were pre
vented from growing on stolons, a 
large taproot system was formed. In 
proportion as the adventitious roots 
were allowed to grow, the taproot sys
tem tended to deteriorate.

Starch Storage in’ Ladino Fluctuates 
Widely

Following harvesting, new top 
growth of hay and pasture plants is 
initiated at the expense of previously 
stored reserves of starch. Unless such 
reserves are sufficiently replenished be
tween cuttings, the amount of new 
top and root growth progressively di- 

( Turn to page 41)



Magnesium Soils of Hawaii 
Meed Potash

B f Q . e r m a n

University of Hawaii, Honolulu, Territory of Hawaii

THE sticky plastic black soils of the 
Hawaiian Islands are often called 

“magnesium soils” because of their high 
content of exchangeable magnesium. 
The poor physical condition of these 
clay soils appears to be related to their 
percentage magnesium saturation. Any 
slightly acid, neutral, or alkaline clay 
soil having a magnesium saturation 
greater than 30 per cent (exchangeable 
magnesium makes up more than 30 per 
cent of the exchangeable cations of the 
soil), will exhibit properties of an 
alkali soil, such as, ease of dispersion, 
stickiness, plasticity, etc. The black 
color of these soils is not due to a high 
content of organic matter, but is due 
to the dispersed condition in which 
organic matter exists in these soils. 
When the magnesium saturation is less 
than 25 per cent in Hawaiian soils, 
they do not exhibit this poor physical 
condition and are red in color. The red 
color# in these soils is due to the fact 
that the organic matter is not dispersed.

The “magnesium soils” exhibit many 
undesirable physical properties. When 
they are dry, the soil cracks open into 
very large and deep cracks. The soil 
between the cracks forms a dense, com
pacted, irregular-shaped clod - often as 
large as a cubic foot. In a wet condi
tion these soils are easily puddled to 
the extent that internal drainage ceases. 
The movement of irrigation water in 
the furrows or the agitation of the soil 
during heavy rainstorms often causes 
sufficient puddling of the soil so as to 
restrict the internal drainage of the soil. 
As these moist, partly puddled soils 
dry out, a crust-like layer forms at the 
surface causing a lack of aeration in the 
soil.

The “magnesium soils” belong to 
several soil groups. The soils of the 
dark magnesium clays, gray hydromor- 
phic, paddy, old alluvial, and the black 
soil of the “red and black complex” of 
the low humic la to sol ( later itic) exhibit 
the physical properties of “magnesium 
soils.” All of these soils have a high 
content of exchangeable magnesium. 
Similar soils have been described in 
other tropical regions and in many 
cases these soils of other tropical areas 
have a high content of exchangeable 
magnesium. The soils belonging to the 
dark magnesium clay group and the 
black soil of the “red and black com
plex” are very similar to the tropical 
black soils of other areas. The clays of 
all types of Hawaiian “magnesium 
soils” are of the montmorillonite type.

Management Problem
In the Hawaiian Islands the manage

ment of the “magnesium soils” is a 
serious problem. It is necessary in many 
areas to use an irrigation water having 
a high content of magnesium and, as a 
result of this practice, the area of “mag
nesium soils” is increasing. In addi
tion the surface water often contains 
more magnesium than calcium due to 
the weathering of the magnesium-rich 
olivine basalts of higher elevations. As 
a result of these sources of magnesium 
to the soil, the percentage magnesium 
saturation ranges from 30 to 80 per 
cent in the soils of the semi-arid low
lands and certain semi-arid uplands of 
the Islands.

In addition to the difficult physical 
problems, the “magnesium soils” are 
very deficient in potash. The potash 
deficiency on these soils is so severe that

23
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light applications of a potash fertilizer 
will not show much improvement in 
the crop growth. Satisfactory plant 
growth can only be obtained after the 
application of large quantities of potash. 
The level of available potassium, which 
ranges from 300 to 600 pounds per acre, 
would however appear to be adequate. 
The history # of the growth of crops on 
these soils will give an entirely different 
picture. The crops will grow nor
mally at first, but after about six weeks 
to three months a severe potash defi
ciency will develop.

If sudan grass is grown on these 
soils, usually the first crop will show 
little or no difference between the 
growth of the grass on the soil receiving 
potash fertilizer and on the soil receiv
ing no potash fertilizer. The growth 
of the first ratoon crop will be quite 
different. The growth of the sudan 
grass on the soil receiving no potassium 
fertilizer will be from one-fourth to 
one-tenth of that obtained on the soil 
receiving a potash fertilizer. The dif

ference usually becomes greater with 
each succeeding ratoon.

Figure 1 shows the general trend of 
yields of sudan grass on the black low 
humic latosol soil of the “magnesium 
soils” which has received a potash 
fertilizer. The fertilized soil outyields 
the soil which received no potash fer
tilizer. In Figure 2 is shown a com
parison of the growth of sudan grass 
on a “magnesium soil” receiving no 
potash fertilizer and on soil receiving 
potash fertilizer. The difference is very 
striking.

One will notice that in Figure 1 there 
is a difference in yield of the first crop 
between that obtained on a soil receiv
ing no potash fertilizer and the soil 
receiving potash. The reason is that 
sudan grass was sown on this soil 
immediately after the removal of the 
preceding celery crop. If the land had 
been fallowed for a period of a month 
or six weeks prior to the seeding of 
the sudan grass, the yield of the two 
treatments would have been almost 
equal for the first crop. The level of
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the available potash builds up during 
the time the soil lies fallow.

The evidence has been established 
that in any soil or nutrient solution hav
ing a high content of magnesium, the 
intake of potassium by plants will be 
reduced. If more potassium is added 
to such growing media the plants will 
grow normally.. Thus, in these “mag
nesium soils” the high content of ex
changeable magnesium, 10 to 50 milli- 
equivalents per 100 grams, interferes 
with the normal intake of potassium 
from the soil. The data on hand indi
cate that when the ratio of exchangeable 
magnesium to exchangeable potassium 
exceeds five to one, one can expect to 
have potassium deficiency. In most of 
these soils the ratio of exchangeable 
magnesium to exchangeable potassium 
ranges from ten to one, to fifteen to one. 
The five to one ratio may prove to be 
too low when more information is ob
tained on the performance of these soils;

The influence of the high content of 
exchangeable magnesium on the potas

sium intake by plants is shown in Table
I. The plants on the soil receiving no 
potash fertilizer had an average potas
sium content of little over 0.4 per cent,

T a b l e  I .  T h e  I n f l u e n c e  o f  L i m e  on  
t h e  Y ie l d  o f  S u d a n  G b a s s  a n d  on  
t h e  U p t a k e  o f  A dded  P o t a s h .

Yield 
av. of

Chemical composi
tion of sudan grass

Treatment 5 pots 
grams Ca

per
cent

Mg
per
cent

K
per

cent

No lime +  no potash 
No lime +  K '

167 0 .9 0 0 .8 5 0 .4 0

2,000 lbs. /acre. . . .  
2 tons of lime +

338 0.41 0.31 2 .1 0

no potash...............
2 tons of lime +  K

182 0 .7 8 0 .6 8 0 .4 2

2,000 lbs./acre.. . .  
4 tons of lime +

383 0 .4 0 0 .3 0 2 .61

no potash...............
4 tons of lime +  K

175 0 .9 4 0 74 0 .4 4

2,000 lbs./acre.. . .  
8 tons of lime -f-

378 0 .51 0 30 2 .42

no potash................
8 tons of lime +  K

163 1.15 0 .74 0 .4 7

2,000 lbs./acre.. . . 384 0 .5 3 0.31 2.51
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while the plants grown o'n the soil 
receiving 2,000 pounds of potassium per 
acre had over 2.25 per cent potassium in 
their tissue. The application of lime to 
these soils will not improve the potash 
picture. There is evidence that it does 
improve the intake of added potash 
from the fertilizer.

The management of “magnesium 
soils” is a difficult problem. The pres
ent management which appears to give 
good results is as follows:

1. D eep plow ing: The subsoils of 
the “magnesium soils” usually have a 
high content of gypsum. By plowing 
to depths of 14 inches or deeper, the 
subsoil containing the gypsum can be 
brought to the surface. The addition 
of the gypsum soil to the surface im
proves the over-all physical condition 
of the soil.

2. Soil am endm ents: The experi
ments with different soil amendments 
have not proven as fruitful as one 
would expect. The addition of gypsum 
has been beneficial but not as beneficial 
as deep plowing. The addition of acid- 
forming material such as sulfur fol
lowed by flooding and then an appli
cation of lime has given the best experi
mental results, however, this treatment 
is not very practical. The addition of

lime will improve soil structure, but 
the required applications are very heavy 
and usually cause other nutritional 
troubles. Some beneficial results have 
been obtained from the application of 
sugar mill wastes such as mud press. 
These materials are high in lime and 
organic matter. In general the soil 
amendments have not been used be
cause the results to date do not justify 
their use.

3. D rainage:  Tile drains have been 
installed in some areas. Locally they 
do improve the soil by the removal of 
the excess salts. From a practical view
point the tile drains do not drain a 
large enough area to justify their use. 
Drainage is very desirable especially 
when one realizes that some of these 
areas receive per year as much as 105 
acre-inches of irrigation water contain
ing 1,100 parts per million of salts.

4. F ie ld  cultivation: C u ltiv a tio n  
which increases the aeration of the soil 
is very beneficial. Observations of the 
growth of plants where good aeration 
is maintained indicate that in a well- 
aerated soil the severity of the potash 
deficiency is much less.

5. Potassium fertilization : Funda
mentally, the problem in these soils

( Turn to page 47)
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Dur Cover 
Picture

In this issue of the magazine, we are starting a series 
of colored illustrations showing nutrient deficiencies on 
various crops. It is hoped that these will help agricultural 
advisers, teachers, and others in their work by enabling 

them to become more familiar with some of the characteristic abnormalities 
of plants suffering from insufficient plant food. As these symptoms of nutrient 
deficiencies are recognized and identified, it will sometimes be possible to correct 
the deficiencies for the currently growing crop. Certainly, information for more 
intelligent future fertilization of the field will be provided.

It is highly important to keep in mind that in the case of the major elements, 
and in most cases of the minor elements, one should not wait for these deficiency 
symptoms to be exhibited before applying fertilizers. When the crop is so 
starved that it shows these signs, it is indeed in a bad way. Long before condi
tions become so acute, yield and quality have been adversely influenced.

The illustration on the cover of this issue shows a striking case of potash de
ficiency on potatoes at Aroostook Farm, Presque Isle, Maine. At this farm is to 
be found one of the most comprehensive soil-fertility experiments on potatoes in 
this country. After 25 years of continuous cropping, the yield and quality differ
ences resulting from differential treatments provide visual and statistical informa
tion of unquestioned value. One look at the no-potash plot, for example, 
is quite revealing. Comparison of the low, medium, and high potash fertilized 
plots leaves no doubt as to the importance of this plant nutrient in potato 
production.

Potash deficiency in potatoes is first revealed by retarded growth. The inter
nodes are somewhat shortened, giving the plant a compact appearance. The leaves 
are reduced in size owing to narrow arrangement of the leaflets which form a 
sharp angle with the stem. The leaves lose their smooth surface, become crinkled, 
and droop. Early appearance of abnormally dark green foliage is one of the 
best indications of potash hunger.

Later, the older leaves become yellowish and a brown or bronze color develops, 
starting from the tip and edge and gradually affecting the entire leaf, which 
finally dies. In a single plant this bronzing is not so striking, but over the field 
it is quite prominent. Under certain light conditions, a distinct purplish cast 
is apparent. The lower leaves may dry up at the same time, leaving a tuft of 
dark green leaves at the top of the plant. Eventually the entire plant dies.

Important as the recognition of potash-deficiency symptoms on the potato crop 
is, one should not depend upon their appearance before supplying adequate potash 
in the form of fertilizer. If the potash supply is not maintained at an optimum 
level, both yield and quality will suffer. In a recent experiment in Maine where 
the basic fertilizer application was 2,000 lbs. of 6-9-9 fertilizer per acre, omitting 
phosphorus or potash and all but l / 2 per cent nitrogen for the year 1949 resulted
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in decreased yields of 54, 77, and 182 bushels, respectively. In another experiment 
on a low-potash soil (less than 300 lbs. available potash per acre in the surfac.e 
6 or 7 inches) with the same basic application as above, the omission of potash 
from 1946-1950 showed progressive decreases in yield of from 249 bushels in 1947
to 465 bushels in 1950. On another soil having a level of more than 500 lbs.
of available potash, yields showed progressive decreases of only 63 bushels the 
first year and 145 bushels the last year of the experiment.

/J f f o i t i  Again, American farmers are being asked to produce
M as they never did before. The goals set for 1952 call

for increases in the production of most crops, with 
particular emphasis on the feed grains in order to meet 

the high and expanding demand for livestock products. Not only are these 
goals based on the requirements of our partial mobilization and defense opera
tions but on the demands of the 2 ^-million annual increase in our population 
and a 13% increase above the 1935-39 average in per-capita food consumption 
due to high civilian purchasing power. Added, too, must be the food require
ments of the friendly nations.

The agricultural advisory forces are going to be hard put to answer all of the 
problems of their constituents. “No more land to put under cultivation, shortage 
in labor supplies, increasing costs—how are we going to do it?” Greater effi
ciency is the over-all answer.

The U. S. Department of Agriculture says th^t farmers will need to make 
the best possible use of every acre without hurting its long-time productivity.
Some acres now in poor stands of hay and pasture will produce more feed if 
planted to feed grains. But more attention should be given to conservation and 
improvement measures on grasslands to relieve the pressure on feed supplies.
Only 10-15% of the Nation’s grasslands are now under fully improved manage
ment. Much of this grassland acreage could produce several times more forage 
for livestock if sufficient fertilizer and other necessary materials are employed.

The yield of food, feed, and fiber crops per acre has gone up about 40% 
since the early 1930’s, despite fewer farm workers. Farmers are using 80% 
more and better machinery and 314 times as much fertilizer as they did in 1935. 
Further increases are possible through greater efficiency on more farms in the use 
of fertilizers; improved farm machinery; electrical power and equipment to sup
plement the dwindling manpower supply; better insect, disease, and weed con
trols; improved seed varieties; and better land- and water-use practices in general.
For specific local information on these matters, the Department is referring 
growers to their County Agent and other members of the County Agricultural 
Mobilization Committees.

G. B. Whitman, Farm Management Specialist, Illinois College of Agriculture 
has some good suggestions on offsetting rising costs. “Use fertilizers—they’re 
cheap at present prices,” he says. “Feed balanced rations. Use seed treatments, 
insecticides, sprays, and dusts to control insects and diseases. Do custom work 
to get a cash income from labor and machinery that are not otherwise busy.
Feed livestock regularly and accurately, operate and adjust machines and equip
ment carefully and be thorough and eliminate carelessness in all farm work.
Hire only the labor you need, simplify all jobs you can, exchange labor.”

The resourcefulness of American farmers has been proven time and again. 
Barring weather disasters, when 1952 is chronicled for the records, we shall find i 
that this year’s goals have been achieved.
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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
TruckCents 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 Crops
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June . . . .

Av. Aug. 1909-
11.87 22 .55July  1 9 1 4 . . . . 12 .4 10 .0 69 .7 8 7 .8 64 .2 8 8 .4

1925...................... 19 .6 16 .8 170.5 165.1 6 9 .9 143.7 12.77 31 .5 9
1920...................... 12 .5 17 .9 131.4 117.4 7 4 .5 121.7 13.24 22 .04
1927...................... 2 0 .2 2 0 .7 101.9 109.0 8 5 .0 119.0 10 .29 34 .83
1928...................... 1 8 .0 2 0 .0 63 .2 118.0 8 4 .0 9 9 .8 11.22 34 .1 7
1929...................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30 .9 2
1930...................... 9 .5 12 .8 91 .2 108.1 5 9 .8 07 .1 11.06 22 .04
1931...................... 5 .7 8 .2 4 6 .0 7 2 .0 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932...................... 6 .5 10 .5 3 8 .0 64 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933...................... 10 .2 13 .0 8 2 .4 69 .4 5 2 .2 7 4 .4 8 .0 9 12 .88
1934...................... 12 .4 2 1 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 13.20 33 .0 0
1935...................... 11.1 18 .4 5 9 .3 7 0 .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 .3 6
1937...................... 8 .4 2 0 .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 4 8 .6 5 6 .2 6 .7 8 21 .79
1939...................... 9 .1 15 .4 6 9 .7 7 3 .4 56 .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 92 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942...................... 19 .0 3 6 .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...................... 2 2 .5 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51 .10
1940.................... 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...................... 3 0 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 28 .6 4 5 .9 128.0 214 .0 1 .24 188.0 16 .50 43 .40
1 9 5 0 ..................... 40 .1 5 1 .6 9 1 .6 173 .0 153.0 200 .0 16.70 86 .50
1951

Janu ary . . . . 41.31 45 .9 98 .6 194.0 154.0 209 .0 17.85 101.00 •  e  e  e

February. . . 41 .75 32 .5 103.0 205 .0 160.0 221 .0 18.45 100.00
M arch........... 42 .73 2 6 .6 107.0 207 .0 160.0 212 .0 18.35 103.00
April.............. 43 .17 25 .3 112.0 203 .0 162.0 214 .0 18.35 103.00
M ay............ 42 .45 3 9 .8 109.0 209 .0 164.0 211 .0 18.15 101.00
Ju n e............... 42 .02 4 9 .0 108.0 2 10 .0 162.0 208 .0 16.85 95 .60
Ju ly ................ 39.11 4 9 .5 118.0 219 .0 163.0 205 .0 15 .45 78 .0 0
August............ 34 .60 47 .7 117.0 273 .0 165.0 205 .0 15 .65 69 .10
Septem ber.. 33 .73 5 2 .4 123.0 287 .0 165.0 207 .0 16.55 66 .1 0

. October......... 36.21 57 .7 139.0 271 .0 164.0 210 .0 17.15 69 .90
Novem ber... 41 .00 5 0 .0 174.0 280 .0 162.0 219 .0 18 .35 72 .7 0
Decem ber.. . 40 .34 5 1 .0 193.0 305 .0 169.0 222 .0 19 .65 71 .50

Index Numbers (Aug. 1909--July 1914 =  100)
1925.................... 158 168 245 188 109 163 108 140 143
1926.................... 101 179 189 134 116 138 112 98 139
1927.................... 163 207 146 124 132 135 87 154 127
1928.................... 145 200 76 134 131 113 05 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 70 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 no
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
1 9 5 0 .................. 323 516 131 197 238 226 141 384 185
1951

January. . . . 333 459 141 221 240 236 150 448 324
February. . . . 337 325 148 233 249 250 155 443 333
M arch........... 345 266 154 236 249 240 155 457 265
April.............. 348 253 161 231 252 242 155 457 225
M ay ............... 342 398 156 238 255 239 153 448 239
Ju n e ............... 339 490 155 239 252 235 142 424 189
Ju ly ................ 315 495 169 249 254 232 130 346 204
August.......... 279 477 168 311 257 232 132 306 181
September. . 272 524 176 327 257 234 139 293 161
October......... 292 577 188 309 255 238 144 310 171
November.. . . 331 500 250 319 252 248 155 322 249
D ecem ber.. . 325 510 277 347 263 251 166 317 331
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1010-14 .........
192 5 ...............
192 6 ................
192 7 ................
192 8 ................
192 9 ................
193 0 ................
193 1 ................
193 2 .................
193 3 .................
193 4 ............... .
1936............... .
193 6 ............... .
193 7 .................
193 8 ............... .
193 9 .................
1 9 4 0 . . . ...........
194 1.................
194 2 ............... .
194 3 .................
194 4 .................
194 5 .................
194 6 .................
194 7 ............... .
194 8 ...............
194 9 .................
195 0 ................
1951 

Janu ary . . ,  
February. .
M arch.........
April............
M ay ............
Ju n e ............
Ju ly .............
August. . . ,  
Septem ber. 
O ctob er.... 
November. 
December.,

192 5 .................
192 6 .................
192 7 .................
192 8 ..................
192 9 ..................
193 0 ..................
193 1..................
193 2 ..................
193 3 ..................
193 4 ..................
193 5 ..................
193 6 ..................
193 7 ..................
193 8 ..................
193 9 ..................
194 0 ..................
194 1 ..................
194 2 ..................
194 3 ..................
194 4 ..................
194 5 ..................
194 6 ..................
194 7 ..................
194 8 ..................
194 9 ..................
1950 ................
1061

Jan u ary . . .  
February. .
M arch.........
April............
May...........
Ju n e............
Ju ly ............
August 
September. 
O cto b e r.... 
November. 
December..

Nitrate 
of soda 

bulk per 
unit N

Wholesale Prices of Ammoniates
Fish scrap, 

dried 
11- 12%  

ammonia, 
15%  bone 
phosphate, 

f.o.b. factory

Sulphate^ 
of ammonia 

bulk per 
unit N

Cottonseed 
meal 

S. E . Mills 
per unit N

Tankage 
11%. 

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

High grade 
ground 
blood, 

16-17%  
ammonia, 
Chicago, 

bulk, 
per Unit N

$2.68 82.85 83 .60 83.63 83.37 83 .62
3 .1 1 2 .4 7 6 .41 6 .3 4 3 .9 7 4 .7 5
3 .0 6 2 .41 4 .4 0 4 .9 5 4 .3 6 4 .9 0
3 .01 2 .2 6 6 .0 7 6 .87 4 .3 2 6 .7 0
2 .6 7 2 .3 0 7 .0 6 6 .63 4 .9 2 6 .0 0
2 .5 7 2 .0 4 6 .6 4 6 .0 0 4.61 5 .72
2 .4 7 1.81 4 .7 8 4 .9 6 3 .7 9 4 .68
2 .8 4 1 .46 3 .1 0 3 .9 5 2.11 2 .46
1 .87 1 .04 2 .1 8 2 .1 8 1.21 1.36
1 .52 1 .12 2 .9 5 2 .8 6 2 .0 6 2 .46
1.62 1 .20 4 .46 3 .1 5 2 .6 7 3 .2 7
1 .47 1 .15 4 .5 9 3 .1 0 3 .0 6 3 .65
1 .63 1 .23 4 .1 7 3 .4 2 3 .6 8 4 .25
1.63 1 .32 4.91 4 .66 4 .0 4 4 .80
1.69 1 .38 3 .6 9 3 .7 6 3 .1 5 3 .53
1 .69 1 .35 4 .0 2 4.41 3 .8 7 3 .9 0
1 .69 1 .36 4 .64 4 .36 3 .3 3 3 .3 9
1 .69 1.41 6 .5 0 5 .3 2 3 .7 6 4 .43
1 .74 1.41 6 .11 5 .7 7 6 .04 6 .76
1.75 1 .42 6 .3 0 5 .77 4 .8 6 6 .62
1 .75 1 .42 7 .6 8 5 .77 4 .8 6 6.71
1 .75 1 .42 7 .81 6 .7 7 4 .86 6.71
1 .97 1 .44 11.04 7 .3 8 6 .6 0 9 .33
2 .6 0 1 .60 12.72 10.66 12.63 10.46
2 .8 6 2 .0 3 12.94 10.59 10.84 9 .8 5
3 .1 5 2 .2 9 10.11 13.18 10.73 10.62
3 .0 0 1 .95 11.01 11.70 10.21 9 .3 6

3 .1 0 1 .88 13.37 11.30 11.29 11.11
3 .1 3 1 .88 13.58 11.39 11.63 11.30
3 .1 3 1 .88 13.56 11.41 11.53 11.53
3 .1 3 1.88 13.61 11.50 11.17 11.35
3 .1 3 1 .88 13.84 10.41 10.09 10.25
3 .1 3 1 .88 13.53 9 .9 8 8 .87 8 .5 0
3 .1 3 2 .0 3 12.37 10.06 8 .6 8 8 .5 6
3 .1 3 2 .0 7 11.94 10.41 8 .6 6 8 .6 6
3 .1 3 2 .0 7 11.50 10.78 9 .2 6 9 .2 6
3 .1 3 2 .0 7 12.85 11.28 10.56 10.32
3 .3 4 2 .07 13.93 11.28 10.39 10.25
3 .3 4 2 .0 7 14 .27 11.28 10.08 10.02

Index Numbers (1910-14 = 100)
115 87 155 161 117 135
113 84 126 140 129 139
112 79 145 166 128 162
100 81 202 188 146 170
96 72 161 142 137 162
92 64 137 141 112 130
88 61 89 112 63 70
71 36 62 62 36 39
69 39 84 81 97 71
69 42 127 89 79 93
67 40 131 88 91 104
69 43 119 97 106 131
61 46 140 132 120 122
63 48 105 106 93 100
63 47 116 125 115 111
63 48 133 124 99 96
63 49 157 151 112 126
65 49 175 163 150 192
65 60 180 163 144 189
65 60 219 163 144 191
65 50 223 163 144 191
74 61 315 209 196 265
93 56 363 302 374 297

107 71 370 . 300 322 280
117 80 289 373 818 302
112 68 315 331 303 266

116 66 882 820 836 816
117 66 388 323 342 321
117 66 388 323 842 328
117 66 389 326 331 822
117 66 395 295 299 291
117 66 387 283 263 241
117 71 353 285 258 243
117 73 341 295 257 246
117 73 329 305 275 263
117 73 365 320 313 293
125 73 398 320 308 291
125 73 408 320 299 285
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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, bulk,
mines, c.i.f. At c.i.f. At c.i.f. At e.i.f. At

more, 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
1925.................. .600 2 .4 4 . 6 .1 6 .584 .860 23 .72 .483
1920.................. .598 3 .2 0 5 .57 .596 .854 23 .58 .537
1927 ................ .525 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928.................. .580 3 .1 2 5 .5 0 .669 .957 26.46 .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................. 3 .1 4 5 .67 .486 .751 2 2 .49 .483
1935.................. .492 3 .3 0 5 .6 9 .415 .684 2 1 .44 .444
1936.................. .476 1 .85 5 .5 0 .464 .708 22.94 .505
1937.................. .610 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 .307
1942.................. .600 2 .1 3 6 .29 .522 .810 25 .74 .205
1943.................. .631 2 .0 0 5 .93 .522 .786 2 5 .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 2 4 .7 0 .190
1947.................. .746 3 .0 5 6 .60 .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 .4 7 .371 .716 14.33 .1 9 5
1951

Ja n u a ry .. . .810 3 .9 8 5 .47 .420 .796 16.00 .210
F eb ru ary .. .810 3 .9 8 6 .4 7 .420 .796 16.00 -.2 1 0
M arch......... ..................810 3 .9 8 5 .47 .420 .796 16.00 .210
April............ .810 3 .9 8 5.47 .420 .796 16 .00 .210
M ay............ .810 3 .9 8 5 .47 .420 .796 16.00 .210
Ju n e ............ .810 3 .9 8 5 .4 7 .355 .708 13.44 .176
Ju ly ............. .810 3 .9 8 5 .4 7 .389 .768 14.72 .103
August. . . . .810 3 .9 8 5 .4 7 .389 .768 14.72 .193
September. .810 3 .9 8 5 .47 .386 .768 14.72 .193
O ctober.. . . .820 3 .9 8 5 .47 .386 .768 14.72 .193
November. .820 3 .9 8 6 .47 .386 .768 14.72 .193
D ecem ber.. .820 3 .9 8 5 .4 7  • .420 .827 16.00 .210

1925.................

Index Numbers (1910-14 =  100)
68 126 82 90 98 74

1920................. 88 114 83 90 98 82
1927................. 100 86 113 90 97 106 89
1928................. 108 86 113 04 100 109 92
1929................. 114 88 113 94 101 110 93
1930................. 101 88 113 95 102 111 94
1931................. 90 88 113 95 102 111 94
1932................. 85 88 113 95 101 111 94
1933................. 81 86 113 93 91 104 91
1934................. 91 87 110 68 79 93 74
1935................. 92 91 117 68 72 89 68
1930................. 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................. 118 135 67 72 58 83
1949................. ___  144 108 128 67 74 58 83
1 9 5 0 ................ 142 106 112 68 75 59 83
1951

January . . . . . . .  151 110 112 75 84 66 85
February . . ___  151 110 112 75 84 66 86
M arch . . . . ___  151 110 112 75 84 66 85
April............ 151 110 112 75 84 66 85
M ay ............ 151 110 112 75 84 66 85
Ju n e............ 151 110 112 65 74 56 80
Ju ly ........... . 110 112 70 81 61 82
A ugust.. . . 151 110 112 70 81 61 82
September. 151 110 112 70 81 61 • 82
O ctober.. . . 153 110 112 70 81 61 82
November. 153 110 112 70 81 61 82
Decem ber.. 153 110 112 75 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 corn- Fertilizer Chemical Organic Superphosprices* bought* moditiest material t ammoniates,. ammoniates phate Potash

1925............... 156 153 151 112 100 131 109 80
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
1951 

January. . . 300 262 261 140 90 351 151 78
February.. 313 267 268 141 91 358 151 78
March 311 272 269 142 91 357 151 78
April.......... 309 273 268 141 91 353 151 78
M ay........... 305 272 266 139 91 334 151 78
June......... 301 272 265 134 91 311 151 69
Ju ly ........... 294 271 261 135 93 297 151 74
August.. . . 292 271 258 135 94 294 151 74
September. 291 271 258 135 94 300 151 73
O ctober.. . 296 272 259 140 94 335 153 73
November. 301 274 259 143 98 343 153 73
December.. 305 273 258 144 98 342 153 78

* 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.
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 n cg iim liig  J u ly  1040. bnled liny p rice *  red u ced  by | 4.75 a  ton  to  be com pnrnble  
to  lo o se  liny p rice s  p rev io u sly  quoted.

* A ll p o ta sh  s a l ts  now  quoted  F .O .B . m in es 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  n ctn n lly  paid fo r  p o tash  is lo w e r th an  th e  
nnniinl a v e ra g e  b e cau se  s in ce  1026 o v e r 00%  of th e  p o tash  used in a g r ic u ltu re  h as  
been  c o n tra c te d  fo r  d u rin g  th e  d isco u n t p eriod . T he m axim u m  d isco u 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 9.353 p er u n it KiO th u s  
m o re  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 a n  do p rice s  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 lis ts  
a ll re ce n t p u b lica tio n s  o f  th e  U nited  S ta te s  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E x p erim en t S ta tio n s , 
and C an ad a, re la tin g  to  F e r ti l is e 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 F O O D  w ould p rov id e a  co m p lete  in d ex  cov erin g  a ll p u b lica tio n s  
fro m  th ese  sou rces on  th e  p a rtic u la r  s u b je c ts  nam ed.

Fertilizers
"Studies o f Organic Materials for Vegetable 

Crops,” Agr. Exp. Sta., Ala. Poly. Institute, 
Auburn, Ala., Bui. 280, June 1951, L. M. Ware 
and W. A. Johnson.

"Results o f Lime and Gypsum Experiments 
with Runner Peanuts," Agr. Exp. Sta., Ala. 
Poly. Institute, Auburn, Ala., P.R. Series No. 
48, May 1951, F. L. Davis and C. A. Brogden.

"Corn Fertilizer and Spacing Tests 1948 to 
1950,” Agr. Exp. Sta., Univ. of Ark-, Fayette
ville, Ark.., Rpt. Series 24, May 1951, D. A. 
Hinkle.

"Soil Improvement Practices Affecting Yields 
of Cotton,” Agr. Exp. Sta., Univ. of Ark., 
Fayetteville, A rk; Bui. 513, June 1951, R. P. 
Bartholomew.

"Fertilizers in Saskatchewan!' Agr. Ext. 
Serv., Univ. of Saskatchewan, Saskatoon, Sas
katchewan, Can., Bui. No. 122, Feb. 1951,
H. G. Dion and J. Mitchell.

"Liquid Fertilizers — Questions and An
swers,” Agr. Exp. Sta., Purdue Univ., La
fayette, Ind., Sta. Cir. 374, Sept. 1951, A. J. 
Ohlrogge and G. F. Warren.

"Fertilizers—Their Purchase and Use on 
Field Crops,” Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., Cir. 70, June 1951, P. E. Kar- 
raker.

"Missouri Fertilizer Consumption 1941-
1950,” Agr. Exp. Sta., Univ. o f Mo., Colum
bia, Mo., P.R. 15, July 1951.

"Commercial Fertilizer Results with Winter 
Wheat and Rye, 1951,” Agr. Exp. Sta., Univ. 
of Neb., Lincoln, Neb., Outstate Testing Cir. 
17, Nov. 1951, G. W. Lowrey, R. A. Olson, 
A. F. Dreier, and P. L. Ehlers.

"Analyses of Commercial Fertilizers Sold 
During 1950-5 1 ," Agr. Exp. Sta., Tex. A & M 
College, College Station, Tex., Bui. 738, Sept.
1951, J. F. Fudge and T. L. Ogier.

"For Top Pastures—Top Dress," Ext. Serv., 
Va. Poly, institute, Blacksburg, Va., Cir. 535, 
Nov. 1951.

"Release o f Native and Fixed Nonexchange
able Potassium of Soils Containing Hydrous 
Mica,” USDA, Wash. D. C., Tech. Bui. No. 
1049, Oct. 1951, R. F. Reitemeier, 1. C. Brown, 
and R. S. Holmes.

"Fertilizer and Lime used on Crops and 
Pasture 1947,” USDA, Bur. of Agr. Econ.,

Washington, D. C., FM 86, June 1951, D. B. 
Ibach and R. E. Marx.
Soils

"Nutrient Uptake by Soybeans on Two Iowa 
Soils,” Agr. Exp. Sta., Iowa State College, 
Ames, Iowa, Res. Bui. 384, Aug. 1951, L. C. 
Hammond, C. A. Black, and A. G. Norman.

"Microorganisms and Their Effects on Crops 
and Soils,” Agr. Exp. Sta., Univ. of Neb., 
Lincoln, Neb., Cir. 90, Apr. 1951, T. M. Me- 
Calla and T. H. Goodding.

"Organic Matter in New Jersey Soils,” Agr. 
Exp. Sta., Rutgers Univ., New Brunswick, 
N. J., Bui. 757, June 1951, F. E. Bear and
A. L. Prince.

"Diversion Terraces," Ext. Serv., Cornell 
Univ., Ithaca, N. Y., Bui. 808, Dec. 1950,
H. M. Wilson and H. A. Kerr.

"Soil Fertility Conditions in the Apple 
Orchards of North Central Washington,” Agr. 
Exp. Sta., State College o f Wash., Pullman, 
Wash., Bui. No. 527, July 1951, N. R. Benson 
and S. C. Vandecaveye.

"Conservation Section for Agronomy Hand 
Book," Ext. Serv., State College of Wash., 
Pullman, Wash., Ext. Mimeo. 1088, M. D. 
Butler.
Crops

"Corn Varieties for Alabama,” Agr. Exp. 
Sta., Ala. Poly. Institute, Auburn, Ala., Mimeo. 
Rpt. o f Results from 1950 Tests, Jan. 1951, 
E. F. Schultz, Jr.

"Results of 1950 Cotton Variety Tests in 
Alabama,” Agr. Exp. Sta., Ala. Poly. Institute, 
Auburn, Ala., H. B. Tisdale and A. L. Smith.

"Soybeans in Alabama,” Ext. Serv., Ala. 
Poly. Institute, Auburn, Ala., Cir. 392, March 
1951, J. C. Lowery.

"Jim Plants His Trees,” Ext. Serv., Ala. 
Poly. Inftitute, Auburn, Ala., Cir. 418, Jan. 
1951, I. R. Martin.

"Nutritive Studies o f Rice,” Bui. 508, May 
1951, M. C. Kt'k; "Cotton Production Practices 
in Arkansas," Bui. 507, Apr. 1951, M. W. 
Slusher and H. Scoggins; Agr. Exp. Sta., 
Univ. o f Ark-, Fayetteville, Ark.

"California Grasslands and Range Forage 
Grasses,” Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Bui. 724, May 1951, A. W. 
Sampson, A. Chase, and D. W. Hedrick•

37
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"Winter Covercrops," Ext. Serv., Univ. 6f 
Calif., Berkeley, Calif., Cir. 174, June 1951,
B. A. Madson.

"The Production of Perennial Grazing and 
Forage Crops in North Georgia," Agr. Exp. 
Sta., Univ. of Ga., Athens, Ga., Bui. No. 270, 
June 1951, O. L. Broods.

"You Can Grow Tomatoes," Ext. Serv., 
Univ. o f Ida., Moscow, Ida., Ext. Cir. No. 116, 
June 1951.

"Spring Oats for Illinois," Agr. Exp. Sta., 
Univ. of III., Urbana, 111., Cir. 679, Apr. 1951, 
f. W. Pendleton, W. M. Bever, O. T. Bonnett, 
G. E. McKibben, and P. E. Johnson.

"Ijong Season Pastures for Illinois," Ext. 
Serv., Univ. of III., Urbana, III., Cir. 682, June 
1951, W. L. Burlison.

"Fruit Varieties for Indiana," Ext. Serv., 
Purdue Univ., Lafayette, Ind., Ext. Bui. 365, 
June 1951.

"Grassed Waterways and Terrace Outlets," 
Ext. Serv., Iowa State College, Ames, Iowa, 
Pamphlet 166, Apr. 1951, M. A. Anderson and
D. 0 . Hull. '

"Results of Research in 1950 by the Agri
cultural Experiment Station of the University 
of Kentucky," Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., 63 A. R.

"Research in Agriculture," Agr. Exp. Sta., 
La. State Univ., Baton Rouge, La., A. R. 1949- 
50.

"Origin and Growth o f Agricultural Exten
sion in Louisiana—1860-1948," Ext. Serv., 
La. State Univ., Baton Rouge, La., F. W. Wil
liamson.

"Extension at Work tn Lafourche," Ext. 
Serv., La. State Univ., Baton Rouge, La., Pub. 
1054, Dec. 1950.

",Improvement of Native Dallis Grass in 
Louisiana," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bui. No. 449, May 1951,
C. R. Owen.

"Louisiana’s Program for Peach Produc
tion," Ext. Pub. 1095, May 1951, B. L. Fer
guson, R. S. Woodward, and L. Hawthorne; 
"Singletary Peas," Ext. Pub. 1097, June 1951, 
T. H. Millikcn and G. A. Luno; Ext. Serv., 
La. State Univ., Baton Rouge, La.

"Extension Reviews Busy Tear," Ext. Serv., 
Univ. o f Me., Orono, Me., Bui. 416, Oct. 1951.

"Nebraska Outstate Varietal Tests of Spring 
Small Grains 1951," Agr. Exp. Sta., Univ. of 
Neb., Lincoln, Neb., Outstate Testing Cir. 16, 
Oct. 1951, A. F. Dreier and P. L. Ehlers.

"Soybean Production in Nebraska," Ext. 
Serv., Univ. of Neb., Lincoln, Neb., E.C. 192, 
W. E. Lyness and D. L. Gross.

"Growing and Storing Progress Potatoes," 
Ext. Serv., Univ. of Neb., Lincoln, Neb., Cir. 
1272, March 1951, H. O. Werner.

"Biennial Report for the Two Years Ending 
June 30, 1950," Dept, of Agr., Concord, N. H.

"Ladino Clover, Its Mineral Requirements 
and Chemical Composition," Agr. Exp. Sta., 
Rutgers Univ., New Brunswick, N. J., Bui. 
759, Oct. 1951, I. Stewart and F. E. Bear.

"How to Grow Bush Fruits in the Home 
Garden," Ext. Serv., Ohio State Univ., Co
lumbus, Ohio, Ext. Bui. 323, July 1951.

"Home Vegetable Garden," Cir. 196, E. L. 
Whitehead; "Woody Plant Material," Cir. 645, 
J. C. Garrett; Ext. Serv., Okla. A 6r M College, 
Stillwater, Okla.

"The Southeastern Soil Improvement Sta
tion Heavener," Dept, o f Agronomy, Okla. 
A & M College, Stillwater, Okla., Mimeo. Cir. 
M-224, June 1951.

"Growing Blueberries in Oregon," Bui. 499, 
June 1951, C. A. Boiler; "The Native Pacific 
Plum in Oregon," Bui. 502, Sept. 1951, A. N. 
Roberts and L. A. Hammers; Agr. Exp. Sta., 
Oreg. State College, Corvallis, Oreg.

"Agricultural Progress in South Carolina
1950," Ext. Serv., Clemson Agr. College, 
Clem son, S. C.

"Cotton Variety Tests at Lubbock, 1947-50," 
P. R. 1381, July 6 , 1951, L. L. Ray. J. Box,
E. L. Thaxton, Jr., and D. L. Jones; "Green- 
wrap Tomato Variety Yield Tests in the 
Lower Rio Grande Valley, Spring 1951," 
P. R. 1387, July 10, 1951, P. W. Leeper; Agr. 
Exp. Sta., Texas A & M College, College Sta
tion, Texas.

"Recommended Utah Vegetable Varieties," 
Ext. Serv., Utah State College, Logan, Utah, 
Cir. 229, March 19 51 , E. M. Andersen.

"Farmers Handbook 1°r t %̂e Columbia Basin 
Project," Ext. Serv., State College of Wash., 
Pullman, Wash.
Economics

"Some Economic Aspects of Beef Cattle Pro
duction in the Piedmont o f Georgia," Agr. 
Exp. Sta., Univ. of Ga., Athens, Ga., Bui. 269, 
June 1951, O. Steanson.

"Estimated 1950 Salable Production of 
Tropical Flowers and Foliage, Territory of 
Hawaii," Ext. Serv., Univ. of Hawaii, Hono
lulu, Hawaii, Agr. Econ. Rpt. No. 6, May
1951, I. Rust.

"Production Requirements for Major Enter
prises on Southern Idaho Irrigated Farms," 
Agr. Exp. Sta., Univ. of Ida., Mimeo. Leaflet 
No. 116, June 1951, R. C. Bevan.

"Plan Your Farm for Good Farm Living," 
Ext. Serv., Univ. of Ida., Moscow, Ida., Ext. 
Bid. 186, May 1951, V. D. Kennedy and 0 . K. 
Brown.

"Seasonal Variations of Indiana Farm 
Prices," Agr. Exp. Sta., Purdue Univ., La
fayette, Ind., Sta. Bui. 566, Sept. 1951, D. 
Paarlberg.

"Trends in Legislation on Incorporation of 
Agricultural Cooperatives," Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., S. C. 375,-R. L. 
Kohls and J. R. Blais.

"The Economics of Crop Rotations and Land 
Use," Agr. Exp. Sta., Iowa State College, 
Ames, Iowa, Res. Bui. 383, Aug. 1951, E. O. 
Heady and H. R. Jensen.

"Comparative Census of Maryland Agri
culture, by Counties," Agr. Exp. Sta., Univ. 
of Md., College Park, Md., Misc. Pub. No. 113,
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Aug. 19 51, A. B. Hamilton.
“Marketing Mississippi Delta Cotton,” Agr. 

Exp. Sta., Miss. State College, State College, 
Miss., Bui. 484, Sept. 1951, C. M. Wells, jr. 
and W. A. Vaught.

"An Economic Analysis o f the Tung In
dustry in Louisiana,” Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Mimeo. Cir. No. 119, 
Dec. 1950, J. A. McDaniel and F. E. Stanley.

"Economics of Grain Farming in Renville 
County North Dakota,” Agr. Exp. Sta., N. D. 
Agr. College, Fargo, N. D., Bui. 367, May 
1951, L. W. Schaffner.

"Cost of Producing Filberts and Walnuts 
in Oregon,” Agr. Exp. Sta., Ore. State College, 
Corvallis, Oreg., Cir. of. Inf. 499, June 1951, 
G. W. Kuhlman.

"Texas Farm and Ranch Land Prices, 1950,” 
Agr. Exp. Sta., Texas A 6r M College, College 
Station, Texas, P. R. 1389, Aug. 2, 1951, J. H. 
Southern and J. R. Motheral.

"Utah’s Land Resources,” Agr. Exp. Sta., 
Utah State College, Logan, Utah, Spec. Rpt. 4, * 
June 1951, L. A. Reuss and G. T. Blanch.

“Keeping Up on the Farm Outlook,” Ext.

Cir. No. 199, Oct. 31, 1951; "Keeping Up on 
the Farm Outlook,.,” Ext. Cir. No. 200, Nov. 
30, 1951; Ext. Serv., State College of Wash., 
Pullman, Wash., K. Hobson.

"The Federal Land Bank System," Farm 
Cr. Admin., USDA, Washington, D. C., Cir. 
35, 1951.

",Directory of Organization and Field Activi
ties of the Department o f Agriculture: 1950,” 
USDA, Washington, D. C., Agr. Handbook 
No. 12.

"1952 Agricultural Outlook Charts,” Bur. 
of Agr. Econ., USDA, Washington, D. C., 
Oct. 1951.

"Foreign Agricultural Outlook Charts 1952,” 
Foreign Agr. Relations, USDA, Washington,
D. C., Oct. 1951.

"Recent Federal Income Tax Changes Af
fecting . Cooperatives,” . Farm . Cr. . Admin., 
USDA, Washington, D. C., Misc. Rpt. 156, 
Oct. 1951, G. J. Waas.

"Crops and Markets,” Bur. o f Agr. Econ., 
USDA, Washington, D. C., 1951 Edition, 
Vol. 28.

Simple Tests far Magnesium and Calcium . . .
(From page 14)

deficient castor beans grown by E. B. 
Earley also did not turn dot #  1 wine 
red. But most plants, even those 
slightly deficient in magnesium, turn 
dot 1 red. Hybrid corn, Ohio 28B, 
has been found by L. L. Huber of the 
Pennsylvania State College to be sen
sitive to lower levels of magnesium, 
giving the typical magnesium defi
ciency symptoms for corn. In August 
1951, on one of his plots where mag
nesium deficient symptoms were pres
ent in Hybrid Ohio 28B the tissue 
turned both dots #  1 and #  2 wine 
red but not #  3. On another soil 
area where this hybrid did not show 
the symptoms, its sap turned all three 
dots wine red.

While no definite correlations for any 
particular plant have been obtained so 
far, the results secured indicate that 
the test is probably sensitive within the 
deficiency range of magnesium concen
tration in plant sap.

As already mentioned, manganese 
and acid change the magnesium rea

gent to a reddish color. The buffer 
solution (4r  3) is applied to prevent 
interference from the acidity of the 
plant sap. The manganese in plants 
grown on acid soils can sometimes be 
high enough to interfere. In such 
cases the test spot should be allowed 
to dry before a reading is taken. On 
drying, the red color due to manganese 
turns a grayed green, leaving an outer 
ring of wine-red color if magnesium is 
also present.

b. As a soil test.
The reagents required:
1. Reagent #  1 above (F241 solu

tion).
2. A 23 per cent solution of sodium 

nitrate.
P rep a ra tio n  of the test p ap ers: 

Squares 1J4 X  1 Zi inches of Whatman 
#  1 filter paper are used for the soil 
test. In the middle of the square a 
large dot of the magnesium reagent 
(F241 solution) is made by applying it 
with a dropper pressed against the
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paper and moved around to make a 
dot between % and 1 inch in diameter. 
Air-dry and store in air-tight, dark 
container.

Running the test: A small pinch of 
soil (15-20 mgm.) of fine air-dried soil 
is placed in the center of the large dot, 
in a small cone-shaped mound. Add 
one drop of the 23 per cent sodium 
nitrate solution onto the soil cone in 
such a way that the solution will pene
trate the soil mass and flow through the 
soil and then spread out into the paper. 
This extracts the exchangeable magne
sium from the soil and carries it into 
the surrounding area.

Interpretation of the test: The typical 
wine-red color appears on the paper, 
its intensity and size depending on the 
amount of exchangeable magnesium 
in the soil—the more the magnesium 
the wider the ring of wine-red color 
surrounding the soil cone. For very 
acid soil, the exchangeable hydrogen 
also changes F241 to a pinkish color, 
differing from wine red, which can 
be eliminated by buffer solution.

A series of soils of known exchange
able magnesium content can be tested 
and used as standards for estimating 
the amount in unknown samples. 
Amounts less than 100 pounds per acre 
(50 ppm.) of exchangeable magnesium 
did not turn the spot wine red, 250 
pounds per acre gave a wine-red band, 
350 gave a wider band, and 850 pounds 
per acre gave a still wider band.

Suitable for Field Tests

Once correlations are established be
tween exchangeable magnesium and 
crop needs, it is probable that this test 
can be used as a rapid means of sepa
rating deficient soils from sufficient 
soils.

The soils on the Pennsylvania State 
College plots mentioned above gave 
no wine-red color where the corn 
showed magnesium deficiency symp
toms but did give a narrow band of 
wine-red color with the soil which 
did not cause symptoms on the corn. 
The soils low in exchangeable magne

sium found in southern Illinois give 
a slight color and do not cause defi
ciency symptoms on corn.

The above tests add two new ele
ments to the list of tissue tests which 
can be made in the field without any 
more equipment than can be carried in 
one’s pockets. The only difficulty is 
that the calcium papers must be made 
fresh every few days. The dipicryla- 
mine test as described by Melsted of 
the University of Illinois (6) is already 
in use and has proved to be an effective, 
easy-to-use test for plant tissues, being 
a simplification of the test as used by 
A. C. Richer of Pennsylvania State 
College (8 ) and G. N. Hoffer of the 
American Potash Institute. The tests 
for phosphorus and nitrate originally 
described by Bray (1 ) (2 ) had also 
been applied to tissue testing by Hoffer 
using filter paper techniques similar 
to those described above.

The three tissue tests for potassium, 
phosphorus, and nitrate nitrogen have 
been combined into a simple vestpocket 
tissue test kit which makes the tests 
for all three nutrients on a single strip 
of prepared filter paper. This kit is 
made by J. N. Bray, Box 51, Urbana, 
Illinois.
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Ladino Clover
( F r o m  p a g e  22 )

minishes after each cutting. Such a con
dition is approached on overgrazed pas
tures. In alfalfa and red clover, starch 
is stored in the roots and crowns of 
the plants, but in ladino it is stored 
mainly in the stolons. When a ladino 
plant reaches maturity, the stored

starches are at a maximum. When the 
plant is harvested, the starch reserves 
are depleted by the new growth until 
new leaves are formed. In due time 
the amount of starch manufactured 
by photosynthesis exceeds that used in 
growth processes.

T a b l e  V .— A c r e  Y i e l d s  o f  L a d in o  a n d  O r c h a r d  G r a s s  G r o w n  S e p a r a t e l y  a n d
i n  C o m b in a t io n

Dry-weight basis

Treatment
C ro p t

•
Acre Yield

No. Kind* July 8 Aug. 8 Aug. 29 Oct. 17 Total

1 K L
lb.
444

lb.
863

lb.
835

lb.
945

lb.
3087

2 K 0 501 934 497 831 2763
3 K L 192 281 440 508 1421
3 K O 451 782 423 686 2342
3 K T 643 1063 863 1194 3763

4 NK L 554 743 1094 1222 3613
5 NK 0 973 1140 1286 1137 4536
6 * NK L 178 192 192 149 711
6 NK 0 743 1119 1176 988 4026
6 NK T • 921 1311 1368 1137 4737

7 2K L 444 881 895 1226 3446
8 2K O 515 870 455 732 2572
9 2K L 195 224 352 455 1226
9 2K O 433 810 419 778 2440
9 2K T 628 1034 771 1233 3666

10 N2K L 650 767 975 1140 ' 3532
11 N2K 0 913 1183 1243 1055 4394
12 N2K L 220 238 320 313 1091
12 N2K 0 700 1066 966 1062 3794
12 N2K T 920 1304 1286 1375 4885

13 3K L 547 888 938 1261 3634
14 3K 0 528 858 517 661 2564
15 3K L 181 277 253 259 970
15 3K O 398 757 405 664 2224
15 3K T 579 1034 658 923 3194

16 N3K L 600 824 941 1343 3708
17' N3K O 1034 1293 1304 1144 4775
18 N3K L 227 235 270 249 981
18 N3K 0 671 1130 1027 1087 3915
18 N3K T 898 1365 1297 1336 4896

* K  =  60 pounds K 2O; N =: 120 pounds N.
t  L =  ladino; O =  orchard grass; T  =  total ladino and orchard grass for mixed plots 3, 6, 9, 12, 

15, and 18.
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F ig . 3 .  In  m ix tu re s  o f  la d in o  an d  o rch a rd  grass, ab sen ce  o f  n itro g en  in  th e  top d ressing  fav ored  
grow th o f  th e  la d in o . T re a tm e n t 3 ,  2 0 0  p ou nds P 2O5  and 6 0  pounds K 2O an a c re . P h o to g rap h , 

ta k e n  p r io r  to  th ird  c u ttin g , shows 5 0  p er ce n t la d in o , on dry«weight b asis .

A field experiment was conducted to 
test the effects of fertilizers on the rates 
of depletion and renewal of starch in 
ladino stolons following harvesting. N 
and K 20  in the forms of N H 4NOs 
and KC1 were applied separately and 
jointly to a 3-year-old stand of ladino 
at the rate of 200 pounds each an 
acre. The ladino was harvested June 
10, 1950, and all the K  and 100 pounds 
N  were applied at that time. The 
clover was harvested again on August

10 and the remaining N was applied. 
Commencing August 9, the day before 
the second cutting, 100 stolons were 
obtained from each plot every other 
afternoon at sunset.

The percentage K, Ca, Mg, Na, P, 
and Cl remained fairly constant fol
lowing harvesting. K  was highest in 
stolons from plots fertilized with K 
and lowest from plots fertilized with 
N. The Cl content of stolons from 
plots fertilized with K was almost

T a b l e  V I.— P e r c e n t a g e  L a d in o  i n  L a d in o - O b c h a b d - G r a s s  P l o t s  a t  V a r i o u s
D a t e s

Dry-weight basis

Treatment Percentage Ladino

No. Kind* July 8 Aug. 8 Aug. 29 Oct. 17

3 K 29.9 26.4 51.0 42.5
9 2K 31.0 21.7 45.7 36.9

15 3K 31.3 26.8 38.4 28.1
6 NK 19.3 14.6 14.0 13.1

12 N2K 23.9 18.3 24.9 22.8
18 N3K 25.3 17.2 20.8 • 18.6

* K  =  60 pounds KsO; N =  120 pounds N an acre.



F ig . 4 .  A p p lica tio n  o f  n itro g en  stim u lated  th e  grass in  m ixed  stands o f  lad in o  and  o rch a rd  
grass. T re a tm e n t 6 ,  1 2 0  pounds N an  a cre  added to  tre a tm e n t 3 .  P h o to g ra p h , ta k e n  on sam e 
d ate  as th a t o f  F ig u re  3  and  show ing sam e n u m b er p la n ts . T h e  m ix tu re  on th is  p lo t co n ta in ed  

1 8  p e r c en t la d in o  and 8 2  p er ce n t o rch a rd  grass, on dry-w eight b a sis .

twice as great as that from plots re
ceiving N plus K. The N content of 
the stolons was increased as much as 25 
per cent by applications of N. The 
percentage N in the stolons decreased 
following harvesting, and reached a 
minimum 14 to 18 days later.

Reducing sugar, total sugar, and in

vert sugar percentages remained fairly 
constant following harvesting. The 
starch content showed a decline for 3 
to 5 days (Fig. 5). Replenishment of 
starch reserves commenced 11 days 
after harvesting, and the original level 
was reached in about 17 days. Starch 
was lowest in stolons from plots that

T a b l e  V II.— N i t r o g e n  a n d  M i n e r a l  C o n t e n t  o f  F i r s t - C u t t i n g  L a d i n o  a n d
O r c h a r d  G r a s s

Dry-weight basis

Treatment
Cropf

K Ca M g Na N P S Fe M n

No. Kind* ~% % % . % % % % ppm. ppm.

7 2K L 3 .5 1.3 0.47 0.14 3.70 0.31 0.21 310 76
8 2K 0 4 .5 0.3 0.32 0.02 3.20 0.41 0.27 170 186
9 2K L 2.9 1.3 0.44 0.14 3.44 0.28 0.10 470 56
9 2K 0 4 .5 0.3 0.34 0.02 3.21 0.44 0.18 160 160

10 N2K L 3.1 1.3 0.48 0.10 3.75 0.28 0.16 300 90
11 N2K O 4 .5 0.4 0.30 0.10 3.08 0.43 0.26 195 150
12 N2K L 3.1 1.4 0.48 0.10 3.32 0.28 0.07 440 50
12 N2K 0 4.9 0.3 0.32 0.02 3.60 0.46 0.19 178 140

* K =  60 pounds K2O; N =  120 pounds N an acre.
t  L  =  ladino; O =  orchard grass; with treatments 9 and 12 a mixture of ladino and orchard grass 

was grown.



Per cent 
starch  

(D ry  w t.)

F ig . S .  S ta rc h  co n te n t o f  la d in o  sto lo n s . L ad in o  harvested  on August 9  and 10» 1 9 5 0 ;  stolon  
sam p les co lle c te d  on  days in d ica te d . C K  — no  tre a tm e n t. K  and N ap p lied  sep arately  and

to g e th e r a t ra te  o f  2 0 0  p ou nds an  acre  e a ch .

had received N. The total available 
carbohydrates (sugar, starch, and 
hemicellulose) followed a curve simi
lar to that of starch.

Radioautographs Revealed Nutrient 
Distribution in Ladino

Radioactive Ca452 was fed to ladino 
grown in sand culture in the green
house. Three microcuries were added 
to the solution 2 weeks prior to har
vesting. After harvesting, the plants

8 The Ca45 used in this investigation was sup
plied by the Oak Ridge Laboratories on authoriza
tion from the Isotopes Division, U. S. Atomic 
Energy Commission.

were pressed and then placed in con
tact with X-ray film for 1 month. Fig
ure 6 is the resulting radioautograph. 
The lighter areas indicate that the 
Ca45 was concentrated in the veins 
of the leaves. It was almost entirely 
absent from the pulvinus,* the tissue 
connecting the ladino leaflets to the 
petioles. Analyses revealed an accumu
lation of K, Na, and Cl in this region. 
Near-absence of Ca may explain the 
ease with which legume leaves shatter

*  These observations are based on the findings of 
David Ririe and S. J .  Toth, reported in “Plant 
Studies with Radiocalcium” in the January 1952 
issue of Soil Science.

44
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T a b l e  V III .— N i t r o g e n  a n d  M i n e r a l  E l e m e n t s  R e m o v e d  f r o m  t h e  S o i l  b y
L a d in o  a n d  O r c h a r d  G r a s s

Acre basis

Treatment
Cropf K Ca Mg N P

No. Kind*

lb. lb. lb. lb. lb.
. 1 K L 87 45 12 113 . 8

2 K O 104 9 9 64 10
3 K L 39 22 6 48 4
3 K 0 90 6 9 57 8
3 K T 129 28 15 105 12

4 NK L 101 53 15 130 10
5 NK 0 175 14 17 122 13
6 NK L 19 9 4 23 2
6 NK 0 148 13 14 117 • 14
6 NK T 167 22 18 140 16

7 2K L 106 47 14 120 9
8 2K 0 100 9 9 59 10
9 2K L 34 18 5 43 4
9 2K 0 195 6 7 67 10
9 2K T 229 24 - 12 110 14

10 N2K L 107 45 14 127 10
11 N2K 0 185 16 15 124 16
12 N2K L 32 14 4 35 4
12 N2K O 159 12 12 107 16
12 N2K T 191 26 16 142 20

13 3K L 118 48 13 127 10
14 3K O 105 8 9 60 9
15 3K L 28 13 4 33 4
15 3K O 88 7 6 53 9
15 3K T 116 20 10 86 13

16 N3K L 115 48 13 131 10
17 N3K 0 202 13 16 134 17
18 N3K L 29 14 4 33 3
18 N3K 0 165 11 16 112 13
18 N3K T 194 25 20 145 16

*  K  =  60 pounds KsO; N =  120 pounds N an acre.
t  L  =  ladino clover; O =  orchard grass; T  =  total for mixed ladino and orchard grass plots 3, 6, 9, 

12, 15, and 18.

when hay is being harvested, since Ca 
functions partly in holding plant cells 
together.

Because of the short half-life of radio
active K, it was impossible to obtain 
an autograph showing the distribution 
of this element in ladino, and therefore 
radioactive Na223 was used instead

3 The Na22 used was obtained from M. A. Tuve, 
Director, Department of Terrestrial Magnetism, 
Carnegie Institution of Washington, D. C.

(Fig. 7). The plant had been grown 
in a nutrient solution containing a high 
concentration of K. The Na22, which 
was supplied later, tended to accumu
late in the outer edges of the older 
leaves. When a ladino plant was grown 
in a K-deficient solution, the isotope 
accumulated in the growing point and 
in the young leaves. Although Na is 
not known to be essential for ladino, 
it has properties similar to those of K
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T a b l e  IX .— N i t r o g e n  a n d  M i n e r a l  C o n t e n t  o f  L a d in o  a n d  O r c h a r d  G r a s s  f r o m
V a r io u s  S t a t e s

Dry-weight basis

Location
K Ca Mg Na N P Mn

% % % % % % ppm.

Ladir

Orchard grass

Storrs, Conn.................... 1.8 1.7 0.30 0.21 4.08 0.29 56
Ithaca, N. Y .................... 1.9 1.6 0.40 0.17 3.80 0.29 60
Athens Co., Ohio........... 2.1 1.5 0.35 0.04 3.74 0.32 130
Lexington, Ky................. 2 .2 1.8 0.30 0.04 3.84 0.37 74
Abell Co., W. Va............ 2 .8 0 .8 0.27 0.01 3.69 0.32 80
Washington, Pa.............. 2 .0 1.8 0.30 0.06 3.82 0.26 46
New Brunswick, N. J . . . 2 .9 1.3 0.44 0.14 3.44 0.28 56

Storrs, Conn.................... 3 .3 0.4 0.21 0.05 2.65 0.44 164
Ithaca, N. Y .................... 2 .6 0 .8 0.31 0.07 3.28 0.31 44
Athens Co., Ohio........... 2 .6 0 .5 0.19 0.01 2.74 0.32 90
Lexington, Ky................. 3 .0 0 .5 0.33 0.02 3.06 0.34 174
Abell Co., W. Va............ 2 .8 0.4 0.19 0.01 2.77 0.31 56
Washington, Pa.............. 3 .0 0 .7 0.19 0.01 2.81 0.39 70
New Brunswick, N. J . .  . 4 .5 0.3 0.34 0.02 3.21 0.44 160

and is known to stimulate the growth 
of many plants when the amount of K 
available to the plant is low.

Another radioautograph (Fig. 8) 
was made of a ladino stolon by the 
use of radioactive C1364. The isotope 
accumulated in the leaf petioles and 
midribs. Although Cl is not known 
to be needed by ladino, it often consti

4 The C136 used in this investigation was sup
plied by the Oak. Ridge Laboratories on authoriza
tion from the Isotopes Division, V . S. Atomic 
Energy Commission.

tutes more than 1 per cent of the dry 
matter. When supplied to ladino as 
muriate of potash, Cl tended to sub
stitute for N, S, and P in the ladino 
and to lower its protein content. Con
versely, the Cl content of ladino stolons 
was reduced one half by applications of 
N to the soil. {T o be continued)

(Figures mentioned and not appear
ing in this section will be found in the 
next installment in the February issue.)

(T?

“ P  OIL is made up of three main components, the solid particles and the 
■ I  liquids and gases in the pores. Each of these parts is essential for plant 

growth. The condition of the water and the air in the soil depends on the 
size, the composition, and the arrangement of the solid particles, but also on the 
climatic conditions and the activities of man. It is the task of the soil physicist 
to study and organize these facts and to recommend the type of management 
that will result in the greatest sustained crop growth.” . . . Dr. Helmut Kohn\e, 
Department of Agronomy, Purdue University.
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Magnesium Soils of Hawaii
( From page 26)

is an abnormal magnesium to potas
sium ratio. In order to correct this con
dition it is necessary to apply potash 
at a very heavy rate—an initial appli
cation of 1,000 pounds of potash per 
acre followed by annual applications of 
approximately 200 pounds per acre. 
The potash application must be con
tinued until the plant tissue will have 
at least 1/4 per cent potassium. This

figure is approximate; the exact figure 
will be determined by the nature of 
the crop. The important thing to re
member in these soils is that the initial 
potash application must be high.

The “magnesium soils” of the Ha
waiian Islands are very productive with 
proper management. The system of 
management of these soils in Hawaii 
should be applicable to many other 
tropical black soils.

Peanut Prnductiun
( From page 12)

nuts annually in North Carolina. In 
some counties there may be as much as 
20-30% reduction in yields due to the 
attacks of certain insects. The insects 
attacking peanuts may be divided into 
two major groups: (1 ) insects feeding 
on foliage, (2 ) insects feeding on the 
roots and fruit.

Two of the most commonly observed 
pests which attack foliage are thrips 
and leaf hoppers. Thrips attack young, 
developing leaflets, causing scars and 
misshapen leaves. Damage is most 
severe in early spring especially during 
cool, damp weather. With severe in
festation the plant may be markedly 
stunted, providing a condition which is 
commonly referred to by farmers as the 

pouts.
The leaf hopper sucks plant juices 

from the leaves causing them to turn 
yellow at the tips. With severe infesta
tion the yellowing may spread to the 
entire leaf. Thrips and leaf hoppers 
may be controlled by the use of 5% 
D D T dust at the rate of 15 pounds per 
acre.

In some areas considerable damage 
to peanuts results from attacks by the 
Southern corn rootworm, the larvae of

3 Information on insects supplied by W. M. 
Kulash, Bulletin 70, N. C. Dept, of Public In
struction, Pages 32-38, 1951.

the twelve-spotted cucumber beetle. 
This grub bores into the developing 
pod causing the fruit to decay and often 
shed from the vines. Although the 
damage is usually more severe on soils 
moderately high in organic matter, sig
nificant yield increases have been ob
tained by controlling this insect in ex
periments on well-drained, light-colored 
soils. Several insecticides have been 
found to offer good control for this pest. 
However, some of these materials such 
as benzene hexachloride and lindane 
have been found to impart objection
able off-flavors to the fruit. Further 
research on the insect pests of peanuts 
is still in progress.

Intensive research programs are pro
viding the answers to many questions 
regarding the supposedly mysterious 
peanut crop. With the proper applica
tion of this information, peanut yields 
should be markedly increased. For 
example, yields of 4,800 pounds per 
acre—four times the State average— 
have been obtained in experiments in 
North Carolina through the use of a 
combination of improved practices. 
With performances such as this the 
lowly “goober” should soon rid itself 
of the stigma of peculiarity and further 
assert itself as the King of the Oil 
Crops.
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Breaking Did Sod
(From page 5).

potash from cement mills and blast 
furnaces to check possible means to 
recover part of it. Extracting potash 
from wool scourings and treatment 
of alunite for potash output were in 
the agenda for 1917. A bureau labora
tory was just starting at Arlington 
Farms, Virginia, to test the fixing of 
atmospheric nitrogen, but it was ham
pered by wartime scarcities in the line 
of machinery. Apparatus had been 
set up to experiment with the Ostwald 
process of oxidizing ammonia for mak
ing nitric acid. They were also study
ing processes for rendering garbage to 
secure some valuable nitrogenous sub
stances from city wastes. A Cottrell 
precipitator was working at the bureau 
laboratory to make phosphoric acid 
from rock phosphates. All this activity 
came at a time when more farmers 
were being weaned away from old 
superstitions and prejudices against use 
of anything but stable manure to en
hance acre yields—a revolution in prac
tices which came to its best fulfillment 
in the second world war rather than in 
the first one.

Alongside this rise of national inter
est in fertilizers, there were many ex
periments with alfalfa and lespedeza, 
and the notable tests on green manur
ing—which later became the famous 
“go-down” soil-conserving practices of 
the 1940-45 period.

Now we can trace some of the moves 
of our farm leaders as taken from the 
handy files of USDA’s weekly news 
letter for the spring of 1917.

On March 17 Secretary Houston tried 
to overcome hysteria which had de
veloped over the food situation. He 
stated: “There is nothing in the food 
situation of our country which justifies 
hysterical thinking or acting. This is 
no time for hysteria, nor is this a time 
for the thoughts of the American peo
ple to be directed or dominated by 
those who have the interests of another

country primarily at heart.
“The price of food is high. A full 

and satisfactory explanation of prevail
ing prices is not possible on the basis 
of existing knowledge. It is only re
cently that agencies have been created 
here to study food distribution, and 
we have not all the necessary facts as 
yet to enable us to arrive at the truth. 
Where the food supply is, who owns 
it, what may be the difficulties of secur
ing it, whether the local market short
ages are due to car shortages, whether 
there is artificial manipulation and 
control, no one can state with cer
tainty. The facts must be had as a 
prerequisite for the working out of a 
fair and just and economical system 
of marketing.

“Hence the investigation into foods 
directed by the President ought to be 
made promptly, and Congress should 
give the Federal Trade Commission 
and the Department of Agriculture the 
necessary funds to do it. Such an 
investigation cannot give immediate 
relief, but it would be absurd to oppose 
it for this reason. It is probable that 
as a result of it large permanent im
provements may be made.”

Swinging into conservation, the Sec
retary said: “We should consider
earnestly the matter of food conserva
tion and the elimination of waste. As 
a nation we seem to have disdain of 
economizing. In many homes there 
is a strong feeling that it is only decent 
to provide more food than will be 
eaten and that it is demeaning to reckon 
closely. However, dietary experts of 
the Department tell me that we have 
an annual food waste of about $700 
million.”

With this keynote of conservation 
and preservation uppermost, the state 
agricultural forces and the Department 
began a public crusade by means of 
posters and all kinds of printed em
phasis, with some of the following
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headlines and subheads:
“Help feed yourself—make home 

gardens and back yards productive, 
demonstrate thrift in your homes. . . . 
Waste no food, don’t feed high-priced 
human food to hogs and chickens and 
don’t send valuable food to incinerators 
and fertilizer heaps.

“Abandon food prejudices, don’t be 
finicky, cook foods properly and give 
simple foods a fair trial. . . . Watch 
your kitchen wastes, don’t throw away 
any left-overs that can be reheated or 
combined with other foods to make 
palatable and nourishing meals.

“Let nothing spoil, keep perishable 
foods cold, keep food clean and covered, 
guard against vermin, can or preserve 
your surplus.”

BU T were conservation and waste 
elimination enough—even with a 

trial of the unpopular forces that would 
limit courses and quantities of food for 
the public consumption? Secretary 
Houston observed that only recently 
England had started to deal directly 
with food production along with the 
recognition that farmers should be guar
anteed a minimum price over a period 
of years. This was brand new philos
ophy. So here is what the Secretary 
commented as to the farmer’s position 
in a national drive for greater food 
reserves:

“Obviously, if farmers are to be in
duced to increase acreage, a guaranty 
of a reasonable price by the nation or 
the community seems necessary. Farm
ers are governed by the same thinking 
and motives as the rest of the people. 
They are patriotic; but it is unlikely 
that they will undertake greatly to in
crease their output unless they are 
reasonably sure that it will be profit
able for them to do so. One could no 
more expect a farmer to increase his 
product greatly without a knowledge of 
the outcome than he could expect a 
manufacturer to double the production 
of shoes unless he knew he could dis
pose of them profitably. Those who 
are urging farmers to increase their

acreage beyond that which their own 
judgment dictates know very little 
about the psychology of farmers, or of 
other people for that matter, or about 
the fundamental necessities of the situ
ation. Farmers are going to do their 
own thinking in the matter and will 
not follow anybody’s dictation.”

He reviewed the somewhat disap
pointing crop yields of 1916, with con
siderable black stem-rust of wheat and 
late blight of potatoes. He said that 
livestock numbers had increased and 
much livestock increase was evident 
in the South, where a campaign in 
behalf of a sounder agriculture had 
been under way.

“The Department and other agricul
tural agencies are giving careful atten
tion to current problems,” it was de
clared. “The solution will certainly 
not involve a Federal dictatorship, and 
it is also unlikely that it will involve 
a dictatorship in any state or com
munity. In any event the difficulties 
would be nearly insuperable. We have 
a continent to deal with, and there are 
difficulties of double jurisdiction. For 
instance, in fixing a minimum price 
for food, the Federal government 
could deal only with commodities pass
ing into interstate commerce. The 
states might be hampered by any at
tempts to 'fix prices. Intelligent plan
ning in conjunction with the operation 
of normal forces are what we needy 
and these only can bring about a satis
factory result.”

DN April 18, 1917, the Department 
came out flatly with a call for 

sweeping increase in the acreage of 
staple cereals and livestock products, in
cluding the oil-seed crops that hitherto 
had received but scant attention. Then 
during the last week of April a national 
farm conference on the absorbing de
fense topic of food was held in St. Louis 
for the states east of the Rocky Moun
tains, and at the University of Cali
fornia, Berkeley, for the mountain and 
far west states. Secretary Houston 
presided at the one, and Benjamin Ide
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T H E  C O M P L E T E  S O I L  
T E S T  O U T F IT  is practical for 
use in any locality— requires no 
waiting —  allows for frequent, 
yearly tests. Contains all the 
solutions and apparatus neces
sary for 100 to 300 soil tests for 
each of 15 important soil chem
icals including trace elements, 
plus tissue tests fo r N itrates, 
P h osp h oru s and P o tassiu m . 
Solution replacements available.
T H E  JU N IO R  Simplex Soil 
T est Outfit —  Contains all the 
m aterials and solutions neces
sary to make 100 to 300 tests for 
each of 6 soil chemicals plus tis
sue tests for N -P-K .
T H E  FA R M  Simplex Soil T est 
Outfit— Designed for the smaller 
grower, it contains 100 tests for 
5 soil elements plus tissue tests 
for N -P-K .
W rite fo r  descriptive literature 

and prices

THE EDWARDS LABORATORY
P.O . Box 2742-T • Cleveland 11, Ohio

Wheeler, Head of California Univer
sity, was in the chair at the other. 
There were 32 states represented at the 
former and 8 states at the latter. After 
informal discussions, the body decided 
to name committees as customary, and 
to deal with the subject in four divi
sions—labor and production, prices and 
distribution, economy and utilization, 
and effective organization.

The agricultural colleges were repre
sented on the resolutions committee by 
W. O. Thompson, Ohio; H. J. Waters, 
Kansas; H. L. Russell, Wisconsin; Eu
gene Davenport, Illinois; Clarence 
Ousley, Texas; and J. M. Hamilton, 
Montana. Kenyon L. Butterfield of 
Michigan, Jewell Mayes of Missouri, 
and Charles S. Wilson of New York 
were also in the thick of things.

Mobilization was just as big and use
ful a word then as it is now in crop- 
boosting efforts. To get things going 
fast the meeting at St. Louis urged a 
set-up something like this: A relatively 
small central agricultural body whose 
services and presence might be required 
in Washington constantly, composed 
of a group of men with wide acquaint
ance and executive ability; a large na
tional advisory body of the leading 
agricultural agencies and associations 
related to both production and dis
tribution; a small central agricultural 
body in each state to be designated 
by the governor and coordinated with 
the state council of defense; and lastly, 
such urban, county, and other local 
bodies for agriculture as the state au
thorities and the defense councils might 
see fit to suggest. The session recom
mended an appropriation of $25 mil
lion or “such part of it as may be 
needed immediately by the Secretary 
of Agriculture.”

History has a habit of repeating in 
many ways, especially in the funda
mental ones. Just notice how familiar 
the following grave pronouncements of 
this meeting in St. Louis sound today 
when we are “fresh up against” similar 
objectives with like obstacles: “The
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plan for public defense should include 
a definite provision that enlistment for 
the food supply is just as important as 
for service at die front. Besides more 
than half of those applying for war 
service and rejected for physical rea
sons, there are more than two million 
boys between 15 and 19 years in cities 
and towns who are not now engaged 
in productive work vital to the national 
emergency. These are the most im
portant hitherto unorganized and un
utilized farm labor force available in 
this emergency.”

Government agencies, they said, 
should do all in their power to bring 
about an adequate supply of freight 
cars for moving food and farm sup
plies. They wanted the market in
formation services of the states and the 
USD A to be extended and made more 
effective.

They asked for preference in the 
movement of shipments of farm ma
chinery, seeds, fertilizers, and spraying 
materials to enable the farmers to meet 
the task assigned to them.

The meetings called for power in the 
hands of the Secretary to establish 
market grades and classes of farm prod
ucts, and to issue licenses to warehouses, 
packing plants, produce exchanges, 
storage places, brokers, auctioneers, 
commission merchants, and all other 
agencies engaged in marketing and dis
tributing farm products.

The Pacific Coast meeting added a 
special request that the county agents 
and other Federal field men be given 
such official designation as to disasso
ciate them from ordinary civilians and 
give them dignity and authority such 
as other Federal officers who are prose
cuting the war.

Queer and strange-sounding as some 
of those decisions are to active leaders 
of the present, after all they laid the 
foundation for what we have since been 
able to do in mass production in times 
of peril. Our hope is that the 1952 
campaign wilj begin and end in plenty 
and in peace.

partial aerial view of Naugatuck 
Chemical test fields and lab at 

Bethany, Connecticut

(lereS vfim

sales are sown I
Here’s where Naugatuck chemicals begin 
— where Spergon®, Phygon®  and Ara- 
mite* first showed signs of becoming the 
nationally famous products they are today.

Here’s where Naugatuck Chemical’s 
seed protectants, spray fungicides and in
secticides of tomorrow must meetthe tests 
of effectiveness, economy, plus ease and 
safety of use.

Yes, and here's where sales are sown! 
When the benefits of the Naugatuck chem
icals developed here eventually reach the 
grower, they also reach the supplier and 

distributor in the form of new 
sales and new profits.

•U .S .P a t .  N o .2 ,529,494

UNITED STATES 
RUBBER COMPANY

Naugatuck Chemical Division, Naugatuck, Conn.

p ro d u ce rs of seed p ro te ctan ts, 
fungicides, miticides, insecticides; 
Spergon, Phygon, Aramite, Synklor



52 B e t t e r  C rops W it h  P l a n t  F ood

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

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

Circulars
T o m a to es  (G e n e r a l)  Sw eet P o ta to e s  (G e n e r a l)
A sparagu s (G e n e r a l)  B e tte r  C orn  (M id w est)
V in e  C rop s (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)

Reprints
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 rops 
S -5 -4 0  W hat Is  th e  M a tter w ith  Y o u r  S o il?  
J - 2 - 4 3  M a in ta in in g  F e r ti l ity  W h en  G row ing 

P ea n u ts
Y -5 -4 3  V a lu e  &  L im ita tio n s  o f  M ethods o f  

D iagn o sin g  P la n t  N u trien t Needs 
A - l - 4 4  W h a t’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 uido to  B e tte r  

C rop s
P - 3 - 4 5  B a la n ce d  F e r t i l i ty  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 a rm s 
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o il  F e r ti l ity  
T - 4 - 4 6  P o ta sh  L osses on  th e  D a iry  F arm  
Y -5 -4 6  L ea rn  H un ger S ig n s  o f  C rop s 
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 t i l is e r  P ra c t ic e s  f o r  P ro fita b le  

T o b a cc o
A A -5 *4 7  T h e  P o tass iu m  C o n ten t o f  F a rm  

C rops
T T - 1 1 -4 7  How D iffere n 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 p p lying  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 o m p o sition  o f  A gri

cu 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  U se o f  S o il  Sam p lin g  T u b es  
X T -1 2 -4 8  S easo n -lo n g  P a stu re  fo r  New E n g 

lan d
F  -2 -4 9  F e r ti l is in g  T o m a to es  fo r  E arlin ess  

and  Q u a lity  
C C -8 -4 9  E ffic ien t V e g eta b le  P ro d u ctio n  C alls 

f o r  S o il  Im p ro v em en t 
K K -1 0 -4 9  An A pproved  S o y b ean  P ro g ram  

f o r  N orth  C a ro lin a  
Q Q -1 1 -4 9  S o m e F u n d a m en ta ls  o f  S o il  B u ild 

ing
B R - 1 1 - 4 9  A lfa lfa  as a M oney C rop in  the 

So u th
S S -1 2 -4 9  F e r ti l is in g  V eg eta b le  C rop s 
F - l - 5 0  A S im p lified  F ie ld  T e s t  fo r  D e te r

m in in g  P o ta ss iu m  in  P la n t T issu e
1 -2 -5 0  B o ro n  f o r  A lfa lfa
K -3 -5 0  M eterin g  D ry F e r ti l is e r s  and S o il 

A m end m ents in to  Irr ig a tio n  System s 
L -3 -5 0  F o o d  f o r  T h o u g h t A bou t F o o d
0 - 4 - 5 0  B ir d s fo o t  T r e fo i l— A P ro m isin g  F o r 

age C rop  
S - 4 -5 0  Y ea r-ro u n d  G reen
V -5 -5 0  P o tass iu m  C ures C h erry  C u rl L e a f  
X - 5 -5 0  F e r t i l is e r s  H elp M ake H um us 
Z -6 -5 0  P o ta sh  T issu e  T e st f o r  P e a c h  L eaves

A A -8 -5 0  A lfa lfa — Its  M ineral R eq u irem en ts 
and C h em ical C om p osition  

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 

H H -1 1 -5 0  T h e  M in o r E lem en t P ro b lem  
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 
K K -1 2 -5 0  Su rv eying  th e  R esu lts  o f  a G reen  

P a stu res  P ro g ra m  
L L -1 2 -5 0  H ig h er F e r tiliz e r  A p p lica tio n s R ec

om m ended in  W isconsin  
N N -12-50  P le n ty  o f  M oistu re, N ot Enough 

S o il F e r tility  
A - l - 5 1  S o il-te stin g  R ed u ces G uessw ork 
B - l - 5 1  A lfa lfa , Q ueen o f  F o rag e  Crops 
G -2 -5 1  G rassland  F a rm in g  B rin g s  New 

M anagem ent P ro b lem s
I -2 -5 1  S o il  T re a tm e n t Im p roves Soybeans 
J - 3 - 5 1  F e r tiliz in g  th e  C orn  C rop in  W is

con sin
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  a t A lfa lfa  P ro d u ctio n  in  

th e  N ortheast 
N -4 -5 1  N u tritio n a l P ro b lem s o f  P ean u ts  in 

S o u th eastern  A labam a 
0 - 4 - 5 1  M ore C orn  a t No E z tra  C ost 
P -4 -5 1  T h ir ty  T o n s o f  T o m ato es p e r A cre 
R -4 -5 1  F ie ld  O b servatio n s on  T a ll  Fescu e  
S -5 -5 1  T h e  D evelop m ent o f  th e  A m erican  

P o ta sh  In d u stry  
U -5 -5 1  L im e-ind u ced  C h lo ro sis  on W estern  

S o ils
W -6 -5 1 — D oes P o ta sh  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 a rd  F e r tilis a tio n  G round and 

F o lia g e
Z -8 -5 1  How to  B uy a S p rin k le r  System  
A A -8-51  T o p d ressin g  Legum e M eadows in 

Iow a
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 E ffici

e n tly  •
D D -1 0 -5 1  F e r ti l is e rs  fo r  V eg etab le  C rop s, 

R a tes , 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 tio n  
F F -1 0 -5 1  S o il- fe r t i li ty  L osses by E ro sio n  
G G -1 1 -5 1  F e r ti l is e r  R ecom m en d ations B ased  

on  S o il T ests  
H H -1 1 -5 1  C o n cern in g  “ B io -d yn am ic Farm - 

ing”  and  “ O rg anic G ard en ing”
I I - 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

THE AMERICAN POTASH INSTITUTE 
1102  16TH STREET, N. W. WASHINGTON 6, D. C.
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FREE LOAN OF EDUCATIONAL FILMS
The American Potash Institute will be pleased to  loan to  educational 

organizations* agricultural advisory groups* responsible farm  associa
tions* and members 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 (Silent, running time 40 min. on 400-ft. reels.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)

OTHER 16 MM. COLOR FILMS AVAILABLE ONLY FOR TERRITORIES INDICATED
South: Potash in Southern Agriculture (Sound, running time 20 min. on 800-ft. reel.) 
Midwest: New Soils From Old (Silent, 800-ft. edition r u n n in g  time 25 min.;

1200-ft. edition running time 45 min. on 400-ft. reels.)
West: Machine Placement of Fertilizers (Silent, running time 20 min. on 400-ft. 

reel.)
Ladino Clover Pastures (Silent, r u n n in g  time 25 min. on 400-ft. reels.) 
Potash From Soil to Plant (Silent, running time 20 min. on 400-ft. reel.) 
Potash Deficiency in Grapes and Prunes (Silent, running time 20 m in . on 

400-ft. reel.)
Bringing Citrus Quality to Market (Silent, running time 25 min. on 800-ft. 

red.)
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 
In  the Clover

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 ana 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, 

«05 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
Request should be made w ell in  a d v a n c e  and should include informa

tion as to group before which the film is to be shown* date of exhibition 
(alternate dates if possible)* and period of loan.

Rtqutst bookings from your nearest distributor
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It was at a church meeting in a 
small town and a man got up and said: 

“Now, folks, we’ve got to do some
thing for the preacher. We don’t want 
to put the whole burden on any one 
family, but upon all of us, turn and 
turn about. Now, what can we do for 
the preacher?”

“Well,” said one old lady, “I kin eat 
him, but I can’t sleep him.”

“That’s fine,” said the leader. “Now, 
who’s next?”

“Well,” said another, “if Sister Jen
kins is going to eat- him, I ’ll agree to 
sleep him, but I can’t wash him.” 

“That’s fine,” was the reply. “Who’s 
next?”

Finally another woman spoke up. 
“I ’ll wash him,” she said slowly, “but 
I ain’t much good on boiled shirts!”

# # #
“Final peace may come rather 

quickly, or it may come slowly,” re
cently reported a news correspondent. 
It is this sort of rash and unguarded 
statement that endangers the nation. 

*  # #
A sailor was hailed into court for 

fighting.
“Your honor,” he told the judge, “I 

was in a telephone booth talking to my 
girl and a guy wants to use the phone. 
So he opens the door, grabs me by the 
neck and tosses me out of the booth.” 

“Then you got angry?” asked the 
judge.

“Well, a little,” replied the sailor, 
“but I didn’t get really mad until he 
grabbed my girl and threw her out,

. 99too.

A disgusted parent wrote a note of 
complaint to the teacher, and wound it 
up with: “If all Herbert learns in school 
is to swear, I ’ll keep him home and 
teach him myself!”

# # •
“Adultery is as bad as a murder. 

Isn’t that so, Sister Smith?” shouted 
the evangelist. “I don’t know,” replied 
Sister Smith. “I never killed anybody.” 

*  # #
Mr. Fafoofnick stormed into a side- 

street clothing store. “You made for 
me a suit,” he screamed, “the slivvs of 
which are being vun mile too long!” 

“Well,” said the manager, “maybe 
they are a trifle long.”

“Trifle!” moaned Fafoofnick. “I’m 
tailing you dey are a mile too long 
de slivvs!”

“All right,” said the manager. “So 
they are a mile too long. How much 
shall we shorten them?”

Fafoofnick reflected carefully. “You 
should take off,” he said, “about an 
eight uff an eench.”

*  ,  *  *

The first sign of a little boy’s grow
ing up comes when he refuses to be 
seen in the ladies’ rest room. . . .

#  *  *

They were huddled closer together 
than houses in Boston. The lights 
were low—very low. He pressed his 
lips into her mouselike ear and whis
pered. “What are you thinking about, 
darling?”

“The same thing you are, my own,” 
she shyly answered.-

“I’ll race you to the ice box!”
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TWO TYPES ARE OFFERED

FERTILIZER BORATE, 
HIGH GRADE

a  so d iu m  b o ra te  o re  
concentrate containing  
t h e  e q u i v a l e n t  o f  
1 2 0 %  Borax.

FERTILIZER 
BORATE

a  so d iu m  b o ra te  o re  
concentrate containing  
the equivalent of 9 3 %  
Borax.

Each m ay be obtained in both coarse and fine mesh sizes—coarse  
fo r broadcasting—fine fo r blending in m ixed  fertilizers.

Literature and Quo* 
tations on Request.
Write for Copy of 
Our New Borono- 
gram .

Econom ical sources of the element Boron so essential 
as a plant food for the successful growth and develop
ment of many vegetable, field, and fruit crops. Each 
year increased acreages of our cultivated lands show 
evidences of Boron deficiencies which must be cor* 
reeled.

PACIFIC COAST BORAX CO
Division of Borax Consolidated, Limited

100 Park Ave.
New York 17, N. Y.

P.O. Box 229 
East Alton, Illinois

2295 Lumber St. 
Chicago 16, III.

A gricu ltural O ffices

510 W. 6th St. 
Los Angeles 14, Calif.

First National Bank Building 
Auburn, Alabama

M ANUFACTURERS OF THE FAMOUS "20 MULE TEAM " PA CKA G E PRODUCTS



You will want this book

DIAGNOSTIC TECHNIQUES
For

Soils and Crops
T heir Value and Use in Estim ating the Fertility  
Status of Soils and Nutritional Requirements of Crops

HISTORICAL INTRODUCTION 
by

Firman B. Bear

Chemical Methods for Assessing Soil 
Fertility

by Michael Peech

Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement 

by Roger H. Bray
Operation of a State Soil-Testing Serv
ice Laboratory

by Ivan E. Miles and 
J . Fielding Reed

Operation of an Industrial Service 
Laboratory for Analyzing Soil and Plant 
Samples

by Jackson B. Hester

Plant-Tissue Tests as a Tool in Agro
nomic Research

by Bejt A. Krantz, W. L. Nelson 
and Leland F. Burkhart

Plant Analysis—Methods and Interpre
tation of Results

by Albert Ulrich

Biological Methods of Determining Nu
trients in Soils

by Silvere C. Vandecaveye

Visual Symptoms of Malnutrition in 
Plants

by James E. McMurtrey, Jr.

Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 

Specially priced at $2.00 per copy

Copies can be obtained from:

AMERICAN POTASH INSTITUTE, Inc.
1102 Sixteenth S t, N.W. ’ Washington 6, D. C.



Nitrate tests can be made at the base of the leaf midrib without destroying the entire plant. 
This is an important consideration in making numerous tests on small experimental plots. 
The height of the plant at which nitrates are present as well as the intensity of the blue 

color gives an indication of the nitrate status of the plant.

.̂ Îlimillllllllllllllllllllllllllllllllllllllllllllllllll’’
^ l̂lllllllllllllllllllllllllllllllllllllllllllllllllllllllli.

Equipment used in a well-developed laboratory for soil analyses.



See why 
so many
FARMERS
prefer i t !
Ask a V-C Agent to show you some V-C Fertilizer. Look at the 
rich color of this properly-cured, superior blend of better plant 
foods. Run your hands down into the smooth, mellow mixture and 
let it pour through your fingers. I t ’s mealy, loose and dry.

V-C Fertilizer is famous for its crop-producing power and its 
easy-drilling quality. I t  flows through fertilizer distributors smoothly 
and evenly with no caking, clogging or bridging.

The better plant foods in V-C Fertilizer are carefully selected 
and proportioned to become available according to the feeding 
schedule of the crop. T h at’s why a V-C crop gets off to an early
start of rapid growth and then stays on the job, green and
growing, vigorous and productive.

V-C Agronomists use Experiment Station and Extension Service 
recommendations and practical farm experience in determining 
the right V-C Fertilizer for each crop.

Every bag of V-C Fertilizer has behind it the research, skill, 
experience and resources of a national organization which has 
manufactured better fertilizers since 1895.

You will know why so many farmers prefer V-C Fertilizer when 
you see what a big difference this better fertilizer makes in crop 
yields and crop profits.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
MAIN OFFICE: 401 East Main Street. Richmond 8, Virginia 

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

That Fifth Plate

TH A T  record-breaking baby crop of 1951 presented an obstetric ob
ject lesson to our efficient agriculture. W hat will more such layettes 

do to the layout of farm  plans in the next 25 years? Can we expect 
old Doc Stork to keep on flying in the face of Malthus ? A t the present 
population rate of increase— which is 250 newborn persons every hour 
—ithe food factory of our land must be geared up to provide victuals 
of current sustaining kinds to feed 38 million more hungry citizens 
within the ensuing 25 years.

On the face of it, this looks fine as 
far as markets for farm products are 
concerned. It also squares to the dot 
with the age-old hankering of our 
farmers to outdo themselves each suc
ceeding season. Dilatory and lazy tac
tics by farm workers were as bad as 
the mule that dragged his hoofs and 
hung back in the collar. High produc
tion was the sign-manual of agricul
ture—maybe a throwback from the 
edict of Eden, when Grandpaw Adam 
quit feeding snakes and began raising 
Cain. But his descendants have not

always found that large and luscious 
crops paid out as regularly as the copy
books claimed. In spite of all the sod- 
busting, land-clearing, and swamp- 
draining dither going on, the sum total 
of the bumper yields often made 
misery, lower living standards, and 
deeper debts for the producer thereof.

All of which simply means that 
plenty of reasonable outlook for firm 
farm prices and some profit must get 
into the dream picture to induce the 
farmer to get into a lather and jerk 
himself a hernia for the glory of the

3
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public groceries. He’s been bitten be
fore by the gnats and ticks of sagging 
farm prices, accompanied by the irk
some tax and interest payments staring 
him in the face. He loves his country, 
but not quite that much, it seems.

The farmer knows that high-level 
production is not an end in itself. 
(Not even if it’s well paid for.) It is 
only one means of achievement of a 
better way of living. Farms and farm
ers both wear out fast and wrinkles 
appear on the faces of both in a sur
prisingly short length of time. In
creased efficiency that makes high pro
duction possible means less hard work 
and probably less drain on men and 
lands. It should leave more time for 
better things—some of the better things 
that our folks down in the old valley 
used to read about but never saw.

HIGH production is a snide and a 
snare unless its advent brings some 

or all of such things as these to the 
farmers: ( 1 ) slackening the terrific pace 
of farm work and increasing the 
chances for rest and recreation for the 
whole family; ( 2 ) investing increased 
earnings in education, health, and home 
conveniences; (3 ) refraining from 
merely capitalizing increased farm 
earnings into higher and higher land 
values, which roll on and sink the 
enterprise and its profit opportunity 
for future generations.

In other words, given an incentive 
of stability in farm incomes plus all the 
tools and devices and materials needed 
to sustain that proposed push for pro
duction, the end result is not just 
stomach stuffing—but mental and 
spiritual rewards as well. When we 
count statistical babies and reckon how 
much farmers must “giddap” to raise 
them, let’s be sure the country is going 
to be worth living in 25 years ahead. 
Having established and agreed fairly 
enough on such a goal where more 
babies will be welcome and have a fair 
chance, and where the food to sustain 
them and keep away pellagra won’t be 
cheapened to the vanishing point—

then we can proceed with the thesis of 
that fifth plate.

This fifth plate is a new way our 
farm leaders have chosen to get us set 
on a mark for a 25-year race against 
malnutrition and hunger on the one 
hand, and short supplies and costly 
foods on the other.

The noise of 2 million bawling new 
infants per year must be drowned out 
easily by the buzzing tractors and 
mooing cattle with which the farms 
must feed them. The projection made 
of coming years’ populations here by 
the Bureau of Agricultural Economics 
foots to a total of over 2 0 0  million 
inhabitants of Uncle Sam’s acres in 
1975.

TO make it understandable, the chart 
book points out that the 38 million 

or more extra mouths to feed would 
equal all of the persons now living in 
the populous Northeastern states, or 18 
Western states, or all the states of Dixie
land, or the 8  famous farm states of 
Ohio, Indiana, Illinois, Michigan, Wis
consin, Iowa, Missouri, and Minnesota.

This means that for every four peo
ple who draw up to the dining table 
in 1950 there will be another extra per
son to fill a plate for in 1975. The 
farmer’s job is to fill that fifth plate. 
But while food consumers are bound 
to increase in the next 25 years, the out
look is slim for any real increase in 
the farm population who will be relied 
upon to supply the meals in 1975.

Next the chart book goes into the 
required extra foods that such a higher 
population would need—but without 
figuring any improvement in the diets 
or the amounts per capita over the 
food consumed by our people in 1950. 
It is tabulated simply on the estimated 
consumption rates of a year or so ago, 
applied to the estimated consumers to 
be fed 25 years ahead.

From the butcher shop must come 
5/4 billion more pounds of the red 
meats—beef, pork, mutton, and lamb. 
That amount means the use of 10 mil
lion more cattle and calves, 2 0  million
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extra hogs, and over 3 million more 
sheep and lambs than we need today 
at our customary rates. To support 
such a drove of new livestock for 
slaughter we must maintain about 1 00 
million cattle, have annual pig crops 
of 121 million—even more than our 
best previous year of 1944—and 30 to 
38 million more stock sheep in our 
(locks. All these added animal mouths 
to feed brings in the feed crop raiser 
and the agronomist with better-bred, 
high-yield strains.

Such a gain in livestock to get the

5 billion pounds of extra meats 
equals the' 1950 pig crops of Iowa and 
Nebraska', plus the cow numbers of 
Oklahoma, Texas, and Minnesota, plus 
the 1950 lamb crops of Montana, Wyo
ming, Utah, and Nevada together. 
It’s a gigantic job for the best minds 
and abilities of the livestock indus
try—but given the right incentives, it 
will be met.

Poultry meat and egg protein afford 
elastic production to stretch our re
sources beyond the red meat supplies. 
By 1975 they claim we will need at 
least 14.7 billion more eggs if we main
tain the 1950 consumption rate, on 
paper, of 395 eggs apiece. Such a per 
capita level would astonish old Eng
land, whose inhabitants are always shy 
of fresh shell eggs, and are none too 
happy on the powdered egg ration. 
Anyhow, this extra avalanche of crates 
holding 14.7 billion eggs to fill that 
table with five plates satisfactorily 
equals the present egg-laying power

of California, Kansas, Missouri, Illi
nois, and Pennsylvania.

America is becoming fonder of milk 
and milk products. The most milk our 
dairy cows have ever given down was 
60 billion pounds. But by 1975 the 
volume needed will be over 70 billion 
pounds. The added lactic fluid for all 
the fluid milk, cheese, butter, ice cream, 
and canned milk we can eat in 1975 
will take the 1950 output of three 
famous leading dairy states—Wiscon
sin, Michigan, and New York.

IT  should be observed by advance- 
men of the coming age of fabulous 

farming that exports of some grains 
and storable products will also need 
to be accounted for while, we are tak
ing care of our own enormous appe
tites. The world is largely a rural one 
and most of its workers are farmers, 
in one way or another. Yet the abun
dance of America still is looked to with 
yearning. Many half-starved foreign 
peoples expect us to share with them. 
But in accomplishing that extra pro
duction stint we’ll need to be mindful 
of our manners, and not refuse to allow 
a few random competing food imports 
to be admitted here. Two of our major 
non-food export crops are cotton and 
tobacco. Selfish barriers to maintain 
firm home markets for certain foods 
are not a good way to instill domestic 
tranquility or foreign admiration.

About a fifth more total farm com
modity production will be required in 
1975 to feed our consumers well. A 
yearly rate of increase from now to 
1975 which just about equals the yearly 
increases for the last five years is in 
the cards. A scant portion of that in
crease would come from new cropland 
put into production—the rest from bet
ter farm management methods.

In 195-1 it is said that we produced 
about 40 per cent over what we did 
in the average pre-war years of 1935- 
39. The 1952 goals which have been 
widely promulgated call for 49 per cent 

{Turn to page 48)



Potash Needs Move West
^  eorcje m il l

Department of Soils, University of Missouri, Columbia, Missouri

MID W ESTERN  soils are showing 
an increased need for potash. 

Early fertilizer experiments gave little 
response from applications of potas
sium on many soils, although phos
phorus, nitrogen, and calcium pro
duced significant increases in crop 
yield. A detailed study of the min
erals in these soils furnishes an expla
nation for this difference in response.

The silt fraction of most of the fer
tile soils of the Midwest contains pot
ash minerals in quantities that should 
furnish adequate amounts of the ele
ment for many years. Phosphorus 
levels were not so universally high 
and exploitive. Cropping rapidly de
pleted supplies of organic matter. The 
increased use of nitrogen, phosphorus, 
and lime resulting in greater crop 
yields, together with changes in crop 
and soil management practices, is now 
making the addition of potassium nec
essary on an increasing number of 
farms if maximum crop yields are to 
be maintained. Summaries of thou
sands of soil tests show that in some 
sections of the Cornbelt from 40-60 per 
cent of the soils are showing levels of 
potash that are limiting crop yields. 
Results of numerous experiments and 
farm demonstrations confirm these 
laboratory tests.

Early Practices

Superphosphate applied with the fall 
seeding of small grains was the first 
fertilizer practice that came into gen
eral use in this area. Nitrogen defi
ciency symptoms were then observed 
on various crops. Nitrogen was added 
to the superphosphate to make a mixed 
fertilizer, containing nitrogen and

phosphorus. Most emphasis, however, 
was placed on securing this nitrogen 
through the use of more legumes. 
Limestone was necessary for the leg
umes to make satisfactory growth, 
and lime and legume programs were 
promoted.

For some years the use of phos
phorus, lime, and legumes produced 
higher yields, but on the lower fertility 
soils yields declined. Later it became 
increasingly difficult to obtain stands
T a b l e  I . — N u t r i e n t  C o n t e n t  o f  C r o p s  

(B ased on specific yields per acre)

Crop N
lbs.

PsO,
lbs.

KiO
lbs.

Corn
60 Bu. Grain.......... 57 23 15
2 T. Stover.. 38 12 55

Total............ 95 35 70

Oats
50 Bu. Grain. 35 15 10
1.25 T. Straw......... 15 5 35

Total. 50
______

20 45

Wheat
30 Bu. Grain. . 35 16 9
1.25 T. Straw 15 4 21

T otal.. . 50 20 30

Soybeans
25 Bu. Grain. . 110 35 40
1.25 T. Straw 15 5 20

Total............ 125 40 60

Alfalfa 3 T . . . 140 35 135

Red clover 2 T . . . 80 20 70

Lespedeza 2 T ......... 87 20 47

6
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F ig . 1 .  P o ta sh  sta rv a tio n  o f  b a r le y :  ( l e f t )  ad eq u ate  m in e ra ls ; ( r ig h t )  low  p o ta sh . T op  p ictu re  
shows early  sp rin g  co n d itio n  and b o tto m  p ic tu re  ju s t  b e fo re  h arvest.

of legumes on the better soils, and the 
production of grain crops dropped. 
For a few years following the applica
tion of limestone the available potas
sium in the soil was temporarily in
creased. Heavy applications of lime
stone, particularly where the soil reac
tion was raised to near neutrality, have 
reduced the rate of weathering of the 
potassium minerals in these high ex
change capacity soils and after a period 
of years available potassium has greatly 
declined.

The increased yields of crops have 
removed the potassium at a much more 
rapid rate. Greater frequency of leg
umes in the cropping system has intro
duced a crop of much higher potassium 
requirements than the grains that were 
formerly grown. It is now known that 
before the adoption of this manage
ment program sftils could deliver suf
ficient potassium for the yields ob
tained, but with increased use of nitro
gen and phosphorus and greater yields 
the delivery of potassium from the soil
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Fig;. 2 .  T e n  rep rese n ta tiv e  soybean p lan ts  fro m  
so il re c e iv in g : ( l e f t )  lim e , p h o sp h ate , and pot* 
a s h ; ( c e n t e r )  lim e and  p h o sp h a te ; ( r ig h t )  lim e.

is inadequate.
Legume crops for hay or forage are 

the most depleting of soil minerals of 
any crops grown. This high mineral

T a b l e  I I .— C ro p  R e s p o n s e  t o  P o t a s h

requirement of legumes on fertile soils 
is frequendy overlooked and the effect 
of the nitrogen added can overshadow 
the minerals being removed, until the 
level of these minerals is so low as 
to limit crop yields.

Most grains have a low potassium 
content. When only the grain is har
vested and the straw or stover is re
turned, the amount of potash removed 
from the soil is low. Alfalfa, how
ever, removes about 45 pounds and 
red clover 35 pounds of K 20  for each 
ton of hay produced. These figures 
explain why the soil level of potassium 
drops when legume forage is removed, 
and why some of the Midwestern soil 
management systems require potash 
in the fertilizers while others show 
little need for this element.

On a Putnam silt loam soil limed 
to a pH of 6.4, a rotation of corn, 
oats, wheat and sweet clover, with 
the sweet clover turned under and 
only the grain and small grain straw 
removed, shows an exchangeable po
tassium level of 150 pounds per acre 
after 14 years of cropping. In the 
same experiment where the cropping 
system is corn, wheat, red clover, and 
all grain and forage removed, the ex
changeable potassium is only 72 pounds 
per acre. The crop response to potas
sium in the fertilizer shows close agree
ment with the soil tests.

Rotation

-- '— ' ' m

Soil Treatment Crop Yields

Corn Oats Wheat Hay

14 Yr. 14 Yr. 14 Yr. 14 Yr.
Av. 1950 Av. 1950 Av. 1950 Av. 1950

Corn, oats, L. 63 2 70.5 34.8 60.6 25.1 28.0
wheat, sweet LP* 68.7 73.7 42.7 70.6 30.1 39.6
clover (under) LPK** 67.7 72.4 43.6 77.5 30.7 41.0

Corn, wheat, L 52.6 79.8 24.2 23.7 2,834 3,320
red clover LP* 57.2 84.3 27.6 25.0 3,147 3,380
(Hay) LPK** 63.7 105.5 29.4 29.0 3,512 3,780

* 0-20-0 @150 lbs. on corn, wheat, and oats.
** 0-20-20 @ 150 lbs. on corn, wheat, and oats.
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F ig . 3 .  T o p — soybeans on soil rece iv in g  lim e, 
pounds p e r acre .

B o tto m — soybeans on so il receiv ing  
p ou nds p e r acre .

Where sweet clover has been turned 
under for the past 14 years and the 
soil test indicated 150 pounds of avail
able potassium, little increase of yield 
in grain crops in the rotation is ob
tained from the addition of potassium. 
Where red clover is used for hay, po
tassium in the fertilizer produces sig
nificant increases in the yield of both 
corn and wheat. It is becoming in
creasingly difficult to obtain stands of 
red clover when no potash is added.

In another experiment the available 
potash had been greatly reduced 
through the removal of small grain

p h osp hate , and p o tash . E x ch a n g ea b le  p o tash  2 4 4  

lim e and p h o sp h ate . E xch a n g ea b le  p otash  1 0 4

and lespedeza for hay. The cropping 
system was changed to include corn. 
It was evident that where adequate 
phosphorus had been applied in the 
past, the potassium level was lower 
than where no phosphate had been 
added.

In this particular experiment the 
soil tested 2 0 0  pounds of exchangeable 
potash and produced 70 bushels more 
corn per acre than an adjoining area 
where the tests indicated 88  pounds 
of this nutrient. Only 3 per cent of 
the stalks lodged at the higher nutri
ent level, while 49 per cent lodged to
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T a b l e  I I I . — C o r n — 1950— P r e v i o u s l y  
C r o p p e d  t o  S m a l l  G r a i n  a n d  

L e s p e d e z a

Treatment
Exch. 
potash 
lbs per 

acre

Corn 
yield 

bu. per 
acre

%
lodging

LN .................... 96 67.0 10.5
LN P................. 88 48.5 49.0
LN PK.............. 200 118.5 2 .5

an extent that they might have been 
missed by a mechanical corn picker. 
Similar results are being obtained on 
many other soils where large quanti
ties of nitrogen and phosphorus have 
been applied.

Previous cropping has extracted the 
available potassium to a sufficiently low

T a b l e  IV.— S o y b e a n  Y i e l d s — 1950— 
P u t n a m  S i l t  L o a m

Treatment
Exch. 

potash, 
pounds 
per acre

Yield
soybean

hay

L ................................. 88 4,280
L P .............................. 104 5,260
L P K ........................... 240 7,020

level that the addition of potash greatly 
aided in securing a stand of legume. 
It is frequendy found that where leg
ume stands have failed, the soil test 
will show an inadequate content of 
available potassium. These results are 
obtained on soils where 10-15 years 
ago it was necessary to conduct care
fully replicated experiments in order 
to demonstrate any response to potas
sium. Farmers are observing similar 
differences in their own fields, and 
soil tests can give a reliable indication 
where the application of this element 
will be profitable.

One of the most spectacular effects 
of the added potassium is on small 
grains where a reduction of loss from 
winterkilling is frequendy observed. 
When soils have an inadequate supply 
of potash, only a small fraction of the 
plants may survive the winter. “Winter 
starvation” might be a more descrip
tive term than winterkilling. Barley 
is particularly sensitive. In some fields 
this “starvation” has resulted in yields 
of less than 5 bushels per acre, while 
with adequate soil treatments the yields 
have been well over 30 bushels.

Not only is the addition of potash to 
Midwest soils influencing yield but the 
quality and general plant vigor are 

( Turn to page 43)

F ie . 4 .  F a ll  co n d itio n  o f  c o r n s ta lk s : ( l e f t )  com p lete  tre a tm e n t, 3 %  l o d g e d ;  ( r ig h t )  low p otash , 
4 9 ^  lod g ed . C orn  in  sa ck s  is harvested  fro m  o ne-tw entieth  a c r e :  ( h i t )  com p lete  tre a tm e n t; 

( c e n te r )  no p o ta s h ; ( r ig h t )  no p hosphorus o r p o tash .



Boron for Forage Crops

Agronomy Department, Virginia Polytechnic Institute, Blacksburg, Virginia

TH E yields and quality of many crops 
in Virginia are limited because of 

the low boron content in the soils.1 
Experimental work done by the Vir
ginia Truck Crop Experiment Station 
showed that some 16 vegetable crops 
responded in additional growth when 
the soil was supplemented with borax. 
Research results obtained by the Vir
ginia Agricultural Experiment Station 
during the past 10 to 15 years show that 
alfalfa stands often degenerate quickly, 
become infested with weeds, and are 
low in yield and quality of herbage 
unless the soils are supplemented with 
borax. The yield and quality of to
bacco have also been improved by light 
applications of boron.

When alfalfa is grown on Virginia 
soils which are deficient in boron, the 
alfalfa plants are yellowish (boron defi
cient), produce low yields, and recover 
slowly after they are cut for hay. Low 
levels of boron in the soil affect the 
growth and quality of the alfalfa crops 
more during the summer than in spring. 
It is generally known that greater re
sponses from boron are obtained during 
dry years than in wet years. The larger 
responses in growth in the summer as 
compared to the spring season appar
ently are associated with dry weather 
conditions during summer.

The comparative yields of alfalfa due 
to boron fertilization during the sum
mer and spring season are given in 
Fig. 1. Boron applications increased 
the yields during the spring by 25 per 
cent as compared with an 80 per cent 
yield increase for the first aftermath
' 1 Most of this report is based on data pub

lished in annual reports and bulletins of the Virginia 
Agricultural Experiment Stations.

i  » 0 0
IS

25*

yield increase 

due to  borax

borax 

no borax

*0*
y i e l d  in c r e a r  

d u e t o  b o r a x

61*

y i e l d  ln e r e e :<  

d u e  t o  b o rn x

Fie
l e t  c u t t i n g  2nd c u t t i n g  3 r d  c u t t i n g

1 . B o ro n  fe r tiliz a tio n  in creases th e  a fte r -
m ath  grow th o f  a lfa lfa  d u ring  th e  d r ie r  sum m er 
p erio d s  m ore th a n  d u rin g  th e  sp rin g  season.

growth and a 63 per cent yield in
crease for the second aftermath growth. 
This influence of boron on aftermath 
growth of alfalfa has much practical 
value. For example, rapid aftermath 
recovery of alfalfa is very important for 
maintaining stands. Annual grasses 
and weeds such as crabgrass germinate 
in early summer. If the aftermath 
growth of alfalfa is rapid, weed seed
lings are shaded out, hence, the stands 
of alfalfa may be maintained in a pro
ductive condition for longer periods 
when treated with borax.

The amount of summer feed for 
grazing is very important to the live
stock farmer. In Virginia, pasture and 
hay crops produce more feed during 
the spring months than in any other 
season. The seasonal growth of a blue- 
grass-white clover mixture is given in 
Fig. 2. It is also known that milk

11
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F ig . 2 .  T h e  se a io n a l d is tr ib u tio n  o f  herb ag e  
fro m  w hite c lo v er-b lu eg rass  p astu res . Som e 
o f  th e  h e rb a g e  p ro d u ced  in  th e  sp rin g  should  
b e  reserv ed  fo r  sum m er grazin g , b u t w ith lig h t 
s to c k in g  m u ch  o f  th e  h erb a g e  is  w asted.

cows produce more milk per day and 
that steers gain more weight per day 
when they graze the spring herbage 
than the summer herbage. Steers 
gained 2.6 to 4.0 pounds per day in 
spring as compared with 1.2  to 1.8 
pounds during the drier summer 
months, Table I. This high rate of 
daily gain during early season is partly 
related to the large supply of succulent 
feed during the spring as compared 
with the amount and quality of sum
mer feed. If aftermath growth of 
alfalfa is used for grazing during the 
summer months, it is possible that a 
high productive rate of livestock or 
livestock products may be maintained.

Alfalfa has been used primarily in 
pure stands for hay. It is believed that 
alfalfa will be used more and more 
with other grass and legume mixtures

in the future. If alfalfa is used in mix
tures it can be managed flexibly and 
used for hay, silage, and supplemen
tary grazing. Bloat is known to be 
very hazardous when grazing pure 
stands of alfalfa, but this problem is 
largely eliminated when using alfalfa- 
grass mixtures.

The dry weather conditions experi
enced in Virginia during the past sea
son show that alfalfa-grass mixtures 
were more productive than ladino 
clover, birdsfoot trefoil, or lespedeza 
during the summer months. Alfalfa- 
grass mixtures might also be used for 
supplementary grazing in place of tem
porary summer-grazing crops such as 
sudan grass and millet.

Research with pasture and hay crop 
mixtures shows that alfalfa can be used 
to increase the yields, Table II. For 
a mixture of ladino clover-orchard 
grass sown in August, the yield during 
the spring was 657 pounds of herbage 
as compared with a yield of 1,825 
pounds for a mixture of alfalfa-ladino 
clover-orchard grass. In addition to 
this there were about 10 times as many 
weeds in the orchard-ladino clover as 
in the alfalfa-orchard-ladino clover mix
ture. Other work shows that the addi
tion of red clover to a ladino clover- 
orchard grass mixture will result in 
increased yields the first year. The 
results given in Table II show that a 
mixture of alfalfa-orchard grass pro
duced slightly higher yields than alfalfa 
grown alone. The weed growth was 
higher in the pure alfalfa when com- 

( Turn to page 39)

T a b l e  I . — T h e  A v e r a g e  D a i l y  R a t e  o f  G a i n  o f  S t e e r s  G r a z i n g  B l u e g r a r s - W h i t e  
C l o v e r  P a s t u r e s  a t  G l a d e  S p r i n g .  V i r g i n i a . 1

Average gains for 28-day periods, 1936—1942

April 16 May 14 June 11 July 9 Aug. 6 Sept. 3 Oct. 1
to to to to to to to

May 14 June 11 July 9 Aug. 6 Sept. 3 Oct. 1 Oct. 29

4.0 2.6 1.8 1.2 1.7 1.9 1.1

i  Data from R. C. Carter and C. M. Kincaid, “Seasonal variations in rate of gain of beef steers on 
pasture.” Paper presented at the Annual Meeting of Southern Agricultural Workers, Biloxi, Mississippi, 1950.



LADING CLDVER
Its Mineral Requirements 
and Chemical Composition*

^  J v a  n  S le w a r t t J/^ e ie a rcll b e llo w , a n d  5  
R e s e a rc h  S p e c ia lis t ,  S o ils

ir m a n £ S e a r ,

Soils Department, Agricultural Experiment Station, New Brunswick, New Jersey

Mineral Content of Ladino Impor
tant to Consuming Animal

The mineral requirements of animals 
vary widely, depending on the species 
and the balance of other nutrients in 
the feed. Minimum mineral require
ments, as reported by various investi
gators, in comparison with the observed 
range in content of these elements in 
ladino, are shown in Table X .

lem from a deficiency of these ele
ments. The P requirement of high- 
producing milk cows may not be met 
by feeding ladino alone. The Mn 
content of some ladino was found to 
be too low for growing chicks, but I 
was present in sufficient amounts in 
all samples. Sufficient Cu was present 
in all samples to prevent deficiency of 
this element in animals. Cu has value
also in preventing Mo toxicity in cattle. 

T a b l e  X . — M i n i h u m  R e q u i r e m e n t s  o f  A n i m a l s  f o b  I n o r g a n ic  E l e m e n t s

Animal Minimum
Requirement

Milk cow 
Pregnant cow 
Pregnant cow 

Milk cow 
Young cattle 
Milk cow

30 gm. a day 
0 .42%  of body wt.

8 mgm. a lb. of body wt 
0.15%  of body wt.
0.35%  of body wt.
0 .19%  of body wt.

Chicks
Cattle
Rats

Milk cow 
Sheep

35-40 ppm. of feed 
3 ppm. of feed 

0.04 mgm. a day 
0 .4  mgm. a day 

0.07 ppm. of feed'

Element

K
Ca
Mg
Na
P
Cl
s

Fe
Mn
Cu
Zn
I

Co

Range 
in Ladino

0 .6—6.0%  
0.70—2.90%  
0.21—0.66%  
0.01—0.74%  
0.20—0.41%  
0.34—1.66% 
0.09—0.35%  

210— 1600 ppm.
14— 164 ppm. 

10.4—20.2 ppm.
18—65 ppm.

0 .70—1.90 ppm.
0.05—0.22 ppm.

Ladino apparently contains sufficient 
K, Ca, and Mg to meet the needs 
of the animals that consume it. Since 
Na and Cl are usually supplied in 
the feed, there appears to be no prob-

* Concluding the reprint of New Jersey Agri
cultural Experiment Station Bulletin 7S9, October 
1951.

It is believed that forage containing 1 
to 3 ppm. Mo should contain 10 ppm. 
Cu.

Zn requirements for cattle are not 
known, but Zn deficiency is under sus
picion as a possible cause of hyper
keratosis. Ladino from New Jersey 
farms where this disease was present

13
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terially affecting the yield. When the 
K content of ladino reached 8.4 per 
cent, however, a sharp reduction in 
yield was noted. At that point, the 
percentages of Ca, Mg, and Na in the 
plant were very low. The principle 
here involved is that the sum of these 
four cations, expressed as equivalents, 
tends to be a constant for the individ
uals of any given species of plant, when 
grown under uniform environmental 
conditions and harvested at a uniform 
stage of growth.

The sums of the equivalents of the 
N, P, S, Cl, and Si for each individual 
harvest of ladino tended, likewise, to

F ig . 6 . R ad io a u to g ra p h  o l  la d in o  leave* and p e tio le * o f  p la n t rece iv in g  3  m lcro eu rle* Cm* *  
1 4  d ay* b e fo re  leav e* w ere rem ov ed . P ic tu re *  m ade by exp o«ing  X -ra y  film  to  p la n t p a rt*  

d a rk  ro o m  f o r  1  m on th . L ig h t a rea* in d ica te  ra d io a ctiv e  C a.

contained about 20 ppm. Zn. The 
normal Zn content of ladino plants is 
between 40 and 60 ppm.

Nutrient Balance Important in 
Fertilizers

K, Ca, Mg, and Na can replace one 
another to a considerable degree in 
ladino plants without interfering no
ticeably with growth. But a point 
is finally reached at which no further 
replacement can be effected without 
injury to the plant. For example, the 
K  content of ladino was made to vary 
between 2 and 4 per cent without ma



February 1952 15

R a d io a a to g ra p h  o f  sto lo n  and  leaves fro m  la d in o  p la n t th a t receiv ed  3  m irro cu rie s  
1 2  days b e fo re  h a rv est. P ic tn re  m ad e by  exp o sin g  X -ra y  film  to  p la n t p a rts  f o r  3  w eeks. 

N ote a ccn m u la tio n  o f  ra d io a c tiv e  Na in  th e  o ld er leaves.

F ig . 7 .
N a22

be constant. The ratios of the cation 
to the anion milliequivalent sums for 
each of the several cuttings were even 
more nearly constant (Table X I).

An understanding of the principle 
of ion substitution in plants is impor
tant in deciding on liming and fertiliz
ing practices. For example, Ca is a 
much less expensive element than K. 
It can be supplied in the form of pul
verized limestone at one-sixteenth the 
cost of an equivalent quantity of K 
in muriate of potash. The first essen
tial in ladino production is to see that 
the soil has been limed to a pH value 
between 6.0 and 6.5. This provides 
not only greater assurance of success 
with the crop but a better mineral bal
ance within the plant. Ca deficiency

results in a breakdown of the petioles 
and a decrease in root growth (F ig  9). 
It also lowers the feeding value of the 
ladino.

A survey of New Jersey pastures 
revealed that on about 25 per cent of 
the farms the K  content of the ladino 
was more than 3 per cent, which is 
known to be unnecessarily high. In 
such cases, Ca could have been substi
tuted for the excess K  to advantage, 
both in terms of feeding quality of the 
crop and economy in its production. 
It is important to point out, however, 
that the K  content of the ladino in most 
of the poorer pastures was so low as 
to indicate that a lack of this element 
was limiting yields.

Annual topdressing with K  is re
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F ig . 8 . R a d io au to g rap h  f o r  la d in o  s to lo n  fro m  p la n t th a t received  3  m icro cu ries  C136 1 4  day* 
b e fo re  h a rv est. T h e  ra d io a c tiv e  O  is  co n ce n tra ted  in  th e grow ing p o in t, p etio les , and le a f  m id rib s.

quired to maintain stands of ladino on 
most soils in New Jersey. The need 
for 600 pounds of an 0 -1 0 -2 0  grade of 
fertilizer an acre is indicated. If N 
also is used, a marked increase in 
growth of grass and in its uptake of 
K  will result. Unless extra amounts 
of K are applied, the grass will com
pete for the available K in the soil 
with resulting starvation of the ladino.

In topdressing ladino, consideration 
must be given to how the crop is to 
be utilized. If the ladino is made into 
silage or hay, large amounts of K will 
be removed from the land. If it is 
pastured, about 85 per cent of the K 
will be returned to the soil in the form 
of manure. Thus, on pastured land,

there is a perpetual turnover of K be
tween the plants and animals. Even 
so, a considerable amount of the ele
ment may be lost in the drainage water.

For most Soils, 500 pounds of 5-10-10 
fertilizer are recommended at seeding 
time. The N is added because several 
weeks are required before the young 
seedlings are able to accumulate as 
much N as they need from the air. 
The only other time that N is recom
mended for ladino is when trouble is 
encountered with bloat because of in
sufficient grass in the pasture mixture. 
By this means the percentage grass can 
be increased and likelihood of bloat 
greatly reduced.

A plentiful supply of B is needed in
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the plow-depth of soil at all times to 
provide growth of adventitious roots 
on the stolons. These roots are neces
sary for vigorous growth of ladino. 
Application of 20 pounds of borax an 
acre annually on soils low in B has 
been found to be sufficient.

Benefit may be obtained from sup
plying manganese sulfate to soils that 
have been heavily limed. Where it is 
desirable to keep pasture soils acid, 
as is often the case where potatoes are 
included in the rotation, ladino yields 
can probably be increased by an appli
cation of Mo. One ounce M o0 3 
on the seed for each acre is probably 
sufficient. Information is still lacking 
on the Zn and Cu needs of ladino in 
New Jersey.

Reduction of Bloat Believed Possible
Bloat is believed to be due to a toxic 

substance in legumes that paralyzes 
muscles of the rumen. This inter

feres with belching and results in an 
accumulation of gas. Bloating is usu
ally associated with legumes and not 
with grasses.

A physiological study was made of 
the effect of the juices of ladino and 
various other plants on peristaltic move
ment, as registered by the gut of a 
rabbit. A 2-inch segment of the gut 
was removed from an animal immedi
ately after it had been killed. This 
was suspended by means of a thread 
from a. lever arm of a kymograph into 
a Tyrode bath containing the necessary 
salts and glucose required for continu
ation of the peristaltic movement. The 
bath was aerated and kept at body 
temperature. Each time the gut con
tracted, the lever arm was pulled up, 
and when the gut relaxed the lever 
arm dropped. The end of the lever 
made contact with a drum that re
volved slowly and recorded the move
ment electrically by tracing on a metal-

F i g .  9 . C alciu m -d eficien cy  sym ptom s in  lad in o  in d icated  by  w ithered  p etio le
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T a b l e  X I . — C a t io n  a n d  A n io n  C o n t e n t s  a n d  C a t io n -A n io n  R a t io s  o f  L a d in o , 
a s  I n f l u e n c e d  b y  K in d  a n d  A m o u n t  o f  F e r t i l i z e r s

Treatment Cations* Anions* Cation

No. Elementsf K Ca Mg Na Sum N P S a Si Sum Anion
Ratio

me. me. me. me. me. me. • me. me. me. me. me.
23 23 100 33 2 158 328 10 17 16 62 433 0.36

4 KPB 59 100 36 2 197 301 13 18 44 41 417 0.47
7 2KPB 80 75 30 1 186 328 11 9 43 71 462 0.40
8 3KPB 85 80 32 1 198 301 12 18 45 47 423 0.47
9 KPBNa 49 80 18 2 149 306 11 18 42 22 399 0.37

18 KPB2Mg 46 90 28 1 165 332 12 13 32 75 464 0.36
15 2K2PB 69 80 20 1 170 319 13 13 39 33 417 0.41
16 2K2PBMg 59 70 30 1 160 338 13 14 36 31 432 0.37
19 2K2PBCa 69 90 32 1 192 314 13 11 32 53 423 0.45

* These values can be converted to percentages by multiplying the me. K by 0.039, Ca by 0.020, Mg by 
0.012, Na by 0.023, N by 0.014, P by 0.031, S by 0.016, Cl by 0.03SS, and Si by 0.014.

t  Per acre: K  =  60 pounds K®0, P =  60 pounds P2O5, B =  20 pounds borax, Na —  NaCl equivalent 
to K, Ca =  1000 pounds CaCOs, Mg =  160 pounds MgO as magnesium sulfate.

lie paper. Effects of juices from sev
eral plants are shown in Figure 10.

Juice from other plants gave char
acteristic tracings. For example, that 
from young wheat plants caused a 
stimulation of peristalsis. Alfalfa and 
red clover caused a relaxing, but much 
less than that from ladino.

The gut is very sensitive to the bal
ance of inorganic elements in the Ty- 
rode bath. Since ladino often contains 
high amounts of K and Ca, a test was 
made to determine whether solutions 
of KC1, KNO3, and CaCl2 would 
stop the movement. Each of these 
caused a sharp contraction of the gut, 
the opposite effect from that caused 
by ladino.

An animal bloated from legumes usu
ally has a foamy mass in its rumen,

which may have been produced from 
soap-like substances, known as sapo- 
nins. To obtain saponins, dry ladino 
leaf meal was extracted with water 
and alcohol and precipitated with 
acetone. The precipitate was dark 
brown and produced a strong foam 
when shaken with water.

Saponins will add on to cholesterol 
and become inactive. Based on this 
principle, growth tests were conducted 
on White Leghorn chicks selected for 
uniformity of weight and maintained 
on experimental diets for 2  weeks 
(Table X II) . Ladino extract was 
added to the basal feed in a water so
lution and mixed thoroughly.

Chicks that received only a basal diet 
gained 96 gm. in 2 weeks. On addi
tion of the ladino extract to the com-

T a b l e  X I I . — A v e r a g e  G a i n  i n  W e i g h t  o f  1 0  C h i c k s  D u r in g  a  2 - W e e k  P e r io d , 
a s  A f f e c t e d  b y  S a p o n in  a n d  O t h e r  A d d it io n s  to  t h e  F e e d

gm.
Basal diet........................................................................................................................ 96.0
Basal diet +  cholesterol.............................................................................................. 81.0
Basal diet +  saponin...................................................................................................  77.0
Basal diet +  saponin

+  cholesterol.............................      •-
Basal diet +  20%  ladino. ...................................................................................  56.0
Basal diet +  20%  ladino

+  cholesterol.............................................................................................................  77.0
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Ladino juice from Updyke pasture

Timothy juice

2 ml. ladino juice from field 
fertilised with V

Blrdsfoot trefoil
Boiled wild cherry 
juice

Boiled ladino juice

Juice from wild cherry leaves
F ig . 1 0 .  K ym ograp h  tra c in g s  m ade w ith ra b b it  gu t show  effects  o f  p la n t ju ic e s  on  p erista ls is . 
P o in t a t  w hich p la n t ju ic e s  w ere in tro d u ced  w ith  th e  gut in d ica ted  b y  a s te r is k ; n o rm a l p e r is ta ltic

m ovem ent a t  le f t  o f  a s ter isk .

1 .  Tw o m illil ite rs  o f  ju ic e  fro m  lad in o  co llected  th e  p rev ious day fro m  a field  w here a steer 
had  ju s t  d ied  fro m  b lo a t was added to  th e  b a th . S to p p in g  o f  p e rista ls is  is ev id en t.

2 .  N orm al m ovem ent con tin u ed  a f te r  ju ic e  fro m  tim o th y  ta k e n  fro m  th e  sam e p astu re  had 
b een  added. A  s im ila r  response was o b ta in ed  fro m  o rch a rd  grass ju ic e .

3 .  L ad in o  was grow n w ith  high-N , h ig h -K , low -K , low -N, and h igh -N -p lu s-h igh -K  a p p lica tio n s . 
Ju ic e  fro m  ea ch  o f  these sam ples stop ped  m ovem ent o f  th e  g u t. T h e  sam e w as tru e  o f  lad in o  
stra in s  fro m  C a lifo rn ia , New Je rse y , W isco n sin , W ash ington , and  I ta ly .

4 .  A n u n usual e ffe ct o b ta in ed  fro m  b ird sfo o t t r e fo i l .  T h e re  is  n o th in g  in  th e  lite ra tu re , how 
ev er, to  in d ica te  th a t th is  p la n t causes b lo a t.

5 .  T h e  a ctiv e  m a te ria l in  lad in o  is  n o t p ru ssic  a c id , a  nerve p o ison  som etim es fo u n d  in 
w hite c lo v er and a  n u m b er o f  o th e r  p la n ts . T h e  ju ic e s  fro m  la d in o  and fro m  wild ch erry  
leaves w ere b o ile d  5  m inu tes to  d rive off any p ru ssic  ac id  they m igh t co n ta in .

6 . E ffec t o f  u n b o iled  w ild ch e rry  ju le e  on gut m ovem ent. T h e  p ru ssic  acid  in  th e  u n boiled  
ju ic e  o f  th is  p la n t g rea tly  re tard ed  th e  m ovem ent o f  th e  gut.
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plete diet, the average gain was 7 7  gm. 
On addition of 1 per rent cholesterol 
to the basal diet plus extract, the chicks 
gained 91 gm. Thus the cholesterol 
had a neutralizing effect on the growth- 
inhibiting substance.

It was thought that this growth-in
hibiting effect might be due to the 
action of the foam in decreasing the 
adsorptive area in the intestines. A 
group of chicks fed a 2 0  per cent la
dino feed gained as rapidly in 2  weeks 
as did others fed the same diet plus
0 .2  per cent of an antifoaming silicone. 
This indicates that foam per se was not 
the growth-inhibiting factor.

Cholesterol is found only in animals 
and, if present in excess, may be toxic. 
Recently, however, sterols from soy
beans have been found to counteract 
the saponins in alfalfa equally as well 
as cholesterol. The fact that a toxic 
substance produced in one plant can 
be neutralized by a compound present 
in another plant is highly significant, 
and suggests the desirability of having 
variety in the diet. This calls for a 
greater number of species of plants in 
pastures.

The evidence shows that ladino con
tains substances that retard the activity 
of isolated rabbit muscle and depress 
the growth of chicks. Nevertheless, 
this clover is one of the best of the 
pasture plants. When the nature of 
these substances is better understood, 
the deleterious effects can probably be 
reduced or eliminated by breeding. 
Much can also be done by improved 
seeding and soil-fertility practices that 
result in a greater variety of pasture 
vegetation.

Summary and Conclusions
Field, greenhouse, and laboratory 

studies were made on ladino to de
termine its mineral requirements.

One field experiment, covering a 3- 
year period, was designed to study 
rates and dates of application of stand
ard fertilizer materials and any pos
sible need for minor elements.

Prior to seeding, 500 pounds 5-10-10

fertilizer an acre were applied. N 
was included in the fertilizer mixture 
to help the young seedlings become 
established.

.Highest yields were obtained by top- 
dressing with 180 pounds K 20  an 
acre annually, together with 60 pounds 
P2Os and 20 pounds borax. Of the 
other nutrients, only Mg had supple
mental value. Topdressings in early 
spring were more effective than those 
made after the first or second harvest.

Plots receiving at seeding time five 
times the standard fertilizer applica
tion, or 300 pounds each of K 20  and 
P2O 5, ^nd no subsequent topdressings 
were among the lowest in yield.

In other field studies on possible 
nutrient competition between ladino 
and orchard grass, one third of the 
plots were planted to ladino, one 
third to orchard grass, and the re
mainder to a mixture of ladino and 
orchard grass. K and N were the 
variables.

Orchard grass was favored by appli
cations of N, and ladino by applications 
of K.

On the mixed plots, the percentage 
ladino, on a dry-weight basis, varied 
between 13 and 51, the lowest being 
on plots that had been fertilized with 
N.

The orchard grass contained rela
tively high percentages of K, P, Mn, 
and Cl, whereas ladino was relatively 
high in Ca, Mg, Na, N, and Fe.

The orchard-grass-ladino mixture 
from plots not fertilized with N con
tained the equivalent of 125 pounds 
K  an acre. On comparable plots 
that received N, it contained 184 
pounds K.

Analyses of orchard grass and ladino 
growing in association in seven states 
showed that the K content of the grass 
averaged 3.1 per cent, in comparison 
with 2.3 per cent for the ladino.

These studies show that annual top
dressings with 600 pounds of 0 -10-20  
fertilizer an acre are effective in main
taining good ladino stands and yields.

(Turn to page 44)
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LONG years ago, Dr. Tait Butler 
i  then Editor of the PROGRESSIVE 
FARMER wrote an editorial in which 

he said, “I have been in agricultural 
work for 40 years and during that 
time, I have published numerous 
stories about boys and girls or adults 
who produced more than 1 0 0  bushels 
of corn per acre. Each year, I have 
been invited to assist and vouch for the 
harvest of an acre or field that was ex
pected to produce 1 0 0  bushels or more. 
I am sorry to say that I have not yet 
had the privilege of being present when 
such prize acres reached that 1 0 0 - 
bushel mark. They always fail by a 
few bushels. I am still hoping to see 
100  bushels of corn per acre grown in 
t̂he South. I will spend $500 in travel 
and expenses to see it, if I have any 
reasonable assurance that I will see it.”

Good old Dr. Butler, could see his 
dream acre of corn today in many areas 
of the State of Mississippi. Individual 
corn growers have grown good yields 
on their “pet patches” for a long time. 
For example, Carmack Deaton, as a 
member of the original Boy’s Corn 
Club, forerunner of the 4-H Club, pro
duced over 1 0 0  bushels per acre in 
1910, 1911, and 1912. In fact, he was 
awarded a State Certificate for E X 
CELLENCE in Corn Growing in 1910. 
In the early 1940’s there were several 
individual 4-H Club members, under 
the sponsorship of the American Potash 
Institute, who produced 100 bushels 
or more of corn per acre on an indi
vidual acre basis,

In recent years, growing good corn
1 Formerly Associate County Agent in Tisho

mingo County, Miss., and now manager of a Co
operative in Tenn.

2 Miss. Extension Agronomist on loan to U. S. 
State Dept, on Special Technical and Economic 
Mission to the Philippines.

F ig . 1 . C arm ack D eato n , first 1 0 0 -b u sh e l corn  
p ro d u cer in  T ishom in go  C ounty, M ississipp i, 
p rod uced  8 3  bu sh els  in  1 9 0 9 ,  1 0 5  in  1 9 1 0 ,  
and  1 5 3  bu sh els  in  1 9 1 1 .  H is sons, D esm ond 
and C olus, have fo llow ed  in  h is  fo o tste p s  by 
p ro d u cin g  w ell o v er 1 0 0  bu shels in  re c e n t years.

has grown into more than an individual 
acre on an individual farm project. It 
has become a community and even a 
county project. ' I n  the middle 1940’s, 
an alert and aggressive agricultural 
teacher, Professor Ellis, in one com
munity in Lowndes County started a 
higher corn production program. From 
that day forward, he and his farmers 
have done a very outstanding job on a 
community basis.

On a still broader basis, Tishomingo 
County took the initiative in the high
er corn production program and per
haps stood out above most of the 
other counties for several years. At 
the present time, a number of other 
counties are also doing some excellent 
work.

21
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T a b l e  I . — T r e n d s  i n  H y b r id  C o r n  A c r e a g e  a n d  Y ie ld  p e r  A c r e  o v e r  1 0 -y e a b
P er io d  1 9 4 0 -1 9 5 0

Year
Total corn 

Acreage 
planted

Acreage 
planted to 

hybrid corn

Percentage of 
total planted 

to hybrids

Yield per 
acre in 
bushels

1940...................................... 3,077,000 67,694 2.2% 14.0
1941...................................... 3,015,000 81,405 2.7% 17.5
1942...................................... 2,909,000 93,088 3 2 % 17.0
1943...................................... 2,851,000 108,338 3.8% 15.5 .
1944...................................... 2,736,000 117,648 4.3% 16.0
1945...................................... 2,572,000 123,456 4.8% 20.0
1946...................................... 2,417,000 132,935 5.5% 15.1
1947...................................... 2,320,000 278,400 12.0% 16.5
1948...................................... 2,250,000 371,250 16.5% 24.0
1949...................................... 2,182,000 501,860 23.0% 23.0
1950...................................... 2,357,000 530,325 22.5% 26.5

In spite of these localized areas, where 
some real progress has been made in 
growing corn, the State average, as a 
whole, was not affected mtich until 
about 1948, and there is still much to 
be desired even today. The trends in 
corn yields as well as the use of hybrids 
for the State are shown in Table I.

It is not meant to infer that the 
progress in yield over the 10-year period 
was due solely to the use of hybrid corn. 
This was only one factor, though it was 
an important one. It should be pointed 
out also that plant food usage expressed 
as N, P2O5, and K 20  increased from 
55,906 tons in 1940 to 152,966 tons in 
1950. The increase in plant food was 
one of the most important factors in

increasing the corn yield. To be sure, 
there were still other factors involved, 
some of which will be treated upon 
below.

Since Tishomingo County8 was one 
of the first counties to initiate a big corn 
production program, on a county basis, 
it might be of interest to look with a 
little more detail at some of the prac
tices that contributed to their progress 
in this field.

During the last 10 years, yields of 150 
bushels per acre or more have been 
produced in the County and yields of 
more than 1 0 0  bushels per acre have

3 All agricultural agencies in the county have 
participated and cooperated wholeheartedly in this 
com program. •

T a b l e  I I . — P r o g r e s s  i n  C o r n  P r o d u c t io n  i n  T i s h o m in g o  C o u n t y  19 3 4-1950  *

Item

County-wide Data

1934-36 
3 yrs.

1937-39 
3 yrs.

1940-42 
3 yrs.

1943-45 
3 yrs.

1946-47 
2 yrs.

1948-50 
3 yrs.

Yield per acre in bushel. .. 14.9 13.6 18.1 19.1 20.2 33.4
Acres in corn per farm. . . . 11.0 10.2 10.9 9.9 10.1 10.5

98 Unit Test Demonstration Farms

Yield per acre in bushel. . . 14.5 12.8 18.9 25.4 39.0 55.0
Acres in corn per farm. . . . 14.8 14.7 14.7 13.6 13.5 12.0

*  These data were taken from annual reports on the TVA Unit Test farm demonstration program.
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F ig . 2 .  T h e  field  on th e le ft  received  id e n tica l trea tm en t in  every resp ect to  th e  one on th e  r ig h t. 
T h e  two fields jo in ,  b u t th e  one on th e  le f t  is  h illy , erod ed  so il and  th e  one on th e  r ig h t is  b o tto m  
s o il. I t  p rod uced  6 0  bu sh els  m ore p e r a cre  th an  th e  h ill  so il even th o u gh  i t  was a w et y e a r . T h is  
w ork on cro p  ad ap ta tio n  was done by D r. O tis O sgood o f  th e  M ississipp i E xp erim en t S ta tio n .

been produced, times without number. 
The average has increased from 14.9 
bushels in 1935 to 35 bushels in 1950. 
This progression in corn production, 
along with the amount of corn planted 
per average farm and comparable data 
on 98 TV A  Unit Test demonstration 
farms are shown in Table II.

Tishomingo County is located in the 
Northeast Highland soil area and con
sequently is somewhat broken in topog
raphy. About 75 per cent of the land 
is rolling to steep rolling while about

25 per cent is made up of narrow val
leys with spring-fed ditches and streams 
running through them. In Dr. Butler’s 
time and up until about 1945, much of 
the corn was planted on the hills as 
well as on the bottom lands. But now, 
most of the corn is planted on the val
ley bottoms and in broad valleys on 
second bottom or terrace soils. With 
better production, fewer acres are re
quired to produce sufficient corn. This 
trend is shown in the yield and acres of 
corn per farm on the Unit Test demon-

F ig . 3 .  H arold  D avis, a 4-H  Club m em ber, F ig . 4 .  W m . H ow ard O sb orne shows off som e
shows th ick  sp acing  in  h is  1 4 2 -b u sh e l fie ld . o f  th e  corn  fro m  h is  re co rd  1 9 4 -b u sh e l field .
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T h e  e ffect o f  co m p lete  fe r tiliz a tio n  on co rn  com p ared  to  th e  row
n o t fe rtiliz e d .

stration farms reported in Table II. As 
the yield per acre went up, there were 
fewer acres per farm planted to corn. 
Producing sufficient corn on fewer acres 
and on relatively flat valley land gets 
the corn off the shallow, eroded, 
droughty, hazardous hill soil.

In 1944 TV A  ammonium nitrate was 
made available to the Unit Test dem
onstration farms. The 4H Club lead
ers out in the rural part of the County 
quickly sensed the fact that this was 
an excellent opportunity to demonstrate 
some good work. So they enrolled boys 
living on the Unit Test farms who had 
seen and knew what this additional 
nitrogen would do if it were used right 
and supplemented with the other essen
tial plant foods. As a result of this 
effort, 29 4H boys exceeded 1 0 0  bushels 
per acre during the years 1944-1947. 
Then the boys really started to work. 
From 1948-1950, 149 more boys were 
added to the list as members of the 
100-bushel club. These 4H corn club 
boys in Tishomingo County won State 
Championship in corn production five 
times out of the seven years and District 
Championship the other two years. The 
records made by these 4H boys and the 
FFA  members, who also made some 
excellent records, convinced many adult

farmers that good yields of corn could 
be made in the South if the approved 
practices used by these boys were 
adopted. Of a comparatively large 
number of 4H, FFA, and adult farmers 
who enrolled in the 1 0 0 -bushel corn pro
duction program, 1944-1950, there were 
987 who completed their records for 
the year. Out of this 987, there were 
418 who reached the goal of 100 bushels 
or more per acre. A breakdown of these 
987 records is shown in Table III.

Hybrid seed and proper fertilization 
go hand in hand in a high corn pro
duction program. Neither can realize 
its greatest success without the other. 
The farmers in this County had used 
various varieties of open-pollinated corn. 
They were not very enthusiastic about 
hybrid corn which had to have new 
seed purchased every year. However, 
in 1945, the Experiment Station, which 
did the basic work for this whole pro
gram, supplied the County with five 
bushels of Dixie 11. From these five 
bushels of seed, six boys produced 100 
bushels or more of corn per acre that 
year. In 1946 and 1947 Dixie 17 and 
Tenn. 10 came upon the scene and were 
used considerably. By 1950, a number 
of other hybrids were being used to 

( Turn to page 46)



F ig . 1 .  H arvesting grass fro m  E xp erim en t S ta tio n  nu rsery  p lo ts , Ju n e  1 9 4 7 .

New Grasses for the Smith
b r a n d s  (h o o p e r 

Florida Agricultural Experiment Station, Gainesville, Florida

EW  and improved grasses in the 
Southeast are providing more 

cheap feed for cattle and other farm 
animals, aiding in soil conservation, 
and becoming the basis of another im
portant farm commodity. Grass is 
now the basis of a several million dol
lar annual farm industry in Florida 
and is growing in importance in other 
states.

Formerly a neglected stepchild in 
the farm crops family, grass is now an 
important member of the group. 
Agronomists of the agricultural experi
ment stations and U. S. Department of 
Agriculture have been conducting re
search with grasses for many years; 
they have made their greatest strides in 
the last 15 years. They have added 
enormously to the nation’s resources. 
They have sought higher yields, in

creased disease resistance, ability to 
survive and produce during unfavor
able weather, more leafiness, higher 
protein content, and more palatability 
for livestock. While they haven’t yet 
obtained all the answers, they have 
come up with strikingly superior varie
ties for both grazing and hay.

The University of Florida Agricul
tural Experiment Station has tested 
numerous grasses for pasture, hay, field 
grazing, and even for golf courses and 
lawns. New kinds have been tried 
in its plant introduction garden and in 
the field.

Among the newer pasture grasses, 
some of which also produce hay, attract
ing widespread attention in the South
east are Pangola, Coastal and Suwan
nee 99) Bermuda, and common, 
Pensacola, and Argentine Bahia. The

25
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fescues, Kentucky 31 and Alta, have 
not shown up well in Florida. Carpet 
grass, an old favorite, is still used in 
many pastures, particularly where it is 
desired to grow clovers and lespedezas 
in conjunction with grass. Pangola 
and the improved Bermudas seed 
lightly or not at all and are planted 
vegetatively. The Bahias p r o d u c e  
seed.

Fam ily  P ortraits

Pangola, introduced from Africa, 
belongs to the wooly-finger grasses and 
is related to crabgrass, a well-known 
crop pest in the Southeast. Pangola is a 
creeping perennial which prefers a 
moist, fertile soil but will grow on well- 
drained land. On fertile soil it will 
grow as tall as four feet, thus being 
suitable for grazing and hay. It is 
fairly cold-hardy, frosting down in the 
fall but coming out early in the spring. 
It produces many seedstalks with four 
to six branches. Its herbage is nutri
tious and palatable.

Both Coastal and Suwannee Ber
muda, developed by Dr. Glenn W. 
Burton, USD A geneticist, at the 
Coastal Plains Experiment Station, 
Tifton, Georgia, meet grower require
ments for a high-yielding grass that 
tolerates frost and withstands drought. 
Resistant to leafspot disease and im
mune to root-knot nematodes, they 
spread more rapidly and yield more 
than twice as much as common Ber
muda. They are best suited to fertile 
soils not subject to flooding and grow 
to two or three feet tall.

The Bahias are natives of South 
America. Common has been grown in 
the United States for many years. 
Pensacola was discovered growing wild 
on vacant lots of the Florida city by 
County Agent E. H. Finlayson 10 years 
ago. It was thought to have come in 
as ballast on some ship years before. 
Argentine is a more recent introduction 
by the USDA through Tifton and the 
Florida Experiment Station’s Plant In
troduction Garden at Gainesville.

The Bahias grow well on moist but

drained soils and are especially good 
for higher, drier lands. They have a 
very deep, fibrous root system and are 
able to obtain moisture if there is any 
in the neighborhood. At the Florida 
Station, roots of common Bahia have 
been observed to grow five feet in five 
weeks in early spring, and to attain a 
depth of eight feet or more.

Argentine and Pensacola have finer 
leaves than common and produce excel
lent grazing. Pensacola has been 
planted on thousands of acres in the 
Southeast and a thriving seed industry 
has developed. Bahia seedheads do not 
mature all their seed at the same time 
and consequently are not too well 
adapted to combine harvesting. County 
Agent Mitchell Wilkins at DeFuniak 
Springs and Mr. Finlayson worked out 
and patented a seed stripper with rub
ber rollers which pull hard enough 
to remove the mature seed but not hard 
enough to damage the seedhead or the 
immature seed.

Argentine has attracted immediate 
attention from farmers who have seen 
it. The Florida Station has not ade
quately checked grazing results on it 
yet, but every farmer who has seen it 
wants a supply of seed. The seed sup
ply is still limited. Unfortunately, 
seedheads of Argentine Bahia are sus
ceptible to ergot, the grain disease 
which will cause abortion in cattle.

Dallis, St. Augustine, and Para 
grasses seem adapted to pastures on 
muck lands and heavy soils, and Vasey 
is used to a small extent in Florida 
pastures. Cogon and torpedo (Pani- 
cum repens) are used some for pastures, 
but because both spread by under
ground runners and are difficult to 
eradicate, they are not generally recom
mended.

Produce Good Beef
That improved grasses, well ferti

lized and managed, are profitable pro
ducers of beef is well illustrated by 
grazing trials. At Tifton, Coastal Ber
muda produced 569 pounds of beef per 

( Turn to page 41)
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A b ove : Syru p  tim e  a’com ing,

Below : Nevada p astu re  scene*



A bove: W in te r fa rm  au ction .



A bove : D ecorated  w ith ice*

Below : A C a lifo rn ia  vineyard*



R n t t n r  l V l l t r i t i n n  The annual meeting of the American Associa-
J J c l L t i i  i l  t i l l  I  LIU1 1  t>on £or Advancement of Science is always
a sounding board for the new developments of research in the betterment of our 
civilization. Widely publicized, these findings are of great public interest and 
deserve the attention given them.

Of such interest at the meeting held the latter part of December in Philadelphia 
was a symposium on the mineral nutrition of plants, animals, and men, where 
Dr. Kenneth C. Beeson, Head of the U. S. Department’s Plant, Soil, and Nutri
tion Laboratory at Ithaca, N. Y., held out hope for steady improvement in this 
field. Speaking of the advantages to be gained through breeding new varieties 
of crops designed as specially effective sources of different nutrients for both 
humans and animals, he said that the only extra cost of such a program is the 
initial cost of development. The improved food can then be produced year after 
year with no additional cost to the consumer or to the grower.

Because of the great number of factors that enter into the making of a crop 
and the makeup even of the same variety under different soil and climatic con
ditions, Dr. Beeson said more attention must be given to producing individual 
varieties for various regions. A variety of potatoes high in vitamin C and adapt
able for commercial production in Maine might not, for example, produce an 
adequate crop in South Carolina. Either there must be local varieties for each 
fegion, or varieties adapted to wide ranges of soil and climatic conditions must 
be developed.

He emphasized the important economic effects often brought about by intro
ducing one or more entirely new crops into a region to supply a nutrient known 
to be lacking. He gave the development of better pasture as an example of how 
it is possible on soils deficient in cobalt, copper, or phosphorus to improve pro
ductivity of the farm animals and nutrition of the people of a locality by intro
ducing a forage crop with greater power for accumulating the particular element 
needed. In other areas, the displacement of high-carbohydrate crops with some 
having more and better quality protein can make much improvement in human 
nutrition.

These possibilities indicate the practical turn that studies of soils and of crop, 
animal, and human nutrition have been taking lately. To illustrate this he cited 
that in the Northeast, where timothy hay very low in cobalt seems associated 
with nutritional difficulties with dairy cattle, the solution for more cobalt may be 
found in growing legumes with the timothy. Evidence obtained in New York 
State indicates that any hay mixture containing 50 per cent or more of legumes 
will give dairy cattle enough cobalt regardless of a low supply of the element 
in the soil. Legumes have long been favored in hay mixtures, especially for 
dairy cows, and this broader look at various parts of the nutrition problem seems 
to be another reason for increasing the proportion of legumes.

For better nutrition throughout the world, Dr. Beeson finds hope in the
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nutrition and breeding studies conducted by the U. S. Department of Agriculture 
and the State experiment stations which will adapt plants better to different soils 
and adapt crops better to animals. Such development might be expected to 
utilize much marginal land for efficient crop production. “Soil and plant scien
tists,” he said, “are ever impressed with the potential fertility of our soils, even 
in those situations where they have been used for a very long time. With proper 
management practices, including the judicious use of fertilizers, there seems to 
be no reason to doubt that food of high nutritional quality can be produced in 
abundance.”

While no revolutionary practices in farming are apt to result in the immediate 
future, it is safe to say that as the nutritional requirements of more of our soils 
and crops become known through soil and tissue tests, the faster this adaptation 
will proceed. The strides made in the use of such tests over the past few years 
is our assurance of better nutrition.

f l  _  1°  this month’s cover illustration we are showing typical
U lIX  u U v Kj I  potash-deficiency symptoms on alfalfa—Queen of the Forage 
P i l ' f l l 'p p  Crops. It has been said that of all the nutritional starvation

symptoms observable on legumes, those of potassium hunger 
are probably the most outstanding and easily recognized.

The first signs of potash deficiency on alfalfa appear as numerous small white 
or yellowish dots around the outer edges of the tips of leaves. As the deficiency 
becomes greater, these edges begin to turn yellow and the chlorosis proceeds around 
the entire leaf margin. This tissue then dies and becomes brown and dry. In 
the more advanced stages, the edges of the leaves become broken and ragged.

Potash deficiency on alfalfa and other legumes can be distinguished from 
nitrogen hunger by the distinct yellow color around the tip of the leaves. In 
the case of nitrogen deficiency, the green color gradually assumes a yellowish 
tinge over the entire leaf.

While it is important to be able to recognize and identify plant-food starvation 
symptoms on crops, it is more important to know their plant-food requirements 
and see that they are provided. For instance, a 3-ton yield of alfalfa utilizes 135 
pounds of potash. Unless soil and fertilizer can make this amount available, the 
yield will suffer long before any visible starvation symptoms appear.

Probably second only to having enough lime in the soil and subsoil, the most 
troublesome nutritional problem is that of keeping alfalfa properly supplied with 
potassium. Alfalfa is a greedy feeder on this plant-food element and may use 
more than it actually needs if an overabundant supply is available at any one 
time. This tendency to luxury consumption draws heavily on the soil’s supply 
to the detriment of succeeding cuttings.

It is easily possible for one to make a heavy application of potash with the 
reasonable anticipation that he is supplying enough to last the crop for several 
years. Actually, however, if all of this potash is applied at one time, the first 
cutting or two is apt to be abnormally high in this nutrient and succeeding cuttings 
may suffer from a deficiency. Such a condition can shorten the life of the stand. 
In practice, it has been found that frequent lighter applications as topdressings 
will be more effective than heavy applications made at infrequent intervals.
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Cotton Tobacco Potatoes Potatoes Corn Wheat Hay 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 1914 . . . 12 .4 10.0 69 .7 8 7 .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 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 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 2 2 .04
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10.5 3 8 .0 5 4 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933.................... 10 .2 13 .0 82 .4 6 9 .4 52 .2 7 4 .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 70 .3 6 5 .5 83 .2 7 .5 2 30 .54
1936.................... 12 .4 23 .6 114.2 9 2 .9 104.4 102.5 11.20 33 .3 6
1937................... 8 .4 20 .4 52 .9 7 8 .0 5 1 .8 9 6 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 5 5 .7 6 9 .8 48 .6 56 .2 6 .7 8 21 .79
1939................... 9 .1 15 .4 69 .7 7 3 .4 56 .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 2 6 .4 80 .8 9 2 .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................... 20 .7 4 2 .0 150.0 190.0 109.0 141.0 16.50 52 .70

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................... 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 5 1 .6 91 .6 173.0 153.0 200 .0 16.70 86 .50
1951

F eb ru ary .. . 41 .75 3 2 .5 103.0 205 .0 160.0 221 .0 18.45 100.00
M arch........... 42 .73 2 6 .6 107.0 2 07 .0 160.0 212 .0 18.35 103.00
April.............. 43 .17 2 5 .3 112.0 203 .0 162.0 214 .0 18.35 103.00
M ay .............. 42 .45 3 9 .8 109.0 2 09 .0 164.0 211 .0 18.15 101.00
Ju n e............... 42.02 4 9 .0 108.0 210 .0 162.0 208 .0 16.85 95 .60
Ju ly ................ 39.11 4 9 .5 118.0 2 19 .0 163.0 205 .0 15.45 78 .00
August.......... 34 .60 47 .7 117.0 273 .0 165.0 205 .0 15.65 69.10
September. . 33 .73 52 .4 123.0 287.0 165.0 207 .0 16.55 66 .10
October........ 36.21 57 .7 139.0 271 .0 164.0 210 .0 17.15 69.90
November... 41 .00 5 0 .0 174.0 280 .0 162.0 219 .0 18.35 72 .70
D ecem ber... 40 .34 51 .0 193.0 305 .0 169.0 222.0 19.65 71 .5 0

1952
Ja n u a ry .. . . 38 .70 46 .2 207 .0 347 .0 168.0 220 .0 20 .75 70 .10

Index Numbers (Aug. 1909—July 1914 =  100)
1926............. 101 179 189 134 116 138 112 98 139
1927................... 163 207 146 124 132 135 87 154 127
1928.................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930................... 77 128 131 123 93 76 93 98 129
1931................... 46 82 66 83 50 44 73 40 115
1932................... 52 105 55 62 50 43 52 46 102
1933.................... 82 130 118 79 81 84 68 57 91
1934................... 100 213 .  64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119
1 9 3 6 ....• .......... 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
1 9 4 3 ....- ........... 160 405 188 235 174 154 125 231 245
1944................... 167 420 214 216 170 160 139 234 212
1915................... 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................... 323 516 131 197 238 226 141 384 185
1951

February.. . . 337 325 148 233 249 250 155 443 333
M arch........... 345 266 154 236 249 240 155 457 265
April.............. 348 253 161 231 252 242 155 457 225
M ay .............. 342 398 156 238 255 239 153 448 239
Ju n e .............. 339 490 155 239 252 235 142 424 189
Ju ly ............... 315 495 169 249 254 232 130 346 204
August.......... 279 477 168 311 257 232 132 306 181
September. . 272 524 176 327 257 234 139 293 161
October........ 292 577 188 309 255 238 144 310 171
November. . 331 500 250 319 252 248 155 322 249
Decem ber... 325 510 277 347 263 251 166 317 331

1952
January. . . . 312 462 297 395 262 249 175 311 337
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Wholesale Prices of Ammoniates

1910-14 ..........
192 6 .................
192 7 .................
192 8 .................
192 9 ................
193 0 ................
193 1 .................
193 2 .................
193 3 .................
193 4 .................
193 5 .................
193 6 .................
193 7..............
193 8 .................
193 9 .................
194 0 .................
194 1 .................
194 2 .................
194 3 .................
194 4 .................
194 5 .................
194 6..............
194 7..............
194 8 .................
194 9 .................
195 0 .................
1951 

February. .
M arch .........
A pril...........
M a y ..........
Ju n e ............
Ju ly .............
August 
Septem ber. 
O ctober.. . .  
November. 
December.

1952 
Ja n u a ry .. .

192 6 .................
192 7 .................
192 8 .................
192 9 .................
193 0 ..............
193 1 .................
193 2 .................
193 3 .................
193 4 ...............
193 5 ...............
193 6 ...............
193 7 .................
193 8 .................
193 9 ...............
194 0 ...............
194 1 ...............
194 2 ...............
194 3 ...............
194 4 ...............
194 5 ...............
194 6..............
194 7 .................
194 8 .................
194 9 .................
195 0 .................
1951 

February. .
M arch.........
A pril .
M ay ..........
Ju n e ..........
Ju ly .............
August. . . 
Septem ber. 
O ctober.. .  
November. 
December.,

1952 
Jan u ary . . .

Nitrate 
of soda 
bulk per 
unit N

Sulphate 
of ammonia 

bulk per 
unit N

Cottonseed 
meal 

S. E. Mills 
per unit N

Fish scrap, 
dried 

11- 12%  
ammonia, 
15% bone 
phosphate, 

f.o.b. factory 
bulk per unit N

Tankage 
11%. 

ammonia, 
15% bone 

phosphate, 
f.o.b. Chi
cago, bulk, 
per unit N

High grade 
ground 
blood, 
16-17% 

ammonia, 
Chicago, 

bulk, 
per unit N

$2.08 S2.85 $3.50 $3.53 $3.37 $3.52
3.06 2.41 4.40 4.95 4.36 4.90
3.01 2.26 5.07 5.87 4.32 5.70
2.67 2.30 7.06 6.63 4.92 6.00
2.57 2.04 5.64 5.00 4.61 5.72
2.47 1.81 4.78 4.96 3.79 4.58
2.34 1.46 3.10 3.95 2.11 2.46
1.87 1.04 2.18 2.18 1.21 1.36
1.52 1.12 2.95 2.86 2.06 2.46
1.52 1.20 4.46 3.15 2.67 3.27
1.47 1.15 4.59 3.10 3.06 3.65
1.53 1.23 4.17 3.42 3.58 4.25
1.63 1.32 4.91 4.66 4.04 4.80
1.69 1.38 3.69 3.76 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 5.50 5.32 3.76 4.43
1.74 1.41 6.11 5.77 5.04 6.76
1.75 1.42 6.30 6.77 4.86 6.62
1.75 1.42 7.68 5.77 4.86 6.71
1.75 1.42 7.81 5.77 4.86 6.71
1.97 1.44 11.04 7.38 6.60 9.33
2.50 1.60 12.72 10.66 12.63 10.46
2.86 2.03 12.94 10.59 10.84 9.85
3.15 2.29 10.11 13.18 10.73 10.62
3.00 1.95 11.01 11.70 10.21 9.36

3.13 1.88 13.58 11.39 11.53 11.30
3.13 1.88 13.56 11.41 11.53 11.53
3.13 1.88 13.61 11.50 11.17 11.35
3.13 1.88 13.84 10.41 10.09 10.25
3.13 1.88 13.53 9.98 8.87 8.50
3.13 2.03 12.37 10.06 8.68 8.56
3.13 2.07 11.94 10.41 8.66 8.66
3.13 2.07 11.50 10.78 9.26 9.26
3.13 2.07 12.85 11.28 10.56 10.32
3.34 2.07 13.93 11.28 10.39 10.25
3.34 2.07 14.27 11.28 10.08 10.02

3.34 2.07 14.27 11.28 10.39 12.16

Index Numbers (1910-14 =  100)
113 84 126 140 129 139
112 79 145 166 128 162
100 81 202 188 146 170
96 72 161 142 137 162
92 64 137 141 112 130
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

117 66 388 323 342 321
117 66 388 323 342 328
117 66 389 326 331 322
117 66 395 295 299 291
117 66 387 283 263 241
117 71 353 285 258 243
117 73 341 295 257 246
117 73 329 305 275 263
117 73 365 320 313 293
125 73 398 320 308 291
125 73 408 320 299 285

125 73 408 320 308 345
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Wholesale Prices of Phosphates and Potash *  *

Tennessee Muriate Sulphate Sulphate Manure
phosphate

Super Florida rock,
phosphate, land pebble, 75%  f.o.b.

Balti 68%  f.o.b. mines,
more, mines, bulk, bulk,

per unit per ton per ton
1910-14 .......... . . .  $0 ,536 $3.61 $4.88
1926................... .598 3 .2 0 5 .5 7
1927................... .525 3 .0 9 5 .5 0
1928................... .580 3 .1 2 5 .5 0
1929................... .609 3 .1 8 5 .5 0
1930................. .542 3 .1 8 5 .5 0
1931................. .485 3 .1 8 5 .5 0
1932................... .458 3 .1 8 5 .5 0
1933................. 3 .11 5 .5 0
1934................. .487 3 .1 4 5 .6 7
1935................. .492 3 .3 0 5 .6 9
1936................. .476 1.85 5 .5 0
1937................. .510 1.85 5 .5 0
1938................. .492 1.85 5 .5 0
1939................. 1 .90 5 .5 0
1940................. .516 1.90 5 .5 0
1941................. .547 1.94 5 .6 4
1942................. .600 2 .13 6 .29
1943................. .631 2 .0 0 5 .93
1944................. .645 2 .1 0 6 .1 0
1945................. .650 , 2 .2 0 6 .23
1946................. .671 2 .41 6 .5 0
1947................. .746 3 .0 5 6 .6 0
1948................. .764 4 .2 7 6 .6 0
1949................. .770 3 .8 8 6 .22
1950................. .763 3 .83 5 .47
1951

February. . .810 3 .9 8 5 .47
M arch......... .810 3 .9 8 5 .47
April............ .810 3 .9 8 5 .47
M ay ............ .810 3 .9 8 5 .47
Ju n e ............ .810 3 .9 8 5 .47
Ju ly ............. .810 3 .9 8  * 5.47*
August. . . . .810 3 .9 8 5 .47
September. .810 3 .9 8 5 .47
O ctober.. . . .■820 3 .9 8 5 .47
November. .820 3 .9 8 5 .4 7
D ecem ber.. .820 3 .9 8 5 .4 7

1952
Jan u ary . . . .820 3 .9 8 5 .4 7

Index Numbers
1926................. 112 88 114
1927................. 100 86 113
1928................. 108 86 113
1929................. 114 88 113
1930................. 101 88 113
1931................. 90 88 113
1932................. 85 88 113
1933................. 81 86 113
1934................. 91 87 110
1935................. 92 91 117
1936................. 89 51 113
1937................. 95 51 113
1938................. 92 51 113
1939................. 89 53 113
1940................. 96 53 113
1941................. 102 54 110
1942................. 112 59 129
1943................. 117 55 121
1944................. 120 58 125
1945................. 121 61 128
1946................. 125 67 133
1947................. 139 84 135
1948................. 143 118 135
1949................. 144 108 128
1950................. 142 106 112
1951

February. . 151 110 112
M arch......... 151 110 112

. April........... 151 110 112
M ay .......... . . .  151 110 112
Ju n e ............ 151 110 112
Ju ly ............. 151 110 112
August. . . . 151 110 112
September. 151 110 112
O ctober.. . . 153 110 112
November. 153 110 112
Decem ber.. 153 110 112

1952
January. . . 153 110 112

of potash of potash of potash salts 
bulk, in bags, magnesia, bulk, 

per unit, per unit, per ton, per unit,
c.i.f. At- c.i.f. At- c.i.f. A t- c.i.f. At

lantic and lantic and lantic and lantic and 
Gulf ports* Gulf ports* Gulf ports* Gulf ports* 

$0 ,714  $0,953 $24 .18  $0 ,657
.596 .854 2 3 .5 8  .537
.646 .9 2 4 *  25 .5 5  .586
.669 .957 26 .4 6  .607
.672 .962 26 .5 9  .610
.681 .973 26 .9 2  .618
.681 .973 26 .9 2  .618
.681 .963 26 .9 0  .618
.662 .864 25 .1 0  .601
.486 .751 22 .4 9  .483
.415 .684 21 .4 4  .444
.464 .708 22 .9 4  .505
.508 .757 24 .7 0  .556
.523 .774 15.17 .572
.521* .751 24 .52  .570
.517 .730 24 .7 5  .573
.522 .780 25 .5 5  .367
.522 .810 25 .7 4  .205

. .522 .786 * 25 .3 5  .195
.522 .777 25 .3 5  .195
.522 .777 25 .35  .195
.508 .769 24 .7 0  .190
.432 .706 18.93 .195
.397 .681 14.14 .195
.397 .703 14 .14 .195
.371 .716 14.33 .195

.420 . 796 16 .00 . 210

.420 .796 16.00 .210

.420 .796 16 .00 .210

.420 .796 16 .00 .210

.355 .708 13.44 .176

.389 .768 14.72 .193

.389 .768 14.72 .193

.386 .768 14.72 .193

.386 .768 14.72 .193

.386 .768 14.72 .193

.420 . 827 16 .00 . 210

..420 . 827 16.00 . 210

(1910-14 =  100)
83 90 98 82
90 97 106 89
94 100 109 92
94 101 110 93
95 102 111 94
95 102 111 94
95 101 111 94
93 91 104 91
68 79 93 74
58 72 89 68
65 74 95 77
71 79 102 85
73 81 104 87
73 79 101 87
72 77 102 87
73 82 106 87
73 85 106 84
73 82 105 83
73 82 105 83
73 82 105 83
71 81 102 82
70 74 78 83
67 72 58 83
67 74 58 83
68 75 59 83

75 84 66 85
75 84 66 85
75 84 66 85
75 84 66 85
65 74 56 80
70 81 61 82
70 81 61 82
70 81 61 82
70 81- 61 82
70 81 61 82
75 87 66 85

75 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 corn- Fertilizer Chemical Organic Superphi

prices* bought* moditiesf material^ ammoniates ammoniates phate
1926............. 146 150 146 119 94 135 112
1927............. 141 J 4 8 139 116 89 150 100
1928............. . 149 152 141 121 87 177 108
1929............. 148 150 139 114 79 146 114
1930............. 125 140 126 105 72 131 101
1931............. 87 119 107 83 62 83 90
1932............. 65 102 95 71 46 48 85
1933............. 70 104 96 70 45 71 81
1934............. 90 118 109 72 47 90 91
1935............. 109 123 1J7 70 45 97 92
1936............. 114 123 118 73 47 107 89
1937............. 122 130 126 81 50 129 95
1938. . . . . . . 97 * 122 115 78 52 101 92
1939............. 95 121 112 79 51 119 89
1940............. 100 122 115 80 52 l l4 96
1941............. . 123 130 127 86 56 130 102
1942............. 158 149 144 93 57 161 112
1943............. 192 165 151 94 57 160 117
1944............. 196 174 152 96 57 174 120
1945............. 206 180 154 97 57 175 121
1946............. 234 197 177 107 62 240 125
1947............. . 275 231 222 13Q 74 362 139
1948............. 285 250 241 134 89 314 143
1949............. 249 240 226 137 99 319 • 144
1950............. 256 246 236 -132 89 314 142
1951 

February. . 313 267 268 141 91 358 151
March. . . . 311 272 269 142 91 357 151
April........ . 309 273 268 141 91 353 151
M ay------ . 305 272 266 139 91 334 151
June. . . . . 301 272 265 134 91 311 151
Ju ly ......... 294 271 261 135 93 297 151
August.. . . 292 271 258 135 . 94 294 151
September . 291 271 258 135 94 300 151
October. . . 296 272 259 140 94 335 153
November . 301 274 259 143 98 343 153
December. . 305 273 258 144 98 342 153

1952 
Jan u ary .. . 300 275 258 144 98 347 153

Potash**
86
94 
97 
97 
99 
99 
99
95 
72 
63
69
75 
77 
77 
77 
77 
77
77
76 
76 
75 
72
70 
70
72

78 
78 
78 
78 
69 
74 
74
73 
73 
73 
78

• U . S  D . A . f ig u r e s ,  r e v is e d  J a n u a r y  1950 . B e g in n in g  J a n u a r y  1946 f a r m  p r ic e s  
a n d  in d e x  n u m b e r s  o f  s p e c i f ic  f a r m  p r o d u c ts  r e v is e d  fr o m  a  c a le n d a r  y e a r  to  a  
c r o p - y e a r  b a s is .  T r u c k  c r o p s  in d e x  a d ju s t e d  to  th e  1924 le v e l  o f  th e  a ll - c o m m o d ity  
in d e x .

t  D e p a r t m e n t  o f  L a b o r  in d e x  c o n v e r te d  to  1 9 1 0 -1 4  b a s e .
± T h e  I n d e x  n u m b e r s  o f  p r ic e s  o f  f e r t i l i z e r  m a t e r ia ls  a r e  b a s e d  on o r ig in a l  s tu d y  

m a d e  b y  t h e  D e p a r t m e n t  o f  A g r ic u l t u r a l  E c o n o m ic s  a n d  F a r m  M a n a g e m e n t , 
C o r n e ll  U n iv e r s i ty ,  I t h a c a ,  N ew  Y o r k .  T h e s e  in d e x e s  a r e  c o m p le te  s in c e  1897. 
T h e  s e r ie s  w a s  r e v is e d  a n d  r e w e ig h te d  a s  o f  M a r c h  1940 a n d  N o v e m b e r  1942.

1 B e g in n in g  J u ly  1940, baled  b ay  p rice s  red u ced  by $4.75 a  to n  to  be co m p arab le  
to  loose h a y  p rice s  p rev io u sly  quoted.

8 A ll p o ta sh  s a l ts  now  qu oted  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  J u 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 an  th e  
an n u al a v e r a g e  b ecau se  sin ce  1026 o v e r 00%  o f th e  p o tash  used In a g ric u ltu re  h a s  
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  
16% . A pplied to  m u ria te  o f p o tash , a  p rice  s lig h tly  ab ove 9.3.%3 p er u n it KiO th u s  
m o re  n e a rly  a p p ro x im a te s  th e  a n n u a l a v e ra g e  th a n  do p 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  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 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 e rim e n t S ta tio n s , 
and C anada, re la tin g  to  F e r tilis e rs , S o ils , C rop s, and E co n o m ics , A file  o f  th is  d ep artm en t o f  
B E T T E R  C R O P S W IT H  PLA N T  FO O D  would p rov id e a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  
fro m  these sou rces on  th e  p a rtic u la r  su b je c ts  nam ed.

Fertilizers
"Store and Use Barnyard Manure Properly 

for Conservation Efficiency Profits," Ext. Serv., 
Univ. of Ida., Moscow, Ida., Ext. Cir. No. 106, 
June 1950, V. T. Smith.

"Poultry Manure is a Valuable Fertilizing 
Material," Ext. Serv., Univ. of Md., College 
Park, Md., Fact Sheet 39, F. L. Bentz, Jr. and 
E. K. Bender.

"Inspection of Commercial Fertilizers and 
Agricultural Lime Products," Agr. Exp. Sta., 
Univ. of Mass., Amherst, Mass., Control Series, 
Bui. No. 150, July 1951.

"North Carolina Fertilizer Report 1950- 
1951," N. C. Dept, o f Agr., Raleigh, N. C., 
No. 125, Dec. 1951.

"Recommendations with Reference to the 
Fertilization o f Flue-Cured Tobacco Grown on 
Average Soils in Virginia, North Carolina, 
South Carolina, Georgia, and Florida," Agr. 
Exp. Sta., N. C. State College, Raleigh, N. C., 
Agron. Info. Cir. No. 152, Nov. 1951.

"North Carolina Fertilizer & Fertilizer Ma
terials Tonnage Report 1951-1952 Fiscal Year," 
N. C. Dept, of Agr., Raleigh, N. C., Dec. 31, 
1951.

"Urea-Formaldehyde and Other Nitrogenous 
Fertilizers for Use on Turf," Agr. Exp. Sta., Pa. 
State College, State College, Pa., Bui. 542, 
Sept. 1951, H. B. Musser, J. R. Watson, Jr., 
/. P. Stanford, and J. C. Harper, 11.

"Greenhouse Fertilizers," Ext. Serv., Pa. 
State College, State College, Pa., Leaf. 148, 
Nov. 1951, E. G. Price and J. G. Seeley.

"South Carolina Fertilizer & Fertilizer Ma
terials Tonnage Report 1950-1951," Clemson 
Agr. College, Clemson, S. C., Aug. 13, 1951.

"Fertilizer Experiments with Cotton," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
Bui. No. 220, March 1951, 0 . H. Long and 
B. P. Hazlewood.

"Vermont Recommendations for Seed, Fer
tilizer, and Lime 1952" Agron. Dept., Univ. 
of Vt., Burlington, Vt.

"1951 Results of Fertilizer Demonstrations 
of Small Grain and Hay," Soils Dept., Univ. 
of Wis., Madison, Wis., C. J. Chapman.

"Soil and Fertilizer Investigations with 
Radioisotopes, 1951," Bur. of Plant Industry, 
Soils and Agr. Eng., USDA, Beltsville, Md., 
Dec. 19. 1951.

Soils
"Irrigation Ditch Management on Arizona 

Irrigated Farms," Agr. Exp. Sta., Univ. of 
Ariz., Tucson, Ariz., Bui. 237, Oct. 1951, 
R. Rehnberg.

"Soil Survey of Pictou County, Nova Scotia," 
Exp. Farms Serv., Can. Dept, of Agr., Truro, 
Nova Scotia, Rpt. No. 4, Mar. 1950, D. B. 
Cann and R. E. Wicklund.

"Terracing to Reduce Erosion," Ext. Serv., 
N. C. State College, Raleigh, N. C., Rev. Ext. 
Cir. No. 222, May 1951, D. S. Weaver and 
H. M. Ellis.

"Liming Soils for Better Farming," USDA, 
Wash., D. C., Farmers Bui. No. 2032, Nov. 
1951, C. W. Whittaker, M. S. Anderson, and 
R. F. Reitemeier.

"Place of Summer Fallow in the Agriculture 
of the Western States," Cir. No. 886, Nov. 
1951, 0. R. Mathews;  "Peat and Muck, in 
Agriculture," Cir. No. 888, Oct., 1951, M. S. 
Anderson, S. F. Blake, and A. L. Mehring; 
"The Use o f Sawdust for Mulches and Soil 
Improvement," Cir. No. 891, Nov. 1951, F. E. 
Allison and M. S. Anderson; USDA, Wash., 
D. C.

"How to Conduct an Instructional Field 
Trip Relating to Soil Conservation," U. S. 
Indian Serv., Wash., D. C., E. L. Wight.

"Soil Survey: Cherokee County, North Caro
lina," Agr. Res. Admin., USDA, Wash., D. C., 
Series 1941, No. 2, Sept. 1951, S. 0 . Perkins 
and W. Gettys.

Crops
"Sixty-First Annual Report for the Year 

Ending June 30, 1950," Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz., Jan. 1, 1951.

"Report of the Minister of Agriculture for 
Canada for the Year Ended March 31, 1951," 
Ottawa, Ont., Canada.

"Report College of Agriculture," Agr. Exp. 
Sta., Univ. o f Conn., Storrs, Conn., Dec. 1950.

"The Production of Hybrid Corn Seed with
out Detasseling," Agr. Exp. Sta., New Haven, 
Conn., Bui. 550, Sept. 1951, D. F. Jones and 
P. C. Mangelsdorf.

"Know Florida—A Narrative and Graphic 
Guide to the Sixty-Seven Counties o f the 
State," Dept, of Agr., Bur. of Immigration, 
Tallahassee, Fla., 1950.

37
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"Reports on Agricultural Progress in Florida
1950,” Dept, o f Agr., Tallahassee, Fla.

"Topping and Spacing Flue-Cured Tobacco,” 
Ga. Coastal Plain Exp. Sta., Tifton, Ga., Aug.
1951, Cir. 20, J. M. Carr and I. Neas.

"Grass Waterways,” Ext. Serv., Purdue 
Univ., Lafayette, Ind., Ext. Leaf. 337, 1951,
G. A. Karstens and O. E. Achjerson.

"Youth Marches On . . . 1950 Annual Re
port,” Ext. Serv., Kansas State College, Man
hattan, Kansas, Cir. 228, June 1951.

",Louisiana Strawberries” Ext. Serv., La. 
State Univ., Baton Rouge, La., Ext. Pub. 1096, 
Rev. June 1951, J. A. Cox and W. F. Wilson, 
Jr.

"64th Annual Report of the Mississippi Agri
cultural Experiment Station for the Fiscal Year 
Ending June 30, 1951,” Agr. Exp. Sta., Miss. 
State College, State College, Miss.

"Cultural Practices in the Bearing Apple 
Orchard,” Ext. Serv., Cornell Univ., Ithaca, 
N. Y., Bui. 789, Sept. 1950, M. B. Hoffman 
and D. Boynton.

"Grass Seed Production,” Cir. A-139 (Rev.), 
Dec. 1950, l. T. Dietrich; "Grow Your Own 
Trees from Cuttings,” Cir. A-157, Apr. 1951, 
J. J. Zaylskie; "Grass Silage,” Cir. A-159, June 
1951; "Alfalfa Varieties," Cir. A-165, July 
1951, I. T. Dietrich; Ext. Serv., N. D. Agr. 
College, Fargo, N. D.

"A Summary o f Corn Performance Experi
ments in Ohio: 1943 to 1949,” Agr. Exp. Sta., 
Ohio State Univ., Wooster, Ohio, Res. Cir. 14, 
Aug. 1951, G. H. String field and H. L. Pfaff.

"Performance Tests o f Corn Varieties and 
Hybrids 1951,” Agr. Exp. Sta., Okla. A & M 
College, Stillwater, Okla., Misc. Pub. MP-24, 
Dec. 1951, H. Pass and J. S. Brooks•

"Science for the Farmer,” Agr. Exp. Sta., 
Pa. State College, State College, Pa., Suplt. No. 
1, Bui. 540, 64th A. R., Dec. 1951, G. O. 
Bressler, D. C. Sprague, and A. S. Mowery.

"Fruit Varieties for Pennsylvania,” Ext. 
Serv., Pa. State College, State College, Pa., 
Cir. 392, Nov. 1951, C. S. Bittner.

"Sixty-Second Annual Report,” Agr. Exp. 
Sta., Clemson Agr. College, Clemson, S. C., 
Dec. 1950.

"Effects o f Several Winter Cover Crops on 
the Yield o f Cotton," Leaf. 109, Sept. 1951, 
B. P. Hazlewood and E. J. Chapman; "Corn 
Production in Tennessee,” Leaf. 93, Sept. 1951, 
W. Pendergrass; Ext. Serv., Univ. of Tenn., 
Knoxville, Tenn.

"Agricultural Research in Texas 1950," Agr. 
Exp. Sta., Tex. A & M College, College Station, 
Tex.

"A Handbook o f Agronomy," Agron. Dept., 
Va. Poly. Inst., Blacksburg, Va., Bui. 97, Rev. 
Oct. 1950.

"Growing Lima Beans in Irrigated Central 
Washington,” Agr. Exp. Sta., Wash. State 
College, Pullman, Wash., Bui. No. 530, Oct. 
1951, W. J. Clore and C. O. Stanberry.

"Summary of Survey on Grassland Farming 
in Western Region States,” Ext. Serv., Wash. 
State College, State College, Wash., Ext.

Mimeo. 1079, June 1951, E. V. Ellington and
H. J. Henney.

"Recently Introduced Varieties o f Head Let
tuce and Methods Used in Their Develop
ment," USDA, Wash. D. C., Cir. 881, Sept. 
1951, G. W. Bohn and T. W. Whitaker.

"Lettuce Varieties and Culture,” Farmers 
Bui. 1953, Rev. Oct. 1951, R. C. Thompson; 
"Sugar Beet Culture in the Northern Great 
Plains Area,” Farmers Bui. 2029, Oct. 1951, 
S. B. Nuckpls; "Sericea in Conservation Farm
ing,” Farmers Bid. 2033, Sept. 1951, R. Y. 
Bailey; USDA, Wash., D. C.

"The Home Fruit Garden in the South
eastern and Central Southern States," Leaflet 
219, Rev. Dec. 1951; "Russian Wdd-Rye," 
Leaflet 313, Oct. 1951, G. A. Rogler; USDA, 
Wash., D. C.
Economics

"1952 Tax Guide for Hawaiian Farmers’' 
Ext. Serv., Univ. o f Hawaii, Honolulu, Hawaii, 
Agr. Ext. Cir. No. 259, Rev. Dec. 1951.

"Seven-Year Summary of Grade Quality of 
U. S. No. 1 Maine Potatoes," Agr. Exp. Sta., 
Univ. o f Me., Orono, Me., Rpt. No. 21, Aug. 
1951, C. H. Merchant, J. E. Mayberry, and 
W. E. Schrumpf.

"Ohio Agricultural Statistics 1949 and 
1950,” Agr. Exp. Sta., Ohio State Univ., 
Wooster, Ohio, Bid. 722, Dec. 1951, G. S. Ray, 
J. R. Kendall, H. M. Clevenger, and E. R. 
Wescott.

"The Commercial Peach Industry in South 
Carolina,” Agr. Exp. Sta., Clemson Agr. Col
lege, Clemson, S. C., Bid. 393, June 1951, 
T. L. Senn and J. S. Taylor.

"Cost and Efficiency o f Producing Canning 
Corn in Cache County, Utah, 1949," Bui. 348, 
June 1951, E. M. Morrison and W. G. Kearl; 
"Management of Irrigation and Drainage Enter
prises in Utah,” Bui. 349, June 1951, J. H. 
Maughan and O. W. Israel sen; Agr. Exp. Sta., 
Utah State College, Logan, Utah.

"Inventions for Industry, New Processes and 
Products from Agricultural Sources,” USDA, 
Wash. D. C., Agr. Inf. Bid. No. 40, Oct. 1951, 
W. L. Cheesman.

"The Balance Sheet for 1951 and Current 
Financial Trends of Agriculture,” USDA, Bur. 
of Agr. Econ., Wash., D. C., Nov. 1951, Agr. 
Info. Bui. 73, F. L. Garlock, A. S. Tosdebe, 
R. J. Burroughs, H. T. Lingard, L. A. Jones, 
and M. E. Wallace.

"ACP in 1952,” USDA, Pro. & Mktg- 
Admin., Wash., D. C., PA-189, Dec. 1951.

"National Bulletin 1952,” USDA, Pro. & 
Mktg- Admin., ACP Branch, Wash., D. C., 
Aug. 1951.

"Summaries by States 1950,” USDA, Pro. €r 
Mktg• Admin., ACP Branch, Wash., D. C., 
Oct. 1951.

"Maps 1949," USDA, Pro. & Mktg- Admin., 
ACP Branch, Wash., D. C., March 1951.

"Statistical Summary 1949,” USDA, Pro. & 
Mktg• Admin., ACP Branch, Wash., D. C., 
Dec. 1950.
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"The Agricultural Conservation Program 
Handbook (1061) for 1952 for: Ark-, La-, Me., 
N. /.. N. C., Utah, Vt.; USDA, Pro. & M\tg. 
Admin., Wash., D. C.

",Agricultural Production and Food Con
sumption in Western Europe,” USDA, Wash., 
D. C., Agr. Mono. 10, July 1951.

" Apples, Production by Varieties 1951 with 
Comparisons,” USDA, Bur. of Agr. Econ., 
Wash., D. C., Dec. 1951.

",1951 Annual Summary, Acreage, Yield, 
and Production o f Principal Crops by States 
with Comparisons," USDA, Bur. of Agr. Econ., 
Wash., D. C., Dec. 1951.

Boron for Forage Crops . . .

( From page 1 2 )

pared with the alfalfa-grass mixture.
Research work and observations 

show that practically all soils in Vir
ginia are too low in boron to support 
a productive alfalfa crop. For this 
reason boron fertilization is recom-

T a b l e  I I .— T h e  Y i e l d s  o f  D e s i r a b l e  
H e r b a g e  a n d  W e e d s  f o r  D i f f e r e n t  
M i x t u r e s  f o r  t h e  F i r s t  S p r in g  H a r 
v e s t  F o l l o w in g  a n  A u g u s t  S e e d in g . 
( B l a c k s b u r g , V i r g i n i a , 1 9 5 1 ) .

Mixture— Dry Yield—
Lbs. per Acre Lbs. per Acre

Sown in August 1950—Harvested May 4,1951

Desirable
Herbage Weeds

Ladino clover—2 lbs. 
Orchard grass—8 lbs. 657 375.

Ladino clover—1 lb. 
Alfalfa—10 lbs. 
Orchard grass—3 lbs.

1,825 35*

Sown in August 1950-Ha rvested May 29,1951

Alfalfa—20 lbs. 2,626 679

Alfalfa—20 lbs. 
Orchard grass—3 lbs. 2,963 162

Alfalfa—10 lbs. 
Ladino clover—1 lb. 
Orchard grass—1 lb.

3,337 300

All the bone in some folks’ spinal col
umns seems to be lumped at the top.

mended for all alfalfa plantings in Vir
ginia. Preliminary work indicates that 
the soils may have enough boron for 
ladino clover. An experiment was es
tablished on a Cecil soil where the 
growths of ladino clover and alfalfa 
treated and not treated with boron were 
compared, Table III. The yield of 
ladino clover was 5,784 pounds per 
acre when treated with borax as com
pared with 5,231 pounds without borax. 
This was not a real difference. With 
alfalfa the yield was 9,835 pounds when 
treated with borax as compared with 
6,771 pounds without borax. These 
results are averages for two years. 
About 50 per cent of the herbage was 
made up of crabgrass and weeds for 
the two-year-old plots of alfalfa which 
were not treated with borax, whereas 
the plots treated with borax were almost 
free of weeds.

T a b l e  I I I .— T h e  E f f e c t  o f  B o ro n  a n d  
M in o r  E l e m e n t s  o n  D r y  M a t t e r  
Y ie l d s  o f  A l f a l f a  a n d  L a d in o  C l o v e r  
G r o w n  i n  P u r e  S t a n d s . ( C h a t h a m , 
V i r g i n i a , T w o - Y e a r  A v e r a g e ) .

Treatment,* pounds Ladino
per acre clover Alfalfa

Borax, 10 lbs. 5,784 9,835

NONE 5,231 6,771

*  AH plots were treated annually with 700 pounds 
of an 0-14-7 fertilizer; borax was applied annually.

There isn’t much to see in a small 
town, but what you hear makes up for it.
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Fertilizer Produces Profit

Reports from 10 demonstration plots 
in southeastern Ohio resemble reports 
of gold from fertilizer bags—but two 
extension agronomists at Ohio State 
University say they are not satisfied. 
D. R. Dodd and George Gist tell how 
a $ 15.80-investment in 10-10-10 ferti
lizer could return $23.22. Pasture 
plots treated with 480 pounds of 10-10- 
10 averaged 30 per cent more grazing 
during April, May, and June than 
pasture plots that received no treat
ment.

“If we assume an average of 60 days’ 
grazing from bluegrass-white clover 
pastures during April, May, and June, 
the 30 per cent increase would mean 
an average 78 days’ grazing on ferti
lized plots,” the agronomists state. 
Thirty pounds of milk for each day of 
extra grazing would total 540 pounds 
of milk. At $4.30 per hundredweight, 
this would be a return of $23.22 for the 
$15.80 in 10-10-10 fertilizer.

“This is a small increase,” Dodd and 
Gist agree. “In previous tests, 480 
pounds of 10-1 0 -1 0  applied in late 
March or early April should increase 
permanent pasture yields by 50 to 60 
per cent.” The small increase in 1951 
probably was caused by late applica
tions. On eight plots, fertilizer was at 
least a month too late.

Dodd and Gist advise farmers to 
apply high-nitrogen fertilizer to perma
nent pastures in early spring. Live
stock should be turned on fertilized pas
tures as soon as practicable. Yield in
creases from nitrogen on permanent 
pastures come early in the season.

Phosphorus and potash may be ap
plied any time. If neither of these is 
a limiting factor and early production 
is all that is desired, nitrogen alone 
will cost less than 1 0-1 0 -1 0  and produce 
early pastures. Fertilizing permanent 
pastures will not solve summer pasture 
shortage.

Could Boost Corn Yields

Ohio farmers could increase their 
corn yields by more than 30 bushels 
per acre if they could follow recom
mended practices, according to D. R. 
Dodd, Extension Agronomist, Ohio 
State University. The Agricultural Ex
tension Service and the Ohio Agricul
tural Experiment Station recommended 
at least twice as much fertilizer as was 
used last year.

“With good seed, adequate fertilizer, 
and good cultural practices, corn yields 
could average 82 bushels instead of 
the present 48-50 bushels per acre. 
Even though we’re using two or three 
times as much fertilizer as we once 
did, we still are not using enough,” Dr.

Dodd said. “Present fertilizer produc
tion is not adequate to supply farmers 
with amounts recommended by au
thorities. Production is based on use. 
Until farmers start wanting more ferti
lizers, manufactures will not produce 
it.”

Last year, farmers in Ohio, Illinois, 
Indiana, Iowa, Michigan, Minnesota, 
Missouri, and Wisconsin applied an 
average 79.8 pounds of fertilizer per 
acre to corn. Authorities recommended 
an average 175 pounds per acre. The 
eight states could have produced 235,- 
447,000 more bushels of corn if farmers 
could have followed recommendations.

Dr. Dodd states that one way to in
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crease production is to use good man
agement methods including fertilizer 
application. Fertilizer does its best 
job when it’s used with good seed and 
cultural practices. To get better corn 
yields, most farmers need legumes, 
grass, fertilizer, and heavier planting 
rates.

With proper cultural practices, good 
corn land will yield best if about 15,000 
plants per acre are produced. Most 
farmers do not plant corn that thick. 
On poor land, however, increased 
planting rates will not produce great 
yield increases.

New Grasses for the South . . .

(From page 26)

acre and still cut out 2,500 pounds of 
hay from the same acre. The hay is 
high quality, cures out more quickly 
than other adapted hay crops, and is 
more palatable than common Bermuda.

At the Florida Station over several 
years, unfertilized carpet grass pasture 
produced a beef gain of 75 pounds per 
acre during a grazing season of eight 
months. Fertilized grass yielded an 
average of 148 pounds, grass with 
lespedeza 219 pounds, and grass with 
white clover 619 pounds per acre per 
grazing season. With beef at 30 cents 
a pound, it is easily seen that fertiliza
tion and legumes pay.

Four-year average beef yields ob
tained from other fertilized grasses, in 
comparison with the 148 pounds from 
carpet, were: Pensacola Bahia and Pan- 
gola 212 pounds each, and Coastal Ber
muda 225 pounds per acre.

Florida Station agronomists say it 
is possible to grow clovers in stands of 
Pangola, Coastal Bermuda, and the 
Bahias, but the combination is not too 
satisfactory unless properly grazed. 
The grasses grow so rank that they 
have a tendency to crowd out the 
clovers. By providing both nitrogen 
and organic matter, as well as addi
tional feed where they will grow in

Fig* 2 .  C oastal B erm uda on th e  T . S tin  H aselton  fa rm , E u stis , F lo r id a . T h e  grass was sprigged in 
4 2 -in c h  row s Ju ly  1 0 ,  1 9 4 4 ;  photo  m ade Ju ly  2 ,  1 9 4 5 .  T h e  County was allow ed to  use th is  in crease  
p lo t fo r  fo u r  years.
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conjunction with grasses, the clovers 
help to make the grasses grow better.

F eed  T hem  W ell
Florida Station research has shown 

that fertilizing pastures just about 
doubles their carrying capacity of 
grass. Plant food applied in establish
ing and maintaining pastures brings 
returns comparable to those from appli
cations made to Held crops. The major 
elements are needed on most soils, 
except that nitrogen can be omitted on 
established mixtures of clovers and 
grasses. Lime and minor elements are 
needed in many cases, particularly on 
Florida soils.

For establishing carpet and Bahia 
grasses, Florida Station agronomists 
recommend 400 pounds per acre of 
4-8-8 fertilizer. They say that 300 to 
500 pounds of superphosphate or 1,000 
to 1,800 pounds of rock phosphate may 
be substituted for the complete fer
tilizer, with fairly satisfactory results. 
The Bermudas, Dallis, and Pangola re
quire more fertile soils which should 
be fertilized with one ton of lime and 
400 pounds of 4-8-8 per acre prior to 
planting.

Where minor elements are needed, 
suggested rates are 10  to 2 0  pounds 
per acre of copper sulphate and manga
nese sulphate and 5 to 10 pounds per 
acre of zinc sulphate and borax. Appli
cations may include any one or any 
combination of the minors that tests 
have shown the soils to need.

For maintaining carpet and Bahia 
the agronomists suggest minimum 
applications of 300 to 500 pounds of 
6 -6 -6 , 5-7-5, or 4-8-8 fertilizer every 
second year and say annual fertilization 
and higher rates give better results; for 
the Bermudas and Pangola, not grown 
in combination with legumes, 400 to 
500 pounds of one of these analyses 
annually, with lime every three to six 
years. Nitrogen alone, applied in 
March, has increased grass yields 
materially, but a complete fertilizer is 
better. Nitrogen may be omitted or 
reduced in applications made to estab
lished pastures carrying legumes.

The improved grasses and fertiliza
tion are changing the pasture picture 
in Florida and other Southeastern states 
and building an ever-advancing cattle 
industry.
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(From page 10)
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affected. Barley and wheat plants 
growing on a soil with low available 
potassium not only show typical leaf 
scorch but exhibit a greater number 
of leaf spots due to breakdown of tis
sues or the attacks of various organ
isms. The root system of plants de
ficient in potassium not only are smaller 
but do not have the healthy appear
ance of those well nourished. This is 
no doubt one of the principal factors 
responsible for severe lodging being 
associated with potash deficiency. It 
appears that a healthy plant is better 
able to withstand the attack of some 
of these diseases, and any deficiency 
that reduces the plant’s vigor will en
able the organism to gain a foothold.

That tapered and poorly filled tips 
of ears of corn occur on low potassium 
soil is well known. Analysis of these 
grains, even when the soil is well sup

plied with nitrogen, shows the protein 
content of the grain to be from 5 to 10 
per cent less when potassium is inade
quate, indicating a failure of the plant 
to absorb sufficient nitrogen. Other 
data indicate that with high available 
soil nitrogen and low potassium the 
nitrogen may be absorbed but not effi
ciently assimilated by the plant.

This increased need for potassium 
has been demonstrated by soil tests and 
is being recognized by farmers. In 
1941, 2,149 tons of K 20  were used in 
Missouri. In 1950, 26,047 tons were 
applied and in the first six months of 
1951 the figure was 24,996 tons. The 
average analysis of all fertilizer mate
rials used in Missouri during 1941 con
tained 2.33% N, 12.14% P20 5, and 
4.83% K 20 .  For the first six months 
of 1951 the ratio was 4.26% N, 13.23% 
P20 6, and 8.76% K 20 .  The percent

F ig . 5* T h e  co rn  a l  top  was p rod uced  on so il rece iv in g  on ly  lim esto n e  «and n itro gen — yield  6 7  l>u. 
p er a c re . E a rs  in  th e  m id dle w ere grow n on  so il rece iv in g  lim esto n e , n itro g en , and p h o sp h o ru s; 
previous heavy fe r t ilis a tio n  w ith p hosp horus had  exh au sted  potassium ^—yield  4 8 .5  b u . p e r a c re . 
T h e  b o tto m  row  h ad  com p lete  trea tm en t, lim esto n e , n itro g en , p hosp horu s, and  p o tash — yield

1 1 8 .5  b u . p e r acre .
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age nitrogen and potash nearly doubled 
while phosphate showed only about a 
9%  increase.

This trend of mineral potash use is 
reflected in recommended grades of 
mixed fertilizers in the corn and wheat 
states. In many cases mixtures contain
ing only nitrogen and phosphorus or 
very little potash have been recom
mended in previous years. Each season 
shows more of the Midwest states add- 
ing formulas containing potassium or 
increasing the percentage of potash in 
the mixtures that are already in use.

On many Missouri soils it has been 
found that over-liming or excessive 
crop removal has reduced the exchange
able potassium to a level where it is dif
ficult to add enough in mixed fertilizer 
to obtain optimum crop yields, par
ticularly where nitrogen and phos
phorus levels are adequate. By using

soil tests as a guide, potash materials 
are being added in sufficient quanti
ties to bring the exchangeable potas
sium to a level that will remove it as 
a limiting factor for crop growth. This 
heavy application is giving good re
sponse and has been an important fac
tor in increased yields of grains and 
pastures in recent years.

Many of these soils do not contain 
clays with a high capacity for potassium 
fixation and after initial applications, 
yields can be maintained for several 
years by adding sufficient potash in the 
starter fertilizer to furnish the amount 
required by the crop. On soils with 
clays that will fix a large amount of 
the added potassium, starter applica
tions for later crops are not sufficient 
and additional applications of potash 
materials will be necessary for optimum 
yields.

Ladino Clover . . .
(From page 2 0 )

An application of 10 pounds copper 
sulfate an acre increased the Cu con
tent of ladino from 12.5 to 20.2 ppm. 
An application of 5 pounds sodium 
molybdate increased the Mo content 
from 0.4 to 6.9 ppm.

P, Mn, and Co were not always 
present in ladino in amounts believed 
necessary for maintaining good health 
in grazing animals.

Mineral nutrients moved in either 
direction in the stolons, but those ab
sorbed by adventitious roots tended 
to move mostly toward the growing 
points.

Effects of fertilizers on rates of deple
tion and renewal of starch following 
harvesting were studied, N and K 
being applied separately and jointly to 
a 3-year-old stand of ladino at the rate 
of 2 0 0  pounds each an acre.

Percentages of K, Ca, Mg, Na, P, Cl, 
and sugar, on a dry-weight basis, re
mained fairly constant in the plants 
following harvesting. The N per

centage decreased, reaching a mini
mum after 14 to 18 days.

The starch content of the plants 
declined during the first 3 to 5 days 
after harvesting, but returned to the 
original level after 17 days. It was 
the lowest in stolons from plots that 
had been fertilized with N.

Radioautographs of ladino stolons 
showed that applied Ca45 was virtually 
absent from the pulvinus. This may 
explain the tendency for legume leaf
lets to shatter during harvest.

Accumulation of Na22 was depend
ent on the amount of K in the plant. 
The Na isotope was concentrated in 
the growing tips of K-deficient plants, 
but it accumulated in the older leaves 
of high-K plants.

A study was made of possible causes 
of bloat. Ladino juice was found to 
inhibit muscular movement in a rabbit 
gut. Alfalfa and red clover juices had 
similar but much less noticeable effects. 
Orchard grass and timothy juices had 
no effect.
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Topdressing pastures with N tends 
to favor the growth of grass at the 
expense of ladino. If difficulty is being 
experienced with bloat because of too 
high a percentage of ladino in the 
pasture, this is one means of overcom
ing the difficulty.

The evidence suggests that safer and 
more nutritive grazing can be obtained 
by seeding a larger number of legume 
and grass species than is commonly 
employed.

In ladino, an unidentified substance, 
with properties similar to saponins, 
was found to inhibit chick growth.
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Half Way There . . .

(From page 24)

some extent and the total volume of 
seed corn had grown to 500 bushels for 
the County.

A number of comparisons were made 
between open-pollinated and hybrid 
corn on various kinds of soil and with 
two rates of fertilization. The soils 
in the County are generally pretty low 
in fertility and consequently crops 
grown on them respond to almost any 
fertilizer applied. This fact is reflected 
in the results obtained from a number 
of demonstration tests on hairy vetch 
cover crops and the use of triple-super
phosphate as well as comparisons made 
on complete fertilization. The average 
increases in production of corn follow
ing the growing and turning under of 
a hairy vetch cover crop was 7.7 bushels 
per acre. The increased production 
from an application of 1 0 0  of triple
superphosphate was 9 bushels per acre. 
Where both phosphate was applied and 
hairy vetch cover crop was turned, the 
corn production was increased 15.3 
bushels per acre. The effect of com
plete fertilizer is well illustrated in 
Figure 5.

In Figure 5, the row in the center had

no fertilizer while on both sides of it 
the corn received 500 lbs. of 6 -8 -8  plus 
a sidedressing of 6 6  lbs. of actual nitro
gen per acre. The fertilized area pro
duced 130 bushels per acre and the 
untreated area produced 2 0  bushels per 
acre. Additional data gathered from a 
large number of these T V  A Unit Test 
demonstration farms involving the com
parisons between different rates of com
plete fertilizer and the varietal com
parisons on various soils, which have 
been mentioned, are shown in Table 
IV.

The complete fertilizer was applied 
prior to planting and the additional 
nitrogen was applied as a sidedressing. 
A study of Table IV shows three things, 
namely:

1. The heavier fertilization paid very 
well.

2. The hybrid yields were much 
higher than the open-pollinated varie
ties.

3. The yields on the bottom and sec
ond bottom land were materially higher 
than the hill land for the hybrids but 
not so pronounced for the open-polli
nated varieties.

T a b l e  I I I . — O n e  H u n d r e d  B u s h e l  C o r n  P r o d u c t io n  P r o g r a m  R e p o r t  f r o m  98 7
F a r m s , 1 9 4 4 -1 9 5 0

Group

Produced 100 bushels 
or more per acre

Produced less than 
100 bushels per acre

Number
of

fields

Number
of

acres

Average 
yield 

per acre

Number
of

fields

Number
of

acres

Average 
yield 

per acre

4H boys................................ 178
27

213

198
27

293

119 bu. 
118 bu. 
113 bu.

215
47

307

246
58

511

72 bu.
73 bu. 
72 bu.

FFA boys.............................
Adults....................................

115 bu. 72 bu.

The average yield of the 418 men and boys who produced 100 bushels or more was 115 bushels per acre; 
and the average for the S69 who failed to reach the goal of 100 bushels was 72 bushels per acre. When 
both groups are put together, the average yield for the entire 987 who completed their records was 88 
bushels per acre.-
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T a b l e  IV .— O n e  H u n d r e d  B u s h e l  C o e n  P b o d u c t io n  P r o g r a m  S u m m a r iz in g  
V a r i e t y ,  F e r t i l i z e r ,  a n d  S o i l  C o n d i t i o n  R e s u l t s  o n  a  N u m b e r  o f  F a r m s  i n

T i s h o m in g o  C o u n t y , 1 9 4 9 -1 9 5 0

Bottom  Land Second Bottom Hill Land

Variety Fertilization Number Yield
Number Yield Number Yield

Aver
age

Farms Acres
per
acre Farms Acres

acre Farms Acres
per
acre

Average 
for 13 
hybrids

300 lb 5 -10-5  plus 
33 lb of nitrogen..

500 lb 5 -10 -5  plus 
66 lb of nitrogen..

71

489

110

645

82 bu. 

95 bu.

14

112

20

141

83 bu. 

97 bu.

13

65

22

86

70 bu. 

88 bu.

80 bu. 

95 bu.

Average 
for 7 open- 
pollinated

300 lb 5 -10 -5  plus 
33 lb of nitrogen..

500 lb 5 -10 -5  plus 
66 lb of nitrogen..

35

126

57

163

57 bu. 

83 bu.

.  4 

29

4

45

58 bu. 

71 bu.

6

23

8

31

58 bu. 

74 bu.

57 bu. 

79 bu.

Recently, there has been a very wide
spread interest in the corn program in 
the County. Consequently for the past 
several years, a five-day farm tour was 
made each year and thousands of farm
ers saw one or more of these corn dem
onstrations on these tours.

Summary
Information growing out of some 

rather intensive research work on hy

brids and fertilization, not reported 
here, together with a number of years 
experience in successful corn production 
on the part of the farmers, have shown 
fairly conclusively the fundamental 
needs of the crop. Most of the funda
mental needs of corn, if indeed not all 
of them, are supplied by following the 
approved practices in growing corn. 
These approved practices are:

F ig . 6 . M any farm ers have visited  and studied th e  h igh -y ield in g  corn  d em o n stratio n s, such as th is
one on A* R . H ester’s fa rm .
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1. Select corn land—medium to well- 
drained bottom or second bottom land.

2. Plant an adapted hybrid as early 
as the soil warms up. Circulars and 
leaflets are in the agricultural leaders’ 
hands in the field showing the hybrids 
adapted to each area of the State.

3. Fertilize according to the needs of 
the crop on the particular soil con
cerned. Test the soil to find the needs 
or apply liberal amounts of fertilizer 
such as 400-500 lbs. of 6 -8 -8  or 5-10-5 
(except in the delta area) under the 
corn and sidedress with 90-100 lbs. of 
actual nitrogen.

4. Plant and leave thick—about IOj- 
0 0 0  plants per acre.

5. Keep clean of grass and weeds 
until the crop is knee-high and then 
apply the additional nitrogen as a side- 
dressing, and lay it by.

6 . Do not worry too much about the

drought. The firing or burning of corn 
leaves is caused by starvation most of 
the time rather than by drought. If all 
of these practices are followed, 50 bush
els of corn per acre could be grown 
most years and that is our goal.

Neither Tishomingo County nor 
Mississippi farmers are competing with 
the Corn Belt. But farmers are finding 
that they can produce high yields of 
corn by following the procedures out
lined above. These high yields are 
making it possible to produce corn 
more economically. They help to keep 
the crop on land adapted to it. They 
help to release erosive, hazardous up
lands for soil building and sod crops 
or trees. And finally, all of this helps 
to develop better balanced farming sys
tems with livestock, a more stable agri
culture, and a more stable economy for 
all concerned.

That Fifth Plate ...
(From page 5)

over pre-war average. The hopeful 
statisticians look for us to reach 50 per 
cent levels above 1935-39 by 1955-60, 
and have their sights set on 67 per cent 
higher average levels of total farm out
put here by 1975, using the same base 
period.

I presume that all this forward-peer
ing business imagines a consuming 
population that has good paying jobs 
and a rise in industrial might and 
power to make the family man’s budget 
reflect prosperity of a lasting kind. 
Farmers are also food-users, and hearty 
ones too, so we must allow something 
for their prosperity also.

Likewise, we are presuming a fairly 
peaceful world—or are we? If we 
have settled peace and other countries 
begin to learn from us more about en
hancing their own food production, we 
may drift back again into the doldrums 
of old depression days.

It always strikes me that our big 
job, and maybe our most puzzling one,

is to keep up a flow of profitable 
abundance in a normal world of stabil
ity and calm. Can we do that success
fully? Must we have a state of emer
gency and a war psychology to keep 
step through the years ahead with the 
rising demands of humanity for sus
tenance? What can we do to make the 
world community function without 
artificial stimulants? It’s all to the 
good to seek a high-geared agriculture, 
but we’ve got to keep the highways 
open and safe for it to travel on and 
get somewhere. Farming is too blamed 
expensive these days for reckless ex
pansion. Statecraft, not ballyhoo, is the 
answer we want.

During the recent months when 
agricultural authorities began to call 
for higher food production and all 
agencies were slanted to echo that plat
form, one or two economists pointed 
out the explosive situation that con
tinually exists with such momentous 
advances in farm productivity at our
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command. Their side remarks were 
regarded as contrary blows to the pro
gram being advanced. On the other 
hand, we maintain our official machin
ery well 'oiled for price-supporting pro
grams, if and when the need arises. 
So let’s not worry about being incon
sistent or singing off-key a little on 
this score. An anchor to the windward 
and an eye skinned for possible break
ers are only the usual role of the skill
ful navigator. We cannot hide our 
head in the sand and indulge in wish
ful thinking.

TH E production dream will be real
ized, they say, if we make each five 

of our presendy cultivated acres pro
duce as much as six acres. The only 
other way to attain our 1975 goal would 
be to scrape up another virgin area 
of about 1 0 0  million acres suited to 
cropping. This would mean hunting 
around for as much new farm land as 
there is now in five leading agricul
tural states—Wisconsin, Illinois, Mich
igan, Indiana, and Ohio. So we agree 
right now that it can’t be done by 
discovering new acreages.

Richer acre units, rather than more 
raw ones, will do the trick. In the past 
three decades our farmers have done 
just that to increase their total volume, 
so astounding and surpassing in scope. 
Conservation rotations and practices, 
improved varieties of cereals and 
grasses, a fuller use of fertilizers and 
lime, more adequate pest control, and 
discovery of better weed-killers, along 
with the most potent of all causes— 
mechanization and electric power— 
have been steadily responsible for the 
higher acre-yields of today.

Use of lime in the eastern, humid 
regions of the nation—24 million tons 
in 1949 alone—caused an increase in 
hay and pasture forages that matched 
the total forage production of Virginia 
and West Virginia, North and South 
Carolina, and Georgia. Were that 
extra tonnage of forage grazed or fed 
to beef catde, it would have spelled 
1% billion pounds of beef. Similarly,

they claim that the 3 million tons of 
phosphate used for conserving practices 
in 1949 resulted in a harvest of 23 mil
lion tons more hay and pasture. This 
would take care of an extra block of 
beef cattle amounting to over iV l bil
lion pounds, live weight.

Authorities also point out the en
tirely feasible effect that would come 
if we improved all the grasslands east 
of the 97th meridian, plus treatment 
of all the idle and eroded pastures of 
the South. This, they believe, using 
only average data, would allow our 
herdsmen to carry 97 million more 
animal units in this area. Converted 
to beef, this would be an extra annual 
output of 10 to 15 million tons—where
as we now produce only 5 or 6  million 
tons of beef per year.

Friends of the great grasslands epic 
affirm that there are more total diges
tible nutrients per acre obtained at less 
cost per hour of man labor with grass 
and legumes than with corn or other 
feed grains. Coupled with the constant 
progress being registered by the plant 
breeders and the stepped-up increase 
program for breeder seed, registered 
seed, and certified seed, we are on the 
verge of a new day in our destiny.

« P O -D O W N ” crops, or green ma
ll nuring, have often been known 

to boost corn yields 10 to 12 bushels an 
acre. When we learn that 250 million 
acres of land have been turned under in 
green-manuring practices since 1935, 
we may realize that something else 
besides hybrid corn has given us the 
great series of bumper corn crops of 
recent years.

Water that tears off topsoils and 
splashes and spatters soil grains away 
is being placed under control. Those 
barren slopes and ugly gashes in our 
countryside can be mended and restored 
to become an asset in our time and a 
surety for the consumers yet to come. 
More of those existing acres may be 
built up by contouring and terracing. 
Either system will add 4 to 5 bushels 
an acre to* our corn yields. Since 1935,
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A Much-Needed Aid in Soil 
Testing 

The New

lalllotte
FILTR-ION

Disposable unit for small scale 
production of

CHEMICALLY PURE WATER
for use in

Soil Analysis

D elivers neutral (pH 7.0) water free 
of mineral ions. Ideal source of 
water for use in pH and other short 
soil tests.
Em ploys new self-indicating resins.
Can be used anywhere-^in the lab
oratory— in the home— in the field. 
Assured satisfaction— Banishes the 
distilled water problem.

2 M O D E L S
Model W  (produces up to  10 gal.

on 1 charging) $3.85
Model W -D  (produces up to 20 gal.

on 1 charging) $5.75
F iltr-Io n  Refill package $3.50

LctMOTTE CHEMICAL 
PRODUCTS COMPANY

Dept. BC, Towson, Baltimore 4, Md.

120  million acres have been contoured, 
while 950,000 miles of terraces have 
been constructed.

Meanwhile the consumers must start 
to do some homework, too. Hitherto, 
too many of them have taken food 
supplies for granted. They have joined 
the anvil chorus in knocking and ham
mering the farmers for expensive food, 
which they point out makes up 26 per 
cent of the total outlay for living. 
They seldom pause to remember that 
the cash paid by farmers for their nor
mal requirements and facilities helps 
keep the payrolls plethoric. They also 
overlook the truth that a daily wage- 
earner today can buy a lot more good 
food on his weekly stipend than his 
father could on his.

Populations rise while good, tillable 
land and productive pastures remain 
stationary or decline in ratio with con
sumers. In 1920 every person in this 
country had about 4 acres in open farm 
land as his portion of the food-produc
ing zone. Today they reckon that you 
and I have only about 2 % acres left 
from which to get our daily bread. 
That means roughly about one fair
sized city block of food-producing area 
to each man, woman, and child in ‘ 
America.

U T as we mentioned before, a small 
part of that city-block-sized per

sonal “farm” must raise enough for 
each one of us and have a mite to spare 
for export to needy citizens of other 
lands. We are getting right down to a 
belt-tightening process, one that might 
be serious even for such a lavish land 
as ours, were it not that we possess 
provident and skillful farmers.

So every food consumer can regard 
the farm plant of this country much 
as he would any broad social service 
institution that serves and protects us.
It is just as important as the post office, 
for there would be little need of a 
postal system in a starved and im
poverished nation. It is fully as im
portant as the railways or the airlines
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or the highways or the customs offices 
or the police departments. It is fully 
as valuable as the power facilities and 
the mines and the health departments, 
or as almost anything you can name 
that makes life easier and more secure.

Maybe you and I may not be here 
to see all this dream come true. Yet 
we have faith because faith is the sub
stance of things hoped for—and in our 
own era it can be also called “the evi
dence of things seen”— (rather than of 
things not seen.) For with our own 
eyes we have seen and lived abundantly 
and cheerily in the midst of a degree 
of plenty and variety the like of which 
no nation has ever had.

We have seen the worst of eroded 
lands made fertile, the blackest of 
marshes turned to bounty, the thin
nest of feeble sands changed to fertile 
fields of humus and organic matter; 
and we have seen the average produc
tion raised to unbelievable levels, while 
the masters of the flocks and herds 
have trebled their output of the pro
tective foods which a strong nation 
must have to lead the world away from 
fear and want.

SO there is something of a challenge 
in this filling of the fifth plate. 

Practical farmers will say little one way 
or the other about it. It’s their custom 
not to shout or give free rein to inmost 
thoughts. But you can bank on them 
to deliver. You may be sure they will 
adopt the better ways, find the sanest 
and quickest solutions, grasp the chief 
essentials of a problem, and then go to 
it quietly and thoroughly.

If I know America and its farmers, 
the fate of the fifth plate rests in good 
hands today. They always invited the 
preacher or the strolling peddler or the 
weary traveler to partake, and up in 
our old valley they always had a fifth 
plate stashed away— ready to be warmed 
and heaped high with viands, so that 
nobody would forget that the old farm 
was the fountainhead of abundance— 
as well as the abiding place for decency 
and peace.

HereS where, 
sales are sown!
Here's where Naugatuck chemicals begin 
— where Spergon®, Phygon® and Ara- 
mite* first showed signs of becoming the 
nationally famous products they are today- 

Here’s where Naugatuck Chemical’s 
seed protectants, spray fungicides and in
secticides 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 chem
icals developed here eventually reach the 
grower, they also reach the supplier and 

distributor in the form of new 
sales and new profits.

♦ U .S .P a t. N o .2 ,529 ,494

* *  UNITED STATES N\ 
RUBBER COMPANY

Naugatuck Chemical Division, Naugatuck, Conn.

p ro d u ce rs of seed p ro te ctan ts, 
fungicides, miticides, insecticides; 
Spergon, Phygon, Aramite, Synklor
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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)  V Sw eet P o ta to e s  (G e n e r a l)
A sparagu s (G e n e r a l)  B e tte r  C o m  (M id w est)
V in e  C rop s (G e n e r a l)  T h e  Cow an d  H er P a stu re  (G e n e r a l)

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

C o n ten t o f  C rop s 
8 -5 -4 0  W h a t Is  th e  M a tter w ith  Y o u r S o il?  
1 -2 *4 3  M a in ta in in g  F e r t i l ity  W hen G row ing 

P ea n u ts
Y -5 -4 3  V a lu e  Sc 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 a t’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 u id e 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 ti l is e r s  A re N eeded on 

M any M idw estern F a rm s
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o il  F e r tility  
T - 4 - 4 6  P o ta sh  L osses on  th e  D airy  F a rm  
Y - 5 - 4 6  L earn  H an g er S ig n s  o f  C rop s
1 -2 -4 7  F e r ti l is e r s  and  H nm an H ealth  
T -4 -4 7  F e r t i l is e r  P ra c tic e s  f o r  P ro fita b le

T o b a e eo
A A -5 -4 7  T h e  P o tass iu m  C o n ten t o f  Farm  

C rop s
T T - 1 1 - 4 7  How D iffere n t P la n t  N u trien ts  In 

flu en ce  P la n t  G row th 
V V -1 1 -4 7  A re Y o u  P a stu re  C o n scio u s?  
R -4 -4 8 — N eeds o f  th e  C o ra  Crop 
X -6 -4 8  A pp lying  F e r ti l is e r s  in  S o lu tio n  
A A -6 -4 8  T h e  C h em ical C o m p o sition  o f  A gri

c u ltu ra l P o ta sh  S a lts  
C 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  U se o f  S o il  S a m p lin g  T u b es  
T T - 1 2 - 4 8  S easo n -lo n g  P a stu re  fo r  New E n g

lan d
F - 2 - 4 9  F e r tilis in g  T o m a to es  fo r  E arlin ess 

and  Q u ality  
C C -8 -4 9  E ffic ien t V eg eta b le  P ro d u e tio n  C alls 

f o r  S o il  Im p ro rem e n t 
K K -1 0 -4 9  A n A p p ro red  S o y b ean  P ro gram  

f o r  N orth  C a ro lin a  
Q Q .1 1 -4 9  Som e F u n d am en ta ls  o f  S o il  B u ild - 

ing
H R -1 1 -4 9  A lfa lfa  as a M oney Crop in  the 

So u th
S S -1 2 -4 9  F e r tilis in g  V eg eta b le  Crops 
F - l - 5 0  A S im p lified  F ie ld  T e s t  fo r  D eter

m in in g  P o tass iu 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 ti l is e rs  and S o il 

A m end m ents in to  Irr ig a tio n  System s 
L - 3 - 5 0  F o o d  f o r  T h o u g h t A b o u t F o o d
0 - 4 - 5 0  B ir d s fo o t  T r e fo i l— A P ro m isin g  F o r 

age C rop  
S - 4 -5 0  Y e a r-ro u n d  G reen
V -5 -5 0  P o tass iu m  C u res C h erry  C u rl L e a f 
X -5 -5 0  F e r ti l is e r s  H elp M ake H um us 
Z -6 -5 0  P o ta sh  T issu e  T e st fo r  P ea ch  L eases

A A -8-50  A lfa lfa — Its  M ineral R equ irem ents 
and C h em ical C om p osition  

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 

H H -1 1 -5 0  T h e  M in o r E lem en t P ro b lem
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 tash  Needs 
K K -1 2 -S O  Surveying th e  R esu lts o f  a G reen 

P astu res P ro g ram  
L L -1 2 -5 0  H igher F e r ti l is e r  A p p lica tio n s R ec

om m ended in  W isco n sin  
N N -12-50  P len ty  o f  M oistu re, Not Enough 

S o il F e r tility  
A - l- 5 1  S o il-te stin g  R ed uces Guessw ork 
B - l - 5 1  A lfa lfa , Q ueen o f  F o rag e  Crops 
G -2 -5 1  G rassland  F arm in g  B rin gs New M an

agem ent P ro b lem s
1 -2 -5 1  S o il  T re a tm e n t Im p roves Soybeans 
J - 3 - 5 1  F e r tilis in g  th e  C o ra  C rop in  W is

con sin
K -3 -5 1  In crea sin g  C otton  Y ie ld s  in  N orth 

C aro lin a
M -3-51  A L o o k  a t A lfa lfa  P ro d u etio n  in 

th e  N ortheast 
N -4-51  N u tritio n a l P ro b lem s o f  P ean u ts  in 

S o u th eastern  A labam a 
0 - 4 - 5 1  M ore C o ra  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 Aero 
R -4 -5 1  F ie ld  O b servatio n s on  T a ll  Fescu e 
S -5 -5 1  T h e  D evelopm ent o f  th e  A m erican 

P o ta sh  In d u stry  
U -5 -5 1  L im e-ind u ced  C h lorosis on  W estern 

S o ils
VI’-6 -5 1  D oes P otash  F e r ti l is e r  R ed uce 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  C rou nd  and 

F o liag e
A A -8-51  T op d ressin g  Legum e M eadows in 

Iow a
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
D D -1 0 -5 1  F e r tilis e rs  fo r  V eg etab 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 tilisa tio n  
F F -1 0 -5 1  S o il- fe r t i li ty  Losses by E ro sio n  
G G -1 1 -5 1  F e r ti l is e r  R ecom m en dations Based 

on S o il T ests  
H H -1 1 -5 1  C o n cern in g  “ B io-d ynam le Form 

ing”  and “ O rg anic G ardening”  
H -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/ -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

THE AMERICAN POTASH INSTITUTE 
1102 16TH STREET, N. W. WASHINGTON 6, D. C.
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FREE LOAN OF EDUCATIONAL FILMS
The American Potash In stitu te  will be pleased to  loan to  educational 

organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers o f 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. reek)
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 (Silent, running time 40 min. on 400-ft. reels.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)

OTHER 16 MM. COLOR FILMS AVAILABLE ONLY FOR TERRITORIES INDICATED
South: Potash in Southern Agriculture (Sound, running time 20 min. on 800-ft. reel.) 
Midwest: New Soils From Old (Silent, 800-ft. edition running time 25 min.;

1200-ft. edition running time 45 min. on 400-ft. reels.)
West: Machine Placement of Fertilizers (Silent, running time 20 min. on 400-ft. 

reel.)
Ladino Clover Pastures (Silent, running time 25 min. on 400-ft. reels.) 
Potash From Soil to Plant (Silent, running time 20 min. on 400-ft. reel.) 
Potash Deficiency in Grapes and Prunes (Silent, running time 20 min. on 

400-ft. reel.)
Bringing Citrus Quality to Market (Silent, running time 25 min. on 800-ft. 

reel.)
Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Ub Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
In  the Clover

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
Request should be made well in advance and should include inform a

tion as to group before which the film is to  be shown, date o f exhibition 
(alternate dates i f  possible), and period of loan.

Request bookings from your nearest distributor
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S WMrmitdr%
Landlady— “Did you knock on that 

traveling man’s door and wake him up 
as I told you to do?”

New Maid (fresh from the country) 
— “Yes’m. But he didn’t wake up, so 
I finally had to go in and shake him.” 

Landlady— “Good heavens, don’t you 
know better than to ever go into a 
traveling salesman’s room?”

New Maid—“Yes’m. I do now!”
# # m

The naughty little boy was shut up 
in the clothes closet. After a long while, 
the stern but anxious mother opened the 
door and said, “You’re so quiet, Johnny. 
What are you doing?”

From the corner came the cold reply, 
“I thpit on your new hat and your dress 
and your thatin thlipperth, and now 
I’m waitin’ for more thpit!”

# # #

“Say, what’s that crawling on the 
wall?”

“Ladybug.”
“Gad! What eyesight!”

# # #

A negro spinster of uncertain years
decided at long last to join the Baptist
Church. As the deacons plunged her 
into the river the first time she gasped, 
“I believe.” The second time she chat
tered, “I believe.” A third time, gulp
ing for air, she spluttered, “I believe.” 
One of the elders interposed, “You be
lieve what, sister?” She eyed him sav
agely, “I believe you stinkers are trying 
to drown me.”

The beautiful girl and the honorable 
man, sole survivors of a wreck; he had 
saved her, managed to get on a desert 
island and there for three long years 
they lived in hope—she growing daily 
more beautiful, he daily- more honor
able. At last she could stand it no 
longer. “It looks like we are going to 
spend the rest of our lives here,” she 
said coyly one day. “Don’t you think 
we might—might be more friendly?” 
“All right,” he answered eagerly. “I’ve 
been longing to ask you if you’d care 
to play two-handed bridge with a set 
of cards I ’ve made out of palm leaves.”

#  *  *

A plumber, doing some work for a 
friend customer, grew expansive about 
his family. “My daughter’s a fine girl,” 
he said proudly. “She graduated from 
college last year and now she has a job 
at $35 a week. That’s a pretty good 
salary for an educated person.”

*  #  *

A tourist in the Ozarks called to the
old woman sitting on the porch, “How
far is it to the nearest town?”

“Pa figgers it’s about 10 miles thar 
and about 12 back,” she answered. 
“Which is on account of him walking 
straighter goin’ than cornin’.”

# * #

A Colorado judge advises husbands 
to turn nagging wives over their knees 
and spank them. Some husbands forget 
all about spanking when they get wives 
turned over their knees.
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TWO TYPES ARE OFFERED

FERTILIZER BORATE, 
HIGH GRADE

a  so d iu m  b o ra te  o re  
concentrate containing  
t h e  e q u i v a l e n t  o f  
1 2 0 %  Borax.

FERTILIZER 
BORATE

a  so d iu m  b o ra te  o re  
concentrate containing  
the equivalent of 9 3 %  
Borax.

Each m ay be obtained in both coarse and fine mesh sizes—coarse  
fo r broadcasting—fine for blending in m ixed  fertilizers.

Literature and Quo* 
tations on Request.
Write for Copy of 
Our New Borono* 
gram.

Econom ical sources of the element Boron so essential 
as a plant food for the successful growth and develop
ment of many vegetable, field, and fruit crops. Each 
year increased acreages of our cultivated lands show 
evidences of Boron deficiencies which must be cor* 
rected.

PACIFIC COAST BORAX CO.
Division of Borax Consolidated, limited

100 Park Ave.
New York 17, N. Y.

P.O. Box 229 
East Alton, Illinois

2295 Lumber St. 
Chicago 16, III.

A gricu ltural O ffices

510 W. 6th St. 
Los Angeles 14, Calif.

First National Bank Building 
Auburn, Alabama

MANUFACTURERS OF THE FAMOUS "20 MULE TEAM " P A C KA G E PRODUCTS



You will want this book

DIAGNOSTIC TECHNIQUES
For

Soils and Crops
Their Value and Use in Estimating the Fertility  
Status of Soils and Nutritional Requirements of Crops

HISTORICAL INTRODUCTION 
by

Firman E. Bear

Chemical Methods for Assessing Soil 
Fertility

by Michael Peech

Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement 

by Roger H. Bray
Operation of a State Soil-Testing Serv
ice Laboratory

by Ivan E. Miles and 
J . Fielding Reed

Operation of an Industrial Service 
Laboratory for Analyzing Soil and Plant 
Samples

by Jackson B. Hester

Plant-Tissue Tests as a Tool in Agro
nomic Research

by Bert A. Krantz, W. L. Nelson 
and Leland F. Burkhart

Plant Analysis—Methods and Interpre
tation of Results

by Albert Ulrich

Biological Methods of Determining Nu
trients in Soils

by Silvere C. Vandecaveye

Visual Symptoms of Malnutrition in 
Plants

by James E. McMurtrey, Jr.

Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 

Specially priced at $2.00 per copy

Copies can be obtained from:

AMERICAN POTASH INSTITUTE, Inc.
1102 Sixteenth St., N.W. Washington 6, D. C.



Nitrate tests can be made at the base of the leaf midrib without destroying the entire plant. 
This is an important consideration in making numerous tests on small experimental plots. 
The height of the plant at which nitrates are present as well as the intensity of the blue 

color gives an indication of the nitrate status of the plant.

.^^Illlllllllllllllllllllllllllllllllllllllllltlllltllllllllli’^̂ iiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.

Equipment used in a well-developed laboratory for soil analyses.



See why 
so many 
FARMERS 
prefer it!
Ask a V-C Agent to show you some V-C Fertilizer. Look at the 
rich color of this properly-cured, superior blend of better plant 
foods. Run your hands down into the smooth, mellow mixture and 
let it pour through your fingers. I t ’s mealy, loose and dry.

V-C Fertilizer is famous for its crop-producing power and its 
easy-drilling quality. I t  flows through fertilizer distributors smoothly 
and evenly with no caking, clogging or bridging.

The better plant foods in V-C Fertilizer are carefully selected 
and proportioned to become available according to the feeding 
schedule of the crop. T hat’s why a V-C crop gets off to an early
start of rapid growth and then stays on the job, green and
growing, vigorous and productive.

V-C Agronomists use Experiment Station and Extension Service 
recommendations and practical farm experience in determining 
the right V-C Fertilizer for each crop.

Every bag of V-C Fertilizer has behind it the research, skill, 
experience and resources of a national organization which has 
manufactured better fertilizers since 1895.

You will know why so many farmers prefer V-C Fertilizer when 
you see what a big difference this better fertilizer makes in crop 
yields and crop profits.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
MAIN OFFICE: 401 East Main Street, Richmond 8, Virginia 

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

'Iflahz t/fz 
Qood 

B ette /b
MANUFACTURED BY

VIRGINIA-CARO LINA  
CHEMICAL CORPORATION
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The Whole Truth—Not Selected Truth 
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.
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P u b l i s h e d  b y  t h e  A m e r ic a n  P o t a s h  I n s t i t u t e , I n c . ,  1102 S i x t e e n t h  
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V o l . X X X V I W ASHINGTON, D. C., MARCH 1952 No. 3

Iet9s Call It .  • •

Gullible’s Havels

AL L  ye who like myths and scandals should be advised that a 
modern replica of Captain Gulliver has been making regular 

voyages in his ancient barkentine during recent seasons, under the 
new name of Master Maligner Gullible. H e remains the same old 
satirical critic of yore, when the pot-hoisters and jesters of another 
Elizabethan era shook the rafters in merriment over the flunkies who 
worked for the strange and twisted governments of Brobdingnag, 
Glubdurdrib, Houyhnhmn, Laputa, and Lilliput.

Only this time Captain Gullible has 
not found it advisable to dwell so much 
upon the questionable antics and mis
demeanors of distant foreign govern
ments in quest of victims for a prodi
gious spree of the imagination. He 
simply moors his rickety craft in the 
Potomac estuary and aims his shafts of 
burning ridicule at the suburban bus
loads and car pools homeward bound 
after a welter of wasted hours and un
earned wages in the Federal triangle.

But from this point onward we will 
merely ignore the romances which

spring from the logbook of Captain 
Gullible, and set down a very plain 
and unadorned chapter of facts about 
Federal workers. Americans are usu
ally fair-minded and like to hear truth 
as well as fiction, so what follows is 
the best we can dig up from the annals 
of that public employment service that 
tries its best at all times to be “civil”— 
even when provoked by rumor mon
gers.

We are not here to sell you anything 
in the nature of a “bill of goods.” But 
we feel that the “bill of rights” is part

3
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of the inheritance of every loyal Ameri
can, even though he lives in the gold
fish bowl of civil service.

Let it be understood that you can’t 
take a certain moment of the day and 
announce that there are “just so many” 
numbers of workers employed by Uncle 
Sam. Human shiftings and changes 
take place constantly, so all we can do 
now is to settle on an agreed base of 
average Federal employment. For want 
of anything better, these figures to fol
low are the average roll call of govern
ment workers during the last quarter 
(October-December) of 1951.

Moreover, it’s no more use to compare 
the numbers under hire in this speci
fied period with the Republican or 
Democratic terms of McKinley or Wil
son than it would be to compare the 
inventions and gadgets and varieties of 
food we have enjoyed in those same 
respective eras, alongside the ones we 
are trying to be contented with now.

SO we find upon application to gov
ernment personnel offices that in 

the final quarter of last year Uncle 
Sam had 2,503,641 employees in the 
executive branch of service. Of these 
persons, 2,330,388 were working right 
inside the continental United States, 
leaving some 170,000 holding overseas 
jobs. Living and working within the 
Washington, D. C. zone there were 
then approximately 250,000 persons. 
Exactly 93 per cent of the hired crew 
working inside U.S.A. were strictly 
under the rules of the civil service. 
That left only about 7 per cent whose 
jobs were of an exempt or perhaps a 
political nature in relation to their ap
pointment.

Of the full roster of 2,330,388 who 
were working on the domestic scene, 
92 per cent were on the full-time pay
rolls, leaving nearly 190,000 engaged 
in part-time and intermittent work. As 
to sex, about 75 per cent were men and 
25 per cent women, or 1,749,660 and 
580,728 respectively. Much is said pro 
and con concerning veterans’ prefer

ence ratings as aids to getting and hold
ing Federal positions. At the time 
under consideration, 46 per cent of the 
employees held some form of military 
or armed forces preference—95 per cent 
of them men, 5 per cent women, and 
15 per cent disabled ex-service person
nel. This left 54 per cent who boasted 
no service ratings or failed to rely on 
it for employment standing.

How are the employees in civilian 
work divided broadly among the serv
ices? In the Department of Defense 
(Secretary of Defense, and the Depart
ments of the Army, Navy, and Air 
Force) there were 1,150,421 workers 
on the roster. This made up 49 per 
cent of total employment. Next came 
the Post Office services with 502,617 
persons, or 22 per cent, followed by 
Veterans Administration staff, 177,949, 
or 8 per cent; and lasdy, all other* ad
ministrative and executive departments 
and agencies employing 499,401 per
sons, for the final 21 per cent.

WH A T brought in the increased em
ployment of about 520,000 persons 

who were added in the fiscal year that 
ended last June 30? The military offices 
and the Selective Service hired an extra 
487,200 employees during the year. The 
new agencies having to do with defense 
production and various economic con
trols added 15,300 workers. Civilian 
defense and control of subversive activi
ties took on another 5,900 employees. 
Employment of women clerical work
ers showed the largest numerical gain 
through the 1950-51 fiscal year.

It stands on the record that Federal 
wage earners number at present several 
thousand more than the total employ
ment actively listed by 50 of the largest 
corporations in the nation. Opinions 
naturally differ widely among us as to 
the relative worth of some of the activi
ties taking up the time of our pay- 
rollers. Some form of activity that is 
meat to one man’s mind is rank poison 
in the sight of another—both of them 
equally entitled to protest, if they so
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desire. Back of it all, when it comes 
to programs and duties attached to 
them, Congress alone has the right to 
allocate the funds or to continue and 
expand one activity while reducing or 
eliminating others.

Yet the only honest way an outsider 
can look at it is to examine the jobs 
which employees are already assigned 
to perform through stated and formal 
laws and the appropriated moneys set 
forth in the budgets. Offhand, then,

we find that three-quarters of all our 
government job-holders are manning 
depots, arsenals, shipyards, and weapons 
laboratories; sorting and carrying the 
mails; caring for disabled veterans and 
handling veteran insurance programs.

This leaves about one-quarter of all 
our Federal workers engaged in any 
of the following more or less vital 
necessities in humdrum, everyday do
mestic economy: Printing our money, 
controlling narcotics and drugs, regu
lating immigration, collecting taxes and 
custom duties, conserving soils and con
ducting farm research, bringing elec
tricity to rural homes, administering 
the social security system, handling 
atomic energy for peace or war, fore
casting weather, protecting parks and 
forests and other natural land resources 
from exploitation, controlling airways, 
protecting food and drug standards, 
manning health centers and animal 
quarantine stations, maintaining rela
tions with foreign nations, operating 
defense and technical progress plans

with our foreign allies, developing flood 
control systems, and bringing justice 
to apprehend criminals, as well as con
ducting and deciding cases of public 
concern in the courts of law.

When it comes to a scanning of such 
a “half list” as the above, it is always 
noticeable that some of the items may 
have friends and some enemies—but, 
like a satisfying menu offered in a good 
restaurant, the service altogether must 
be broad and inclusive. That is, one 
man’s tax dollar is as good as another 
man’s as far as the routine duty of the 
public servant is concerned. Some law 
enacted sometime directed certain work 
to be done, and until that particular 
law is amended or wiped out, all the 
supervisors can hope to do is to main
tain as adequate a staff as possible to 
carry it out. The one who performs the 
task allotted to him may not himself 
agree that it is entirely worthy of the 
time and effort spent upon it—but “his 
not to reason why, his but to do or die” 
—as long as Congress stands pat.

IT  is often believed that a majority 
of Federal jobs are in the well- 

known District of Columbia—because 
so much news originates there, no 
doubt. As a matter of fact, California 
alone has as many government em
ployees as Washington, D. C., and there 
are more post office clerks and carriers 
at work locally in the nation than all 
the Washington executive offices em
ploy.

It has been declared without founda
tion that nothing ever is done officially 
to encourage government workers to 
find ways and means of saving tax
payers’ money in performance of vari
ous tasks. Almost all large departments 
maintain a regular incentive system of 
modest cash awards or class promo
tions to workers who come forth with 
workable and thrifty plans of doing 
various tasks. Last fiscal year’s records 
show that the government realized an 
estimated net saving of nearly $25 mil- 

( Turn to page 48)



Alabama's Experience 
With Alfalfa
^ O fa n  C^ooper 

Alabama Polytechnic Institute, Auburn, Alabama

BEFORE the Agricultural Experi
ment Station of the Alabama 

Polytechnic Institute discovered how 
to fertilize alfalfa in Alabama, this 
crop was grown successfully only on 
the lime soils of the Black Belt. Old- 
timers still recall stuffing “every barn 
and out-house on the place with high- 
quality alfalfa hay” some 30 years ago. 
That is, those who lived on the lime 
soils do.

Based on the results of experiments 
with alfalfa varieties and fertilizers 
which were begun in 1902, alfalfa was 
recommended only for the prairie soils 
of the Black Belt. Early researchers 
of the Experiment Station wondered 
why the other sections could not grow 
it. Today, however, alfalfa is much 
more common in these other sections of 
the State.

Although numerous attempts were 
made to produce alfalfa in other sec
tions of Alabama, none were success
ful until experiments were begun at the 
Tennessee Valley Substation in 1931. 
Results of these experiments showed 
the need of lime and phosphate. In 
the beginning, no evidence of the need 
for potash was noted, possibly because 
the experiments were located on soils 
relatively high in potash. Later, al
falfa yields were increased from lime, 
phosphate, and potash.

Results of an experiment begun on 
the Sand Mountain Substation in 1939 
revealed that alfalfa yields were in
creased and the life of the stand was 
prolonged on plots that received 200 
pounds of muriate of potash per acre 
before planting and annual rates of 
100 pounds thereafter. These results

indicated that perhaps potash defi
ciency might be one of the chief causes 
of alfalfa failure throughout the State.

Subsequently, a test was planted on 
Norfolk soil at the Main Station, Au
burn, in 1941. The plot received ade
quate lime and phosphate, and 50 
pounds of muriate of potash. An ex
cellent stand of alfalfa was obtained, 
but the crop lost its vigor, turned yel
low, and appeared to be failing follow
ing the first cutting. This is what had 
happened in previous tests. The plot 
was divided into sub-plots, certain of 
which received additional potash and 
borax. Alfalfa on the sub-plots get
ting. no additional potash and borax 
did not survive after the second cutting, 
whereas the alfalfa on the subplots 
that received additional potash and 
borax thrived throughout the year. 
This experiment, together with the 
one at the Sand Mountain Substation, 
gave a clue that perhaps additional 
potash and borax might be essential 
to the growth of alfalfa.

Potash— Definitely a M ajo r Factor

In 1942 more elaborate tests with 
potash and boron for alfalfa were begun 
at Auburn and other locations in Ala
bama. Results of these tests proved 
conclusively that potash rates, higher 
than are needed for most crops, are 
required to secure and maintain alfalfa 
yields on most soils of the State.

Results at Auburn showed that al
falfa quickly failed without potash, 
and that applications of potash may 
have to be quite high in order to main
tain the alfalfa. The effects of differ

6
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F ig . 1 .  A 3-year-o ld  stand  o f  a l fa lfa  on C h esterfield  sandy loam  so il a t th e  M ain E xp erim en t 
S ta tio n , A u b u rn , A labam a. T h e  p lo t to  th e  le f t  o f  th e  s tak e  receiv ed  2 0 0  lb s . o f  m u ria te  o f  potash  
p er acre  b e fo re  estab lish m en t and 2 0 0  lb s . an n u ally  th e re a fte r . O therw ise, b o th  p lo ts  w ere fe rtiliz e d  

a lik e . N ote th e grass in  th e  p lo t a t th e  rig h t th a t d id  n o t rece iv e  p o tash .

ent rates of potash on life of stand and 
yields of alfalfa where sufficient 
amounts of lime, phosphate, and borax 
were supplied in tests at the Main 
Station are shown in Table I.

Potash is especially important in 
maintaining yields and stands of al
falfa. Chemical analysis has shown 
that a yield of 4 tons of alfalfa hay per 
acre removes a minimum equivalent 
of about 250 pounds of muriate of pot
ash. Further losses of soil potassium 
may be expected from leaching.

Even our best potash-supplying soils

in the State are soon depleted by al
falfa unless liberal applications are 
added. As the soil potash supply de
creases, alfalfa yields decrease and 
finally the stand is lost. Furthermore, 
alfalfa that is not adequately supplied 
with potash is forced to draw upon 
the native soil potassium to the point 
that crops following it may show ex
treme potash deficiency. Recent stud
ies have shown that where annual ap
plications of 400 pounds of muriate of 
potash were made to alfalfa, cotton 
yields were higher with normal ferti

T a b l e  I

Soil type

Annual applications of muriate of 
potash in pounds per acre

0 100 200 400

Norfolk sandy loam'
Life of alfalfa stand, yrs............................... 1 3 3 4
Total yield alfalfa hay, tons........................ 1.5 9.7 12.7 16.6

Chesterfield sandy loam*
Life of alfalfa stand, yrs............................... 3 6 6 7
Total yield of alfalfa hay, tons................... 6 .8 18.8 23.9 26.0

* Native potassium supplying power of Chesterfield soil is approximately twice as great as Norfolk.



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

lization even after several years than 
with very high rates of potash follow
ing alfalfa that had received only 2 0 0  
pounds of muriate per acre.

F ertilizer Recommendations for 
Establishing A lfalfa

Fertilizer studies with alfalfa have 
not been conducted long enough in 
Alabama to permit definite general 
recommendations, but approximate 
rates which have given good results 
in experiments throughout Alabama 
are given here. Lime is applied sev
eral months ahead of seeding and is 
worked thoroughly into the seedbed. 
Fertilizers, including borax, are ap
plied shortly before or at the time of 
seeding. Fertilizers applied for es
tablishment, if used at the rates rec
ommended, should carry the alfalfa 
through the first year.

B lack  B elt A rea. At present, al
falfa is recommended only on the lime 
soils of this area that require no addi
tional lime. The following rates of 
fertilizers are recommended: 1 0 0

pounds of P 2O 5, 180 pounds of K 20 ,  
and 20 to 25 pounds of borax per acre.

G ulf Coast and L ow er Coastal 
Plain A reas. The per acre rates of 
lime and fertilizers recommended are 
as follows: 4 tons of lime, 100 pounds 
of P 20 5, 180 pounds of K 20 ,  20 to 
25 pounds of borax.

U pper Coastal Plain, Piedmont, 
Sand Mountain, and C oosa R iver  
Valley A reas. Lime and fertilizer 
rates per acre for these areas are: 2 
tons of lime, 100 pounds of P20 5, 180 
pounds of KoO, and 20 to 25 pounds 
of borax.

T ennessee Valley A rea. For the 
red soils 2  tons of lime, 10 0  pounds of 
P 2Os, 120 pounds of KoO, and 20 to 
25 pounds of borax per acre are rec
ommended. The grey soils should re
ceive 3 tons of lime, 100 pounds of 
P 20 5, 180 pounds of K aO, and 20 to 
25 pounds of borax per acre.

Fertilizer Recommendations for 
Maintaining Stands of Alfalfa

Field experiments with alfalfa have 
shown that annual applications of phos
phate, potash, and borax must be sup
plied if good stands and yields are to 

( Turn to page 42)

fSH.

F ig . 2 .  P o ta sh  m ade th e  d ifferen ce  in  h eig h t o f  a l fa lfa  on the s tak es. T h e  p lo t at th e  le f t  received  
1 0 0  lba. o f  m u ria te  o f  p otash  p e r acre , w hile th a t on the rig h t got th e 4 0 0 -1 h. ra te . T hU  a lfa lfa  

is in  th e  sam e field  as th at in  F ig . 1 , and b o th  p letu res w ere m ade on the sam e day.



The Relative Merits of 
Inorganic and Organic Sources 

Of Plant Nutrients*

3
Soils Departm ent, Rutgers University, New Brunswick, New Jersey

PRIOR to the introduction of min
eral fertilizer, a little more than 100 
years ago, manures and composts were 

practically the only outside sources of 
nutrients for crops. As the early re
ports on spectacular results with min
eral fertilizer became known, scientific 
agriculturists began to question the 
status of manure in crop production. 
Experimental studies had been inau
gurated to test the relative merits of 
the sources of nutrients from manure 
and mineral fertilizers. Most famous 
are the studies at Rothamsted and 
Woburn in" England; those of Wagner 
and Maercker in Germany; at Askov 
and Lingby in Denmark; at New Jer
sey, Ohio, Pennsylvania, and other* 
states in the United States, and in many 
other countries. These studies were 
inaugurated in the middle of the last 
century and lasted for decades (the 
Rothamsted work was started in 1843 
and others in the 80’s and 90’s of the 
19th century). They have contributed 
a wealth of information on many 
phases of barnyard manure in the sys
tem of soil conditions and plant growth. 
We have learned a great deal about 
the availability of the three fundamen
tal fertilizer elements, NPK; the ef
fects of the accessory elements present 
in manures on crop yields; the influence 
of manure on the physical properties 
of soils; and the mutual relations of the 
biological elements in the manure and 
soil. Still, the original question on the 
relative merits of the inorganic and 
organic sources of plant nutrients was

* Presented at the AAAS meetings, Section O. 
December 27, 1951, Philadelphia, Pa.

not answered to the satisfaction of all 
concerned.

While the investigations and con
troversies over the merits of the sources 
of nutrients were in progress, agricul
ture in the more advanced countries 
had turned to specialization and mech
anization. These factors have elimi
nated manure from a great many farms, 
and the problem of manure versus 
mineral fertilizers lost its edge. Farm
ers have discovered that supplement
ing manure with some mineral ferti
lizer works better than manure alone. 
In areas where manure had practically 
disappeared, farmers had to resort to 
the exclusive use of mineral fertilizers, 
and they were well satisfied that crop 
yields would continue their upward 
climb. Towards the 30’s of our cen
tury, the exponents of equal merit to 
both sources of nutrients had found 
full support in the Danish experiments, 
some in the Rothamsted experiments, 
and in those of other institutions in 
Europe and the United States. The 
evidence was pretty conclusive, and it 
seemed that there was no point in con
tinuing the discussions. As a matter 
o f ’ fact, 50% of the increase in the 
yield of most crops for the last 100 
years is attributed to the inauguration 
of artificial fertilizer in soil manage
ment practices.

In recent years this problem came 
into sharp focus once more. There ap
peared a boisterous group of organic 
farming faddists who have dug up 
data, out of context, from the same

9
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sources to prove fallacious claims on 
the superiority of manure over mineral 
fertilizer.

The facts are that manure and min
eral fertilizer cannot be fully com
pared as to their performance in sup
plying nutrients, especially N. In ma
nure, N availability varies, depending 
on the soil texture, aeration, moisture 
supply, the type and amount of bed
ding, and* methods of handling the 
manure.

With reference to the source of the 
manure, the higher its nitrogen con
tent, the higher the availability. Thus, 
sheep manure is generally given a 
48% availability, horse manure 29%, 
and cow manure 26%. Maercker in 
Germany, back in the 90’s, in an exten
sive study on the N availability of 
manure found it to vary from 60% to 
13.8%, depending on some of the fac
tors enumerated above. Paul Wagner, 
a contemporary of Maercker, consid
ered 25% availability as the average.
A somewhat higher availability was re
ported by Lipman and Blair at the 
New Jersey Station.

On the other hand, the availability 
of nitrates had been reported as 50- • 
60%. In the light of our present 
knowledge, inorganic sources of nitro
gen may be easily manipulated, by 
fractional application in solution, to 
reach an availability figure of 90% and 
more.

It is obvious that because of the dif
ferences in availability, the merits of 
mineral and organic (from manure) 
forms of N cannot be compared. At 
times organic N will prove better, at 
other times poorer.

A disturbing factor in the compara
tive evaluation of manure and mineral 
fertilizer is the residual effect of the 
manure nitrogen that does not become 
available the first year. In the northern 
parts of the humid temperate climate 
residual effects may show up 5 or even 
as much as 10 years after the manure 
had been applied. These effects are of 
less duration in the southern parts of

the temperate climate and still less in 
the subtropics and tropics.

As to the availability of PK, manure 
and mineral fertilizer are comparable. 
The practice of reinforcing manure 
with superphosphate stems from the 
somewhat dubious premise on the low 
Po05 content of manure and on the 
power of superphosphate to preserve 
some of the ammonia. Actually, a 10- 
ton application of manure (and that is 
not an excessive dose among those mar
ket gardeners who still have access to 
manure, or among dairy farmers) pro
vides 50 pounds of P20 5, available and 
not reversible. This latter quality can
not be claimed fully even for super
phosphate. In terms of P supplied by 
mineral fertilizer 10 tons of manure are 
equivalent to 500 pounds of 5-10-5, the 
all-purpose fertilizer grade used for 
field crops, pastures, and natural 
meadows.

It is thus becoming more and more 
obvious that the N from manure is the 
chief culprit in complicating the com
parison on the relative merits of the 
organic and mineral sources of plant 
nutrients.

It may not be out of place to point 
out that, on the basis of their behavior 
in the plant-soil system, the three major 
mineral fertilizer elements are differen
tiated into two categories. The PK, 
which represent the first category, enter 
into chemical reactions with the soil 
mass and form new compounds and 
adsorption complexes, frequently be
coming fixed in the soil. The N, which 
represents the second category, stays 
primarily in the soil solution, except 
for the small quantity of adsorbed 
N H 4, and is utilized by the plants pri
marily as nitrates. In other words, PK 
fertilize the soil and have to be released 
by the soil for plant use, whereas the 
N stays in solution and fertilizes the 
crop, not the soil. It is because of this 
differential behavior of PK and N that 
we must exercise great care with N 
treatments (any excess causes vegeta
tive soft growth) and not worry about
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excesses of P and K. salts. Here, the 
advocates of organic sources of nutri
ents may come in with the suggestion 
of using organic N  which reacts slower 
than inorganic N .1

On sandy soils, in regions of heavy 
rainfall, the use of organic N is ad
vocated because of its insolubility, thus 
obviating leaching effects. Actually, 
the insolubility is of short duration, 
since the organic N  is rapidly converted 
into inorganic forms. It is high time 
that the following fundamental truth 
should be realized by the victims of 
the unscrupulous propagandists of all 
kinds of organic concoctions and proc
esses of composting organic materials 
to the exclusion of mineral fertilizer: 
in nature, organic sources of nutrients 
added to the soil are readily converted 
to inorganic nutrients, whereas inor
ganic nutrients in the soil are used by 
the microbial flora and a share o f the 
mineral nutrients is converted fairly 
readily into organic nutrients.

Losses of mineral N are due to the 
unwarranted practices of applying large 
quantities of fertilizer at planting or 
seeding time. No germinating seeds 
or transplants need at that stage the 50, 
100, or more pounds of N and similar 
quantities of other water soluble salts. 
Any heavy rain may wash out the bulk 
of nutrients soon after they have been 
incorporated, especially from’ sandy 
soils.

It has been shown by Tiedjens that 
only small quantities of mineral nutri
ents are necessary at planting or seeding 
time. By now, many farmers use the 
method of applying nutrients in solu

1 It  will be recalled that as late as 1913 more 
than 40%  of the N in mixed fertilizers was derived 
from organic sources: guano, tankage, fish meal, 
dried blood, and similar products. Now this figure 
is about 5%- Two causes are responsible for the 
decline of the organic forms of N. First, most of 
the source material of organic N has been diverted 
into feed channels and the price has gone up. 
Pound for pound, organic N costs two to three and 
more times as much as inorganic. Second, it has 
been shown experimentally that mineral N is just 
as good and for some crops even better than 
organic N.

tion whenever the plants show need 
for these. Under such a system losses 
of nutrients are reduced to a minimum 
and there is no point in using organic 
nutrients which frequently lag behind 
in the rate of supplying these, causing 
a deficiency of one or more elements.

When dry fertilizer salts are used the 
problem of losses of nutrients may be 
solved by the method of fractional ap
plication. For soils that have to be 
kept at a low pH or for sandy soils, 
banding of fertilizer (as low as 75-100 
pounds per acre) is an effective ex
pedient against the risk of losing nu
trients by leaching. Soils in good physi
cal condition will do better for most 
crops with 150-200 pounds of fertilizer 
and other soil amendments plowed 
under. The rest of the nutrients may 
be supplied by sidedressing whenever 
the plants show need for these.

In short, the evidence seems to be 
clear that from the point of view of N 
supply there is no justification for 
using organic nutrients whenever min
eral sources are available. There are. 
however, other factors, mentioned 
earlier in the discussion, to be evalu
ated in comparing the relative merits 
of organic and inorganic nutrients, and 
these bear repetition.

Progressive farmers and scientifically 
trained agriculturists know that ma
nures and other types of organic matei 
rials, such as peats, composts, artificial 
manure, sewage sludge, and green 
manures (for all of these organic 
sources, the barnyard manure is the 
standard of comparison) contribute 
something more, besides nutrients, to 
the system of soil and plant growth 
relationships. These accessory effects 
of organic sources of nutrients are by 
and large associated with the over-all 
problem of soil organic matter, one of 
the most befogged issues among agri
culturists, including many of the so- 
called soil specialists. A multitude of 
sins has been covered up with the or
ganic matter alibi in solving soil pro
ductivity problems.
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To extricate oneself from the ava
lanche of theoretical possibilities and 
scholastic diatribe on soil organic mat
ter is a task of no small magnitude. 
It is not easy to follow a straight path 
in the labyrinth of highways and by
ways of the so-called studies on soil 
organic matter. A partial solution to 
this difficulty presents itself by analyz
ing the fairly well-known functions and 
factors associated with organic matter in 
soil productivity and comparing these 
with those of mineral salts. Generally, 
the following beneficial functions and 
factors are credited to manures and 
other types of organic materials used 
in standard soil management opera
tions:

1. Supply of Principal Fertilizer 
Elements N P K :— As pointed out ear
lier, organic and inorganic sources of 
PK are comparable in their availabil
ity to crops. The practice of reinforc
ing manure with acid phosphate is not 
fully justified from the point of view 
of supplementing P to the manure. A 
300-bushel crop of potatoes requires 
35 pounds P2Os and a 15-ton crop of 
sugar beets 45 pounds P20 5. A 10- 
ton application of manure supplies at 
least 50 pounds of available P20 5. The 
preservation of the ammonia and the 
supply of sulfates as gypsum are more 
valid reasons for the practice of rein
forcing manure with superphosphate.

The chief difficulty in comparing the 
organic and inorganic sources of nu
trients lies not in the P, but in the N. 
A comparison of the merits of the two 
sources of N  clearly shows, as pointed 
out earlier, the superiority of mineral 
N. It lends itself to more rigid con
trols of supply in the complex system 
of soil productivity. Many failures 
of manure have been traced by the 
writer to the short supply of available 
N. Maercker’s studies on N avail
ability have shown that negative avail
ability may be as low as -13.8% . 
These results are significant, but they 
are not generally recognized. It 
should be emphasized that it is im
perative to add mineral N to certain

types of manures, such as fresh ma
nure, especially from animals kept on 
short N rations, or manure rich in 
bedding of a low N  content, straw, 
sawdust, wood shavings, or similar ma
terials. For the comfort or discomfort 
of the organic farming exponents, one 
should state that mineral N compounds 
are just as much nature’s products as 
animal manures are.2

In this connection one should re
member that manures harbor all kinds 
of pathogens—bacteria, actinomycetes, 
fungi, and protozoa—harmful to hu
mans and domestic animals. These 
pathogens are dangerous while the 
manure is being handled; in the soil 
they are killed off by the antibiotics 
produced there. This may be one rea
son why the use of night soil has not 
prevented the Chinese from building 
up a 500-million population.

2. Supply of Accessory Elements, 
M icro Elements, and Hormones:— 
As a rule, practically all fertilizer 
grades carry the accessory elements, 
such as Ca, Mg, and S, in much larger 
quantities than manure, composts, or 
any other type of organic material may 
supply. Besides, any good farmer 
knows the value of dolomitic lime
stone which incidentally carries besides 
the principal elements, Ca and Mg, a 
number of micro elements. It has 
been reported in literature that addi
tions of high-grade dolomitic limestone 
do not cause immobilization of B.

It may not be out of place to dispel 
the claim for micro element supply by 
manure or composts. If anything, this 
may be more true for a green manure 
crop which extracts from the soil, the 
depository of practically all the ele
ments in nature, not only the more 
frequently mentioned B, Zn, Cu, Mo, 
Co, but all the others. But, need we 
remind an informed agriculturist that 
the stage at which green manure is 
plowed under, rather than any one 
specific attribute—micro elements or

2 There is frequently a difference in the odor of 
the two sources of N.

( Turn to page 44)



F ig . 1 . W itii very l it t le  lod gin g , 1 3 0  bu shels o f  o ats p e r acre  w ere p rod uced  h ere  w ith 5 0 0  lb s . o f 
0 - 2 0 -2 0  p lus 1 0 0  lb s . o f  am m onium  n itra te . O m ittin g  th e  n itro g en  ( 5 0 0  lb s . o f  0 - 2 0 - 2 0  o n ly )  
the yie ld  was 5 9 .2  bushels p e r a c re , and  w ith no tre a tm e n t th e  yield  was 4 7  b u sh els. (F a r m  o f

E lm er H a ck b e rt, R io , W isco n s in .)

The Magic of Nitrogen
Clhap man

Soils D epartm ent, University o f W isconsin, Madison, Wisconsin

11TITROGEN factories, some of 
i ll  which were built during World 
War II for the production of gun
powder, are now working overtime to 
produce potential food for man and 
beast. Also, new and expanded fac
tories with a total capacity of about 
900,000 tons of fixed nitrogen have 
been authorized. This, added to our 
present annual output of about 1 % mil
lion tons of nitrogen will make possible 
a tremendous increase in potential crop 
production in this country in the years 
to come.

It is my belief that one of the great
est opportunities for increased produc
tion of food and fiber lies in the in
creased use of nitrogen fertilizers.

Nitrogen for more grass! Nitrogen 
for more grain! Nitrogen for more 
corn! Nitrogen for more cotton! But

in the same breath I also say—let’s 
build our long-time crop production 
program on a solid foundation. Let’s 
use liberal applications of lime, phos
phate, and potash in a program of 
good crop management—with longer 
rotations that include more soil-improv
ing legumes.

Feeding nitrogen fertilizer to the soil 
to make better feed crops for livestock 
is a significant new development on 
Wisconsin farms. To have recom
mended it 25 years ago would have 
been considered heresy by our agricul
tural professors of that era. In fact, 
this reluctant attitude was found in 
most states of the Midwest up to very 
recent years. We were completely 
committed to the idea that growing 
legumes was the one and only way of

13
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maintaining adequate supplies of nitro
gen in our soils.

The approach to this ultimate goal of 
adequate nitrogen for all crops on our 
dairy farms centered around the appli
cation of lime, phosphate—and in more 
recent years— potash fertilizers. Cer
tainly, that was and still is a most com
mendable objective, and I subscribe to 
it 100 per cent. In fact, the major em
phasis in my extension program of soil 
and crop improvement over a period of 
30 years has been centered around this 
approach; namely, the liberal applica
tion of lime and fertilizers and the 
growing of abundant crops of protein- 
rich legumes for feed and for soil 
nitrogen.

But there are millions of acres in 
Wisconsin still producing only half a 
crop. That is because they are shy of 
nitrogen and organic matter.

This shortage has come from a mis
taken notion that we could maintain 
nitrogen and organic matter by grow
ing legumes alone. In Wisconsin this 
practice has been given a good tryout 
the last 18 years. Farmers have ap
plied more than 24 million tons of lime 
and 4 million tons of fertilizer. For

16 years our farmers have harvested 
an average of better than a million 
acres of alfalfa; in fact, Wisconsin 
farmers harvested 2,182,000 acres of 
this protein-rich forage crop in 1951. 
Clover has also become more abundant 
and dependable, because of widespread 
soil treatments.

But we haven’t raised the organic 
matter and nitrogen levels in Wiscon
sin by that program.

I still believe fully in lime, phos
phate, and potash. I’m not talking any 
less about this approach to a long-time 
program of soil building and crop im
provement. But I am talking more 
about making every acre produce as 
large a crop as it can within the limits 
of economy. And that means extra 
nitrogen.

Nitrogen for Grain
One great opportunity for profitable 

use of nitrogen is on small grain—par
ticularly oats. The danger of lodging 
and smothering seedings of clover and 
alfalfa had always been my chief argu
ment against nitrogen fertilizer on 
grain. Now there is less danger of 
lodging with the stiff-strawed oats;

F ig . 2 .  O n th e  fa rm  o f  R oy S ch lo o g h , M asom anie, W isconsin , » 3 0 0  w orth  o f  am m onium  n itra te  
in creased  h is  co rn  yield  by 3 5  bu shels p e r a c re  and  put an  e a tra  5 4 ,1 6 5  w orth o f  corn  In h is silos 
and  c r ib s . H e ap p lied  th is  e x tra  n itro g en  a t th e  ra te  o f  a b o u t 1 1 0  lb s. p er a cre . All 7 0  acres ol
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such as Clinton, Bonda, Andrew, and 
Shelby. They will stand up on most 
soils, even when yields go up to 75 and 
90 bushels.

Another reason we can use nitrogen 
on a considerable acreage of grain is 
that the millions of tons of lime and 
hundreds of thousands of tons of phos
phate and potash fertilizer poured on 
farms the last 10 years give clover and 
alfalfa seedings a more vigorous start. 
Once well established, they are better 
able to compete with the heavier straw 
resulting from nitrogen fertilizer.

For grain on low-fertility soils, where 
the straw is likely to be short, I suggest 
a fertilizer mixture containing nitro
gen. Or, a nitrogen fertilizer may be 
applied as a topdressing after the basic 
treatments with phosphorus and potash 
have been made.

Where soils are only moderately 
short on nitrogen, such mixtures as 
5-20-20, 4-16-16, or 3-12-12 are sug
gested at 300 to 500 pounds per acre. 
Where straw is apt to be very short, 
supplement the basic application of 
0-20-10, 0-20-20, or 0-10-30 with 75 to 
100 pounds of ammonium nitrate, 100 
to 150 pounds ammonium sulfate or

cyanamid, or 150 to 200 pounds nitrate 
of soda. High-nitrogen mixtures such 
as 10-10-10 at rates up to 400 to 500 
pounds per acre can also be used.

Will Boost Corn Yields

Lack of nitrogen was the botdeneck 
that held down yields on tens of thou
sands of corn acres in 1951.

In recent years nitrogen fertilizer, ap
plied as a sidedressing to the corn crop 
at the time of the second or third culti
vation, has produced some spectacular 
increases in yields. Thousands of 
farmers in the Midwest are now fol
lowing this practice of sidedressing 
their corn early in the growing season.

I predict that the sidedressing of 
corn with nitrogen fertilizer will do 
more toward increasing yields of this 
crop than any practice that has ever 
been followed or recommended. More 
and more farmers all over the Midwest 
are following this practice. On fields 
that will make, let’s say, 50 or 60 
bushels of corn per acre and where in 
previous years such fields have been 
limed and commercial fertilizer has 
been applied at the time of seeding 
down, the application of 125 to 150 lbs.

F ig . 3 .  T h e  a p p lica tio n  o f  1 5 0  lb s. o f  am m onium  n itra te  as a sid edressing in  early  Ju ly  boosted  
yields fro m  3 1 .6  to  6 5  bu shels p er a cre , and b e tte r  feed ing  q u a lity , to o . P ro te in  con ten t is fro m  
1 to  3 %  h igh er w here ex tra  n itro g en  is ap p lied . {F a rm  o f  V ern on  P ed erso n , D eF o rest, W isco n s in .)
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A. O n th e  M ilto n  B e e rk irch e r  fa rm , five m iles west o f  D od geville, W isconsin , a Ju n e  grass 
p a stu re  was d iv ided  in to  eq u al halves and sep arated  w ith an e le c tr ic  fe n c e . T h e  west h a lf  was 
to p d ressed  on A p ril 6  w ith am m onium  n itra te  a t th e  ra te  o f  2 0 0  lb s . p e r a cre . On Mzy 1 4 ,  M r. 
B e e rk irc h e r  tu rn ed  e ig h t o f  h is  H olste in  cow s in to  th e  fe r tilis e d  h a lf .  T h ese  sam e e ig h t cow s were 
su b seq u en tly  ro ta te d  b a ck  and  fo rth  fro m  fertiliz ed  to  u n fertiliz ed  over a p eriod  o f  5 0  days, with 
th e  fo llo w in g  r e s u lts :

Fertilized  Unfertilized
N um ber o f  p a stu re  days ( 8  c o w s ) ...............................................................................  3 1  1 9

P o u n d s o f  m ilk  p rod u ced  ..............................................................................................  1 1 ,3 1 9  7 ,2 3 0
V alu e  o f  M ilk  @  8 3 .8 9  p e r cw t............................................................................... 8 4 4 0 .3 1  8 2 8 1 .2 5
D ifferen ce  in  fa v o r  o f  fe rtiliz e d  p a s tu re ............................................................................................................  8 1 5 9 .0 6
C ost o f  fe r t i l is e r  ..............................................................................................................................................................  8 1 9 .4 0
N et g a i n ........................................................................................................................... -........................................................  8 1 4 0 .6 6

T h e  use o f  a b a la n ced  fe r t i liz e r  such  as 1 0 -1 0 * 1 0  is  now b ein g  recom m ended to avoid draining 
th ese p astu res o f  th e ir  scan t reserv es o f  p h o sp h ate  and p o tash .

per acre of ammonium nitrate or its 
equivalent in other forms of nitrogen 
fertilizer such as ammonium sulphate 
or cyanamid may result in increases of 
20 and even 40 bushels per acre.

Topdress Permanent Pastures
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. 
There are thousands of acres of pasture 
land in Wisconsin where the applica
tion of 10-10-10 at .rates up to 500 lbs. 
per acre will be found highly profit
able. The results of 213 acre scale 10- 
10-10 pasture plots carried out in 1951 
indicate that this is true. The average 
acre yield calculated as dry matter for 
all of the 10-10-10 plots harvested was 
6,156 lbs. The unfertilized yielded

2,751 lbs. This gain of 3,405 lbs. extra 
forage was equivalent to a 16% or 
18% dairy feed which at a conserva
tive figure of $50 per ton would 
amount to $85.13. The cost of 500 lbs. 
of 10-10-10 last spring was $18. Thus 
there was an average net profit of 
$67.13 over and above the cost of the 
fertilizer for all of the plots where 
yield data were taken.

On the horizon of potential future 
crop production there looms a great op
portunity for increasing yields. The 
magic word is “nitrogen.” Nitrogen 
for more grass, nitrogen for more 
grain, nitrogen for more corn! But 
let’s also put our long-time crop pro
gram on a solid foundation. Make 
liberal applications of lime, phosphate, 
and potash in longer rotations with 
more legumes.



F ig . 1 .  New H am pshire so ils  resp ond  to  lim e  and fe r t iliz e rs . On le f t ,  no fe r t i l iz e r ;  on r ig h t, lim e, 
phosphorus and p o ta sh , ap p lied  to  c lo v e r and tim o th y  seed ing. Agawam so il, C larem on t, New

H am p shire.

Inventorying Soil Improveoieot
3 o rd  S . P ,rince

Agronomy Department, University of New Hampshire, Durham, New Hampshire

TH E increased activity in rapid soil 
testing may make it possible to eval

uate, with some degree of accuracy, the 
progress being made in soil improve
ment.

Such an inventory may be more valu
able in the case of lime than of the 
primary fertilizer nutrients, since ap
plications of lime appear to be more 
lasting than of superphosphate and 
potash. Perhaps it would be more ac
curate to say that it is easier to find it 
or the effects of it a few years after it 
is applied.

The application of lime is known to 
be a more or less permanent form of 
soil improvement. Lime is applied, for 
example, to a field. A similar portion 
is not limed. Twenty or more years

later, the effects of this application can 
be determined by a pH test, the test 
showing less acidity and perhaps a 
higher level of available calcium than 
its unlimed counterpart.

We have records in New Hampshire 
of such a situation on land limed in 
1925, a part of the field being unlimed 
at that time and, in fact, has not yet been 
limed. In 1947, this field was seeded to 
red clover, and careful yield records 
were taken in 1948 and 1949, two cut
tings in 1948, one in 1949. A midsum
mer drought in 1949 prevented a second 
harvest during that year. For the 17 
years prior to 1948, the land had been 
fertilized uniformly, although prior to 
that time the land had been in a fertility 
experiment. The various plot treat

17
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ments were equally distributed over the 
limed and unlimed portions of the field 
so that the fertilizer variables applied 
during the years 1925 to 1931 were 
equal so far as this lime test was con
cerned.

The data in Table I leave no room for 
doubt as to the lasting qualities of a 
lime application. The seeding was 
made 22 years after the lime was ap
plied and the harvests were secured 
23 and 24 years after its application.

T a b l e  I

Total yield
Treatment red clover hay

1948 and 1949

4 Tons lime, 1925............ 5.40 Tons/A.
2 Tons lime, 1925............ 4 .85 Tons/A.
No lime, 1925................... 2.20 Tons/A.

The pH value of the plots in 1947 
which had received four tons of lime in 
1925 ranged from 5.1 to 5.43. For the 
plots which had been limed at the 
2-ton rate, the pH values varied from 
4.71 to 5.08, whereas the readings for 
the unlimed plots ran from pH 4.43 to

4.60. These tests were made in April 
1947.

It isn't surprising that a soil with a 
pH of 4.5 won’t grow red clover, and 
that was the case on the unlimed area. 
What did surprise us tremendously was 
that we grew good red clover .on the 
plots which had been limed at the 2-ton 
rate more than 20 years before, even 
though the pH value was just around
5.0. Whether a field has been limed 
within the past 10 or 20 years may be 
of more importance than the actual pH 
reading.

The yields reported for the 2- and 
4-ton applications were not maximum 
yields. Lime at the rate of 114 tons 
per acre was applied as a cross treat
ment during the process of land prepa
ration and was superimposed on some 
of the plots which had originally re
ceived 2 and 4 tons. The yield for this 
newly limed series averaged 5.62 tons 
for the three cuttings as compared with 
5.40 and 4.85 tons for the 4- and 2-ton 
applications, respectively.

These facts are presented here merely 
to indicate that liming is a method of 
soil improvement that is lasting. They 
are not intended as arguments against 
liming freely and pushing the pH up



toward but not necessarily beyond the 
neutral point of pH 7.0.

With all the lime that has been used 
in New Hampshire during the past 10 
or 12 years then, it is interesting to 
speculate upon just what changes have 
occurred with respect to the pH value 
of our soils. In 1937, we summarized 
the results of 1,000 soil tests which had 
been made in the State during the 
preceding 12 months. These sample 
tests were chosen at random from all 
the counties of New Hampshire.

In 1947, due to the activities of the 
Production and Marketing Administra
tion in promoting the Agricultural Con
servation Program, 870 samples of soil 
were taken in Hillsborough County, 
New Hampshire. These samples were 
taken carefully by community commit
teemen who had been trained for this 
purpose. After they were collected at 
the county office, the samples were 
then brought to the State Laboratory 
at the University for analysis.

A summary of the pH values of the 
soils from Hillsborough County as 
made in 1947 is given in Table II, in 
comparison with the tests which had 
been summarized in 1937. It will be 
noted that the pH readings run con

March 1952

siderably higher in the 1947 samples. 
In point of fact, almost 60 per cent of 
the 1947 samples tested above pH 5.5 
whereas only 41.5 per cent of the 1937 
tests were at pH 5.5 or higher.
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T a b l e  I I

pH Range
Per cent of samples

1937 1947

6 . 0 + ......................... 13.7 21.4
5 .5—6 .0 ..................... 27.8 38.1
5 .0 -5 .5 ..................... 46.8 36.8
5 . 0 - ......................... 11.7 3 .7

This recent change in the pH value 
of our soils is further borne out by 557 
tests which were made for Merrimack 
County farmers in 1949. In summariz
ing these tests, we discovered that about 
25 per cent of the soils were at or above 
pH 6.0, while 68 per cent were above 
pH 5.5. These percentages compare 
with 21.4 and 59.5 per cent, respec
tively, for the Hillsborough samples 
taken two years previously.

It isn’t surprising, of course, that the

Fig . 3 . L ad ino-tim othy w ith sam e lim e and sup erp hosp hate as in F ig . 2  but with lOO pounds K .O  
p er acre . W orth ington  so il, C o leb ro o k , New H am pshire.
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F ig . 4 .  T im o th y  and red and a lsik e  r lo v e r  were seeded on th is  p lo t w ithout lim in g .

pH values of our soils in New Hamp
shire have changed in recent years. 
During the five years preceding the 
operations of the Agricultural Conserva
tion Program, farmers in the State pur
chased only a little over 3,000 tons of 
lime each year. During the first five 
years of the ACP, lime use data jumped 
to slightly more than 20,000 tons per 
year. For the years 1937 to 1949, in
clusive, more than 275,000 tons of lime 
were used on the soils of the State. 
This explains why the pH values are 
changing for the better, since this 
amount of lime doesn’t fall far short 
of a ton of lime per acre of crop land, 
even though it wasn’t distributed that 
way, of course.

As was noted at the outset, it is more 
difficult in our area to record improve
ment for applications of either phos
phorus or potassium than for lime. The 
soils of New Hampshire have a high 
fixing-power for both these elements, 
and although they do vary some in 
respect to the rapidity of fixation, this 
process occurs fairly or very rapidly in 
all of them. Phosphorus is changed in 
the fixation process to iron or aluminum 
phosphates or to other similar com

pounds, in which cases it is less readily 
available to plants than it is in super
phosphate. Furthermore, in this State, 
it does not show up readily in the rapid 
soil tests in the changed form.

Similar phenomena occur with pot
ash as well. The rapidity of fixation 
of potassium varies more, perhaps, than 
with phosphorus, and depends on the 
type of clay minerals present. Potash 
fixation occurs more rapidly, it is be
lieved, on the schist than on the granitic 
soils in this area.

Table III tends to bear out the fore
going statements with respect to phos
phorus. Even though large quantities 
of superphosphate have been distributed 
to New Hampshire farmers during the 
past 15 years in which the Agricultural 
Conservation Program has been in oper
ation, the changes in the test for phos
phorus as noted in the Hillsborough and 
Merrimack County soil tests are not 
nearly so great as recorded in the pH 
values.

The tests do show a slightly higher 
available phosphorus level, however, 
there being 13.5 and 14.7 per cent of 
the samples above a reading of medium 
in the Hillsborough and Merrimack
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F ig . 5 .  Tw o to n s o f  lim e were applied  to  th is  p lo t, b u t it  had  th e sam e fe r t iliz e r  as in  F ig . 4 .

tests, respectively, as compared with 
only 6.5 per cent in the 1937 samples. 
There is, of course, a corresponding re
duction in the percentage of samples 
testing at low or poorer in the two 
county tables.

T a b l e  I I I  

P h o s p h o r u s

Hills ^Merri-
mackborough

1937 County County
Tests 1947 1949

% Tests Tests
% %

High and very high .6 2.0 3.2
Medium and medi

um high............... 5 .9 11.5 11.5
Low.......................... 35.4 15.4 12.9
Very low and lower* 58.1 71.2 72.4

* These notations are given as stated by Dr. 
M. F. Morgan, Bui. 392, Conn., New Haven Expt. 
Station, upon whose methods these tests were based.

It is doubtful if the soil-phosphorus 
relationships are well understood by 
farmers in this region. Plants use less 
of the element phosphorus than of cal
cium and potassium, for example. Fur
thermore, because of the rapidity of 
the fixation process, this element is

quickly tied up in the soil, becoming 
relatively less available to plants. Even 
so, it becomes a reserve of phosphorus 
for crops to use in the future, since it 
is not lost from the soil in the leaching 
process.

Because of these factors, more phos
phorus than is needed by the imme
diate crop will always have to be ap
plied, to insure a readily available 
supply. It is doubtful in New Hamp
shire, if more than 20 per cent of an 
application of phosphorus is recovered 
by the crop to which it is applied and 
this is no doubt an outside figure for 
most applications and crops in this area.

Keeping applied phosphates avail
able in the soil is one of the problems 
encountered in Northeastern farming. 
As the pH level of the soils increase, 
the problem may diminish somewhat. 
The use of superphosphate in stables, 
incorporating the phosphorus with man
ure, is another method of attaining this 
end. Band placement for rowed crops 
offers still a further means of limiting 
the amount of soil with which the 
fertilizer comes in contact, and as a 
result less of the phosphate is immedi
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F ig . 6 . W in te r w heat respond s to  p h o sp h o ru s. No p hosp horus le ft ,  8 0  pounds P:Or. on righ t.
Agawam so il, C larem on t, New H am pshire.

ately fixed. Any and all of these prac
tices should be followed religiously by 
farmers to get as much use of applied 
phosphates as possible.

The data for potash in Table IV 
are somewhat more encouraging, even 
though they leave much to be desired. 
A study of this table shows that 10.4 
per cent of the 1937 samples tested at 
medium or higher, and this percentage 
compares with 12.4 and 42.1 per cent 
for Hillsborough and Merrimack Coun
ties, respectively.

T a b l e  IV 
P o t a s h

1937
Tests

%

Hills
borough
County

1947
Tests

%

Merri
mack

County
1949
Tests

%

High and very high. 6 .6 2.4 23.7
Medium and medi

um high............... 3 .8 10.0 18.4
Low........................... 6 .0 6 .7 7 .9
Very low and lower. 83.6 77.8 60.0

This wide divergence in the data 
for the Hillsborough and Merrimack

County tests may be explained in part s 
by the differences in methods of sam- 1 
pling. In Hillsborough County, the I 
farms were taken at random from J 
among those who were cooperating in j 
the Agricultural Conservation Program, J 
the sampling was done by Community ] 
Committeemen, and all the fields of.J 
the farms chosen were sampled whether j 
they had been limed or fertilized or J  
not. In Merrimack County, a campaign | 
was staged to get farmers to have their j 
soils tested, and as a rule, it is the better I 
farmers, or farmers who on the average I 
would use more fertilizer, who cooper-1 
ate in such an effort.

With this in mind, it can readily be 1 
understood why more than 40 per cent | 
of the Merrimack County samples tested J 
above the “medium” reading for potash, S 
whereas only 12.4 per cent of the Hills- J  
borough samples tested as high as that. 1

The data show, also, that it is easier ? 
to find available potash than phosphorus i  
in the soil by testing after it is applied. | 
This means, obviously, that potash does t 
hold its availability longer in the soil \ 
than phosphorus. At least, this is true % 
in these New England soils.

Another point that could have some 
( Turn to page 39)



Master Cotton Farmer 
Shelby Connty, Alabama

E f  E i l l  W u U

Sylacauga, Alabama

H r p w O  things I always figure neces-
Jl sary to make a good yield of 

cotton—first, you have to have a good 
stand on the ground, and then you 
have to put down plenty of fertilizer to 
make it fruit up heavy.”

The speaker was Defford Morris, 
champion cotton grower of the 
Harpersville Community in Shelby 
County, Alabama. His words of 
advice paid off, because in the 1951 
crop year his 75-acre block of cotton 
produced 120 bales. Parts of the field 
grew more than two bales per acre, 
and County Agent A. A. Lauderdale 
estimates that at least 30 more bales 
were lost due to extremely dry weather 
in August and September.

Defford is one of the younger 
farmers of Shelby County. Up until 
three years ago he was operating the 
local garage in Harpersville. His 
neighbors will tell you that he was the 
best mechanic for miles around, and 
these same neighbors now look to him 
for advice in growing cotton.

You need only to drive through this 
community to know that it is predomi- 
nandy a cotton community. The 
Wyatts, Bakers, Kidds, and “Big Mac” 
McCall all grow large acreages of cot
ton with yields averaging three-fourths 
to one bale per acre. Most of these 
good cotton farmers try to get their 
crops in by April 20. They use ample 
fertilizer, plant delinted and treated 
seed, and do not hesitate to poison 
when necessary. But the man who is 
the “professor” is Defford Morris. He 
estimates that more than 1,000 farmers 
from Shelby and adjoining counties 
inspected his fields last season.

F ig .' 1 . D efford M o rris. S h elb y  County M aster 
C otton  F a rm e r.

What is the secret of producing a 
bale and a half per acre on an entire 
crop? We believe Defford Morris has 
found part of the answer to this ques
tion in his planting operations, but to 
get the entire story of this record 
yield, we must go back to the fall of 
1950, when he gathered 76 bales from 
56 acres. Cotton growers will remem
ber 1950 as a severe boll-weevil year. 
“I had to fight the weevils every week, 
and we poisoned with 3-5-40 right 
on up to picking time,” says Mr. 
Morris, who poisoned 16 times to pro
duce this bale and a half to the acre 
crop.
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Fig- 2 .  M r. M o rris  exp la in s  to  a group o f  n e ig h b o rin g  fa rm ers  how he m ade th is  fine rro p . Cotton 
had receiv ed  first p ick in g  when th is  p ic tu re  was m ade.

After picking, he cut the stalks and 
planted vetch in the middles around 
the first of November. The winter 
of 1950 was quite severe and most 
cover crops were killed by the 6° 
weather on Thanksgiving day. This 
land was turned on December 15, 
disced twice, and harrowed down 
perfectly sm ooth before planting. 
“Slick” or acid-delinted seed were 
planted on April 15. These seed were 
hill-dropped in a peculiar manner. 
Defford had reasoned out that to pro
duce big yields, there must be plenty of 
stalks on the ground, and he had pre
viously tried thick spacing in the drill 
with fair results. Using his natural 
ability as a mechanic, he took a four- 
hole soybean planter plate and reamed 
out the openings from the under side. 
The result gave an inverted funnel 
effect and allowed some 6 to 8 seed to 
fall to the hill. “I didn’t put a hoe 
in the crop except to get out the grass 
after the first plowing,” he says, “and 
I believe every seed came up to a 
perfect stand.”

The hills were spaced 24 inches apart 
in 40-inch rows, giving a planting 
population of from 40,000 to 53,000 
per acre.

It goes without saying that reports 
got around fast to the farmers in the 
Harpersville Community about this 
field of cotton. Most of us were skepti
cal as to whether the cotton would 
make, planted this thick. The hills 
presented a bushy appearance, with the 
fruiting limbs spread out toward the 
middles and with very few squares 
in the center of the individual hills. 
To quote a visiting farmer who had 
come from Sand Mountain to see this 
fine crop: “It was the prettiest field 
of cotton I ever saw. It looked like 
Mr. Morris had set a flower pot of 
cotton plants every two feet in the 
rows. The color was dark green and 
showed it had plenty of plant food.” 

This Sand Mountain farmer was 
right, because Defford had used 500 
pounds of 4-10-7 under each of the 75 
acres. His neighbors liked to kid him 
by telling that he sidedressed every 
time he plowed the crop, but there 
were only two sidedressings. The first 
was put down when the cotton was 
30 days old and consisted of 200 
pounds of 4-10-7 and 100 pounds of 
ammonium nitrate (33%  nitrogen). 
The second application of fertilizer 

( Turn to page 47)



Pastures Pay Profits 
In Louisiana

8 u  ^dred ..Jdurst

Farm Credit Administration of New Orleans, New Orleans, Louisiana

TH E increasingly important role of 
pastures in Southern agriculture 

has been impressively demonstrated by 
the Louisiana experiment stations which 
are located on different soil types. Pro
ductive pastures have been established 
and high net returns obtained on 
lands unsuited for cultivated crops. A 
brief summary of the work done by 
the various stations throughout the 
State will indicate the possibilities of 
pastures as a means of increasing the 
production of meat and milk for con
sumers and increased cash income for 
farmers.

The Southeast Louisiana Livestock 
and Dairy Experiment Station near 
Franklinton is located on hilly, cut
over, sandy land that cost $6 per acre.

Part of this land was limed, fertilized, 
and seeded to winter-grazing crops, 
including oats alone, oats and southern 
winter peas, oats and crimson clover, 
and rye grass and crimson clover. 
Dairy cows were grazed from Decem
ber 16 to May 18, or a period of 136 
days. This grazing produced 3,550 
pounds of milk per acre. The milk 
was sold for $6.54 per hundred pounds 
and brought $155 per acre above all 
feed costs. It brought $107.50 per 
acre net above all feed costs and all 
pasture costs except depreciation on 
machinery.

The dairy herd was shifted to per
manent pasture of Dallis grass, white 
Dutch clover, and common lespedeza 
on May 19 and grazed until Novem

F ig . 1 . Lush grow th o f  D allis  grass and L o u isian a  w hite D utch clov er at the  Red R iv er Valley
S ta tio n  n ear Sh rev ep o rt.
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ber 30, 1949, a period of 196 days. 
These cows produced 3,331 pounds of 
milk per acre during this period. The 
milk was sold for $5.67 per hundred 
pounds and brought $122.86 per acre 
above all feed costs.

Cows grazed on sweet Sudan from 
July 21 to September 7, a period of 
46 days, produced 1,407 pounds of 
milk per acre worth $56.34 per acre 
above feed costs.

Land for winter-grazing crops was 
fertilized with 500 pounds of 6-8-8 per 
acre before seeding and topdressed with 
40 pounds of nitrogen per acre on 
January 23 and March 1.

Oats were seeded at the rate of 3^4 
bushels per acre; southern winter peas, 
35 pounds per acre; rye grass, 30 
pounds per acre; crimson clover, 25 
pounds per acre. Oats, peas, and rye 
grass were planted September 29-30 
and crimson clover was overseeded on 
oats and rye grass on October 25 after 
danger of the hot sun killing the 
young seedlings was passed.

Land established in permanent pas
ture was thoroughly prepared. Two 
and one-half to three tons of dolomitic 
limestone, 500 pounds of 20% super
phosphate, 100 pounds of 50% potash, 
and 100 pounds of ammonium nitrate 
were broadcast and disked in. The 
pasture was then seeded to 20 pounds 
Dallis grass and 12 pounds common 
lespedeza per acre in March. White 
clover was seeded on the grass sod in 
October at the rate of eight pounds 
per acre.

This station has found Alyce clover 
to be the best hay crop for this sandy 
land section. It has produced 2 to 2/z 
tons of leafy, high-quality hay per 
acre. The clover was seeded about the 
middle of June after oats were com
bined. It was fertilized with 350 
pounds of 3-12-12 per acre and the 
seed sowed broadcast. The clover 
makes a quick, rapid growth and is 
free of weeds.

The station at Calhoun, which is 
also located on hilly, sandy land has 
demonstrated the possibilities of re

seeding crimson clover as a winter- 
grazing crop. A steep, sandy hill 
which was seeded to crimson clover, 
limed, and fertilized with 300 pounds 
of 3-12-12 per acre and grazed for a 
period of seven weeks in February, 
March, and April produced 388 pounds 
of beef per acre.

Alfalfa also has given excellent re
sults at Calhoun, where it has been 
planted on well-drained, Orangeburg 
soil, limed and fertilized. Alfalfa has 
given good grazing in the fall, winter, 
and spring and a hay crop in the 
summer.

At the North Louisiana Hill Farm 
Station near Homer, remarkable re
sults have been obtained from crimson 
clover alone and oats alone, oats and 
southern winter peas, and oats and 
crimson clover. These crops produced 
heavy grazing throughout the winter 
and early spring and after the cattle 
were removed to permanent pastures 
in April produced a good crop of hay 
which was harvested about the middle 
of May.

On May 10 Brown Swiss and Red 
Sindhi Brahman crossbred calves were 
still grazing lush crimson clover. The 
clover carried three calves per acre. 
They had no other feed but they had 
made rapid growth and were in ex
cellent condition. The crimson clover 
was overseeded to common lespedeza 
in early March. The lespedeza pro
vided plenty of grazing for the calves 
throughout the summer and early fall 
months. The crimson clover had one 
ton of lime and 400 pounds of 3-12-12 
per acre applied and disked into the 
soil before seeding in October.

Winter-grazing crops had one ton 
of lime, 34 pounds of nitrogen, 100 
pounds of superphosphate, and 60 
pounds of potash per acre applied be
fore seeding. The permanent pastures 
were sodded to Bermuda grass, Dallis 
grass, crimson clover, white clover, 
hop clover, and lespedeza. They were 
fertilized with 400 pounds of 3-12-12 
per acre.

(Turn to page 42)
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Above z L ast y ear’s cro p  s till going to  m arket.

Delow: T ills  y ear’s crop  going in to  the ground .



A bove: C u ttin g  asp aragu s, a crop  o f  early  harvest.

Below: S p rin g  p low ing w ith snow in  th e b ack g ro u n d .





■p ■ " I * A n  experimental placement machine, recently developed 
•T I I I l / B I  jointly by agricultural engineers of the TJ. S. Department 
T j i  ■ of Agriculture and the North Carolina Agricultural Experi-
A i t i l jK U I B I l l  ment Station, is being used to gather fertilizer placement 
information for guidance of farmers in the Southeastern States. This versatile 
machine accurately places one, two, or three bands of fertilizer on one or both 
sides of a seed row at various distances, such as 3, 9, and 15 inches, and at depths 
ranging from 3 to 5 inches. It also will place fertilizer directly with the seed 
during planting, and it will mix fertilizer in a 6-inch wide, 3-inch deep soil zone 
down the row. The machine has been successfully used in tests with small grains, 
corn, cotton, and tobacco. It will be used in further experiments with vegetables, 
soybeans, and peanuts.

This is an age of mechanization, and this is another example of the use of 
mechanization to speed up research and provide scientists with results upon which 
to make recommendations. During the past 20 years more than 40 experimental 
fertilizer placement machines, each one of distinctive design, have been developed. 
They have been used by the engineers in cooperation with soil and plant scien
tists in nearly 800 fertilizer placement experiments conducted with 41 crops in 
more than half of the States.

The tremendous increase in food and fiber production in the United States 
that these machines have helped to achieve is indicated in 20 per cent and higher 
yields obtained experimentally with corn, cotton, potatoes, and tobacco gained by 
precise placement rather than broadcasting of fertilizer. In 12 typical experi
ments with different vegetable crops in western Washington, localized side place
ment of fertilizer, as compared with broadcast applications, increased yields an 
average of 47 per cent. These machines not only have given scientists the means 
by which they can determine how best to use fertilizers with different crops, but 
they also have led to the development of superior designs for commercial fertilizer 
application equipment now serving the American farmer.

IN general, soil tests help to estimate the supply status, tissue tests help to 
indicate the first limiting nutritional factor, and deficiency symptoms in

dicate extreme and damaging shortages in the plant. These are all practical 
diagnostic aids that no fertilizer research person or extension fruit, vegetable, 
or crops specialist, or properly trained person interested in better fertilization 
can afford to omit. Our agricultural colleges could render a valuable service 
by training students in these diagnostic procedures.” . . . Dr. George D. Scarseth, 
Director of Research, American Farm Research Foundation.
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I I f l T l p r p c c n r V  Farmers often relime before more lime is needed, belidves
C. M. Linsley, Professor of Soils, Illinois College of Agri- 

LilllillU culture. Perhaps a man applies four tons of limestone
to the acre but his legume seeding doesn’t catch, and so 

he figures the soil is still acid and applies four tons more. But a soil test of this 
land may show a lack of phosphorus and potash. It is too low in these plant 
foods to grow good crops of legumes. That, and not lack of lime, is the reason 
for the poor stands.

Linsley points out that the $12 to $14 an acre spent for more limestone would 
buy a lot of phosphorus and potash and would go a long way toward better 
stands of legumes. “Test, don’t guess. It pays off,” he says.

This is good advice and, with the increasing number of soil-testing laboratories 
throughout all sections of the country, farmers should pay heed to it. In these 
days of high farm costs, it becomes doubly important that every expenditure be 
put to the most efficient use.

Pnvnr ^ur cover illustration this month is from California and
shows leaves and fruit of the French prune. A normal leaf 

Picture appears on the left of the lower row of leaves, and the others
depict symptoms of potash deficiency. These symptoms 

occurred on prune trees in the Santa Clara and Sacramento Valleys of California. 
Leaf symptoms may appear when the level of potassium in the leaves in July is 
1.0% or less. The leaves shown are severely affected and actually had a content 
of only 0.27% potassium. The leaves of healthy prune trees have 1.5% or more 
potassium when sampled in July.

The fruit in the lower row is from a tree severely affected by potash deficiency. 
It is reduced in size and shows a premature reddening. The larger fruit in the 
upper row is from an adjacent tree treated with potash. The leaves of this tree 
had increased their level of potassium to 1.57%. The photographs were made in 
early August.

Prunes have been grown in California for many years. In 1950 there were 
110,479 acres in this fruit, and the production was 149,000 tons of dried prunes. 
Since 1945 there has been a reduction of 29,500 acres in prune acreage in the State. 
However, 1951 production seems to show that tonnage is holding up very well, 
as the crop figure is 180,000 tons of dried prunes for this year. The crop is valued 
at $29,880,000.

One of the earliest known cases of potash deficiency in California was identified 
on prune trees in the Sacramento Valley. This was a subject for study by agri
cultural research workers in the early 20’s. In the early 30’s the symptoms were 
noted and confirmed in the Santa Clara Valley, although probably existent long 
before this. Prune growers have long been troubled by a condition which they 
called “sunburn” and “die-back,” and in most cases this undoubtedly was potash
deficiency. •

The prune has a high requirement for potash compared to many other tree 
crops. Under conditions of a heavy fruit set and a low supply of potash, entire 
trees may die in one season. This has been a common occurrence in the Sacra
mento Valley. On the other hand, in the Santa Clara Valley where fruit set is 
much less, a deficiency of potassium causes a stunted tree condition. Leaf scorch 
and twig die-back occur each year, but the tree may linger for years in this un
productive condition.
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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 Truck

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

Av. Aug. 1909- 
July 1 9 1 4 ... 12 .4 10 .0 69 .7 8 7 .8 64 .2 8 8 .4 11.87 22 .55

1926.................... 12 .5 17.9 131.4 117.4 7 4 .5 121.7 13.24 22 .04
1927.................... 2 0 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34.83
1928.................... 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 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10 .5 3 8 .0 5 4 .2 3 1 .9 38 .2 6 .2 0 10.33
1 9 3 3 . . . .........  . 10.2 13 .0 82 .4 6 9 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934.................... 12.4 21 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 13.20 3 3 .0 0
1935................... 11.1 18 .4 59 .3 70 .3 6 5 .5 8 3 .2 7 .5 2 30 .5 4
1936.................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11.20 33 .3 6
1937.................... 8 .4 2 0 .4 5 2 .9 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 56 .2 6 .7 8 21 .79
1 9 3 9 ....  ......... 9 .1 15.4 69 .7 7 3 .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 2 6 .4 8 0 .8 92 .2 76 .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................... 32 .6 38 .2 124.0 218 .0 156.0 191.0 16.70 72 .00
1947.................... 31 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17 .60 85.90
1948................... 3 0 .4 4 8 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 28 .6 4 5 .9 128.0 214 .0 124 .0 188.0 16 .50 43 .40
1950................... 40 .1 51 .6 91 .6 173.0 153.0 200 .0 16.70 86 .50
1951 

M arch........... 42 .73 2 6 .6 107.0 207 .0 160.0 212 .0 18.35 103.00
April.............. 43 .17 2 5 .3 112.0 203 .0 162.0 214 .0 18.35 103.00
M ay .............. 42 .45 3 9 .8 109.0 209 .0 164.0 211 .0 18.15 101.00
Ju n e............... 42 .02 4 9 .0 108.0 210 .0 162.0 208 .0 16.85 95 .60
Ju ly ................ 39.11 4 9 .5 118.0 219 .0 163.0 205 .0 15.45 7 8 .00
August.......... 34 .60 4 7 .7 117.0 • 273 .0 165.0 205 .0 15.65 69 .10
September. . 33 .73 52 .4 123.0 287.0 165.0 207 .0 16.55 66 .10
October......... 36.21 5 7 .7 139.0 2 71 .0 164.0 210 .0 17.15 69 .90
November... 41 .00 5 0 .0 174.0 2 80 .0 162.0 219 .0 18.35 72 .70
D ecem ber.. . 4 0 .34 5 1 .0 193.0 305 .0 169.0 222 .0 19.65 71 .50

1952 
Janu ary . . . . 3 8 .70 46 .2 207 .0 347 .0 168.0 220 .0 20 .75 70 .10
February. .  . 3 7 .2 5 3 3 .8 205 .0 357 .0 166.0 218 .0 20 .65 6 7 .10

1926.................... 101
index

179
Numbers

189
(Aug. 1909—July 

134 116
1914 =  

138
100)

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................... 323 516 131 197 238 226 141 384 185
1951 

M arch........... 345 266 154 236 249 240 155 457 265
April.............. 348 253 161 231 252 242 155 457 225
M ay ............... 342 398 156 238 255 239 153 448 239
Ju n e.............. 339 490 155 239 252 235 142 424 189
Ju ly ............... 315 495 169 249 254 232 130 346 204
August.......... 279 477 168 311 257 232 132 306 181
September. . 272 524 176 327 257 234 139 293 161
October........ 292 577 188 309 255 238 144 310 171
N ovem ber.. 331 500 250 319 252 248 155 322 249
D ecem ber... 325 510 277 347 263 251 166 317 331

1952 
Jan u ary .. . . 312 462 297 395 262 249 175 311 337
February.. . . 300 338 294 407 259 247 174 298 217
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Wholesale Prices of Ammoniates

1910-14 ......................... *2
1920................................ 3
192 7 ................................ 3
192 8 ................................ 2
192 9 ................................ 2
1930 ................................ 2
193 1 ................................ 2
193 2 ................................ 1
1 9 3 3 .; ........   1
193 4 ................................ 1
193 5 ...........•..................  1
1930................................ 1
193 7 ................................ 1
193 8 ...............................  1
193 9 ................................ 1
194 0 ...............................  1
194 1 ................................ 1
194 2 ................................ 1
194 3 ................................ 1
194 4 ................................ 1
194 5 ...............................  1
1940................................ 1
1947 ................................ 2
194 8 ................................ 2
194 9 ...............................  3
1950 ...............................  3
1951

M arch. . : ................  3
April.......................... 3
M a y ..........................  3
Ju n e ..........................  3
Ju ly ...........................  3
August...................... 3
Septem ber............... 3
October....................  3
November...............  3
December................ 3

1952
Jan u ary .................... 3
February.................  3

1920...............................
192 7 ...............................
192 8 ...............................
192 9 ...............................
193 0 ...............................
193 1 ................................
193 2 ...............................
193 3 ...............................
193 4 ...............................
193 5 ........................ ..
1930................................
193 7 ................................
193 8 ...................... ..
193 9 ................................
194 0 ...............................
194 1 ................................
1 9 4 2 . . . . . .....................
194 3 ................................
194 4 ...............................
194 5 ................................
1940...............................
194 7 ...............................
194 8 ...............................
194 9 ...............................
195 0 ...............................
1951

M arch.......................
A p r il........................
M ay ..........................
Ju n e ..........................
Ju ly ...........................
August.....................
Septem ber...............
October....................
November...............
December................

1952
January .....................
February.................

Nitrate 
of soda 
bulk per 
unit N 

08 
00 
01 
07 
57 
47 
34 
87 
52
52 
47
53 
83 
09 
09 
09 
09
74
75 
75 
75 
97 
50 
86 
15 
00

Sulphate 
of ammonia 

bulk per 
unit N 
S2.85 
2.41 
2.26 
2.30
2.04 
1.81 
1.46
1.04

12
20

1.15
1.23
1.32
1.38
1.35
1.30
1.41
1.41
1.42
1.42
1.42 
1.44 
1.60 
2.03 
2.29 
1.95

Cottonseed 
meal 

S. E . Mills 
per unit N

S3.50 
4.40
5.07 
7.06 
5.04 
4.78
3.10 
2.18 
2.95 
4.46 
4.59 
4.17 
4.91 
3.69 
4.02 
4.64 
5.50
6.11 
6.30
7.08 
7.81

11.04
12.72
12.94
10.11
11.01

Fish scrap, 
dried 

11- 12%  
ammonia, 
15% bone 

phosphate, 
f.o.b. factory 

bulk per unit N 
$3.53
4.95 
5.87 
6.63 
5.00
4.96 
3.95 
2.18 
2.86  
3.15 
3.10 
3.42 
4.66
3.76 
4.41 
4.36 
5.32
5.77
5.77
5.77
5.77 
7.38

10.66
10.59
13.18
11.70

.13 1.88 13.56 11.41

.13 1.88 13.61 11.50

.13 1.88 13.84 10.41

.13 1.88 13.5# 9.98

.13 2.03 12.37 10.06

.13 2.07 11.94 10.41

.13 2.07 11.50 10.78

.13 2.07 12.85 11.28

.34 2.07 13.93 11.28

.34 2.07 14.27 11.28

.34 2.07 14.27 11.28

.34 2.07 14.27 11.28
Index Numbers (1910-14 =  100)

113 84 126 140
112 79 145 166
100 81 202 188
96 72 161 142
92 64 137 141
88 51 89 112
71 36 62 62
59 39 84 81
59 42 127 89
57 40 131 88
59 43 119 .  »7
61 46 140 132
63 48 105 106
63 47 115 125
63 48 133 124
63 49 157 151
65 49 175 163
65 50 180 163
65 50 219 163
65 50 223 163
74 51 315 209
93 56 363 302

107 71 370 300
117 80 289 373
112 68 315 331

117 66 388 323
117 66 389 326
117 66 395 295
117 66 387 283
117 71 353 285
117 73 341 295
117 73 329 305
117 73 365 320
125 73 398 320
125 73 408 320

122 73 408 320
125 73 408 320

Tankage 
11%.  

ammonia, 
15% bone 

phosphate, 
f.o.b. Chi
cago, bulk, 
per unit N

S3
4
4
4
4

37 
36 
32 
92 
61 

3.79 
2.11 
1.21 
2.06
2.67 
3.06 
3.58
4.04 
3.15 
3.87 
3.33 
3.76
5.04
4.86
4.86
4.86 
6.60

12.63
10.84
10.73
10.21

11.53
11.17
10.09
8.87
8.68 
8.66 
9.26

10.56
10.39 
10.08
1 0 .3 9  
11.61

129
128
146
137
112
63
36
97
79
91

106
120
93

115
99

112
150
144
144
144
196
374
322
318
303
342
331
299
263
258
257
275
313
308
299
308
344

High grade 
ground 
blood, 

16-17% 
ammonia, 
Chicago, 

bulk, 
per unit N

53.52
4.90
5.70 
6.00  
5.72 
4.58
2.46
1.36
2.46 
3.27
3.65
4.25 
4.80 
3.53
3.90 
3.39 
4.43 
6.76 
6.62
6.71 
0.71 
9.33

10.46
9.85

10.62
9.36

11.53 
11.35
10.25 
8.50 
8.56
8.66
9.26 

10.32
10.25 
10.02

12.16
11.08

139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265 
297 
280 
302
266
328
322
291
241
243
246
263
293
291
285
345
315
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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 e.i.f. At c.i.f. At c.Lf. At
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf 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 .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
1936.................... .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 .7 0 .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 .0 0 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 2 4 .7 0  * .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 .4 7 .371 .716 14.33 .195
1951

M arch........... .810 3 .9 8 5 .4 7 .420 .796 16 .00 .210
April.............. .810 3 .9 8 5 .47 .420 .796 16.00 .210
M ay ............... , r .810 3 .9 8 5 .4 7 .420 .796 16.00 .210
Ju n e ............... .810, 3 .9 8 5 .4 7 .355 .708 13.44 .176
Ju ly ................ .810 3 .9 8 5 .4 7 .389 .768 14.72 .193
August.......... .810 3 .9 8 5 .4 7 .389 .768 14.72 .193
Septem ber.. .810 3 .9 8 5 .4 7 .386 .768 14.72 .193
October......... .820 3 .9 8 5 .4 7 .386 .768 14.72 .193
November. . .820 3 .9 8 5 .4 7 .386 .768 14.72 .193
December . .. .820 3 .9 8 5 .4 7 .420 .827 16.00 .210

1952 
Ja n u a ry .. .  . .820 3 .9 8 5 .4 7 .420 .827 16.00 .210
February. . .820 3 .9 8 5 .4 7 .420 .827 16.00 .210

1926.................... 112
Index

88
Numbers

114
(1910-14 =  

83
100)

90 98 82
1927.................... 100 86 113 90 97 106 89
1928.................... 108 86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93
1930................... 101 88 113 95 102 111 94
1931.................... 90 88 113 95 102 111 94
1932.................... 85 88 113 95 101 111 94
1933.................... 81 86 113 93 91 104 91
1934................... 91 87 110 68 79 93 74
1935.................... 92 91 117 58 72 89 68
1936.................... 89 51 113 65 74 95 77
1937.................... 95 51 113 71 79 102 85
1938.................... 92 51 113' 73 81 104 87
1939.................... 89 53 113 73 79 101 87
1940.................... 96 53 113 72 77 102 87
1941................... 102 54 110 73 82 106 87
1942................... 112 59 129 73 85 106 84
1943.................... 117 55 121 73 82 105 83
1944................... 120 58 125 73 82 105 83
1945.................... 121 61 128 73 82 105 83
1946................... 125 67 133 71 81 102 82
1947.................... 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 

M arch........... 15i 110 112 75 84 66 85
April.............. 151 110 112 75 84 66 85
M ay.............. 151 110 112 75 84 66 85
Ju n e .............. 151 110 112 65 74 56 80
Ju ly ................ 151 110 112 70 81 61 82
August.......... 151 110 112 70 81 61 82
September. . 151 110 112 70 81 61 82
October......... 153 110 112 70 81 . 61 82
N ovem ber.. 153 110 112 70 81 61 82
Decem ber... 153 110 112 75 87 66 85

1952
January 153 110 112 75 87 66 85
F eb ru ary .. . 153 110 112 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 

for com- prices
Farm modities of all com- Fertilizer Chemical Organic Superphos-

prices* bought* moditiest m aterial! ammonia tea ammonia tes phate Potash**
192 6   146 150 146 119 94 135 112 86
192 7   141 148 139 116 89 150 100 94
1 9 2 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
1932   65 102 95 71 46 48 85 99
193 3   70 104 96 70 45 71 81 95
1934   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
1939   95 121 112 79 51 119 89 77
1940 . . . . . . . .  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
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
194 9    249 240 226 137 99 319 144 70
1950   256 246 236 132 89 314 142 72
1951

March  311 272 269 142 91 357 151 78
April  309 273 268 141 91 353 151 78
M ay  305 272 266 139 91 334 151 78
Ju ne  301 272 265 134 91 311 151 69
Ju ly   294 271 261 135 93 297 151 74
A ugu st.... 292 271 258 135 94 294 151 74
September. 291 271 258 135 94 300 151 73
October_____ 296 272 259 140 94 335 153 73
November. 301 274 259 143 98 343 153 73
December.. 305 273 258 144 98 342 153 78

1952
Jan u ary ... 300 275 258 144 98 347 153 <8
February.. 289 276 255 146 98 365 133 78

• 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 ru ck  crops index adjusted to the 1924 level of the all-commodity 
index.

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

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

1 B e g in n in g  J u ly  1040, baled  liny p rices  red u ced  by $4.75 a  ton  to  be co m p arab le  
to  lo o se  h a y  p rice s  p rev io u sly  quoted.

* A ll p o ta sh  s a lts  now  quoted  F .O .B . m ines on lyi 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 e ig h te d  n vern ^ e o f p rice s  n ctu n lly  pit Id fo r p otash  I® lo w er tnnn th e  
a n n u a l a v e r a g e  b ecau se  s in ce  1020 o v e r  00%  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 p eriod . T h e m axim u m  d iscou n t Is now  
1 0 % . 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 KtO th u s  
m o re  n e a rly  a p p ro x im a te s  th e  a n n u al a v e ra g e  th an  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  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 conom 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 prov id e a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  
fro m  these sou rces on th e  p a rtic u la r  su b je c ts  nam £d*

F ertilizers

"Fertilize for 100 Bushels (Corn),” Agr, 
Ext. Serv., Univ. of Del., Newark, Del., Ext. 
Fldr. No. 27, Feb. 1952.

"Analyses of Official Samples of Fertilizer 
Collected During the Fall o f 1951,” Kans. 
State Board of Agr., Control Div., Topeka, 
Kans.

",Analyses o f Official Fertilizer Samples, 
Semi-Annual Report, fanuary-June, 1951,” 
Agr. Exp. Sta., Univ. o f Ky., Lexington, Ky., 
Reg. Bui. 93, Aug. 1951.

"1952 Crop and Fertilizer Recommenda
tions for Mississippi,” Agr. Exp. Sta., Miss. 
State College, State College, Miss., Cir. 162, 
Nov. 1951.

"Fertilizer Experiments with Oats and 
Spring Wheat in Nebraska 1951," Dept, of 
Agron., Univ. of Neb., Lincoln, Neb., Out- 
state Testing Cir. 19, Dec. 1951, G. W. Low- 
rey, R. A. Olson, and A. F. Dreier.

"North Carolina Fertilizer and Fertilizer 
Materials Tonnage Report for the Fiscal Year 
1951-1952 through December,” N. C. Dept, of 
Agr., Raleigh, N. C., Jan. 31, 1952.

"Commercial Feeds, Commercial Fertilizers, 
Economic Poisons, Livestock Medicines,” State 
Laboratories Commission, Bismarck, N. D., 
Bui. No. 94, July 1951.

"Fertilizing Sugar Beets,” Agr. Exp. Sta., 
Univ. of Wyo., Laramie, Wyo., Bui. 309, Dec. 
1951, W. JL Quayle, L. H. Paules, and T. J. 
Dunnewald.

Soils

"Soil Organic Matter,” Agr. Exp. Sta., 
Univ. o f Ariz., Tucson, Ariz., Bui. 240, Nov. 
1951, W. H. Fuller.

"Our Soil—A Basic Natural Resource," Agr. 
Exp. Sta., Univ. of Conn., New Haven, Conn., 
Spec. Bui. Soils 1/500, Jan. 30, 1952, C. L. W. 
Swanson.

"Sweet Potato Hotbeds for Louisiana,” Agr. 
Exp. Sta., La. State Univ., Baton Rouge, La., 
Bui. 453, May 1951, W. D. Poole.

"Preparation of Sweet Potato Seedbeds,” 
Ext. Serv., Univ. of Md., College Park, Md., 
Fact Sheet 7, Feb. 1951, W. F. Jeffers and 
L. E. Scott.

"Irrigation for Truck Crops,” Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Cir. 163, Nov. 1951, J. A. Campbell.

"Strip Mined Lands of the Western Interior 
Coal Province,” Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Res. Bui. 475, May 1951, N. 
F. Rogers.

",Irrigated Farm Development in Buffalo 
Rapids and Kinsey, Montana," Agr. Exp. Sta., 
Mont. State College, Bozeman, Mont., Cir. 
195, Oct. 1951, C. E. Stewart and D. C. 
Myrick•

"Coiftrol and Use o f Resources in the De
velopment o f Irrigated Farms, Buffalo Rapids 
and Kinsey, Montana,” Agr. Exp. Sta.. Mont. 
State College, Bozeman, Mont., Bui. 476, Oct. 
1951, C. E. Stewart and D. C. Myrick•

"More Lime on Your Land,” Ext. Serv., 
Cornell Univ., Ithaca, N. Y., Bui. 822, Aug. 
1951.

"Development of Irrigated Farms on the 
Mirage Flats Project,” Agr. Exp. Sta., S. D. 
State College, Brookings, S. D., But. 410, 
June 1951.

"Report of the Chief o f the Soil Conserva
tion Service 1951,” USDA, Wash., D. C.

"Raindrops and Erosion,” USDA, Wash.,
D. C., Cir. No. 895, Sept. 1951, H. H. Ben
nett, F. G. Bell, and B. D. Robinson.

"Reconnaissance Soil Survey of Liberia,” 
Office of Foreign Agr. Relations, USDA,
Wash., D. C„ Agr. Info. Bui. No. 66, June
1951, W. E. Reed.

"Conservation and Use o f Agricultural Land 
Resources,” Pro. and Mktg- Admin., USDA, 
Wash., D. C., Jan. 1952.

Crops
"Slash and Loblolly Pine Plantations in 

Alabama’s Piedmont Region,” Agr. Exp. Sta., 
Ala. Poly. Inst., Auburn, Ala., Cir. No. 99, 
March 1951, J. F. Goggans.

"Suggestions for Planting Slash and Lob
lolly Pine in Alabama’s Piedmont,” Agr. Exp. 
Sta., Ala. Poly. Inst., Auburn, Ala., Leaf. No. 
29, Feb. 1951, J. F. Goggons.

"Desert Agriculture,” Ext. Serv., Univ. of 
Calif., Berkeley, Calif., Cir. 176, June 1951, 
N. L. McFarlane and G. L. Winright.

"Horticultural Experiment Station Report 
lor 1949 and 1950,” Hort. Exp. Sta., Vine
land Station, Ontario, Canada.

37
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"Apple Harvesting and Storage in British 
Columbia," Dept, o f Agr., Ottawa, Canada, 
Pub. 724, June 1951, D. V. Fisher and S. W. 
Porritt.

"House Plants,” Dept, of Agr., Ottawa, 
Canada, Pub. 798, Nov. 1951, W. Godfrey.

"Planting Trees and Hardwood Cuttings on 
the Canadian Prairies," Exp. Farms Serv., 
Dept, of Agr., Ottawa, Canada, Pub. No. 864, 
Nov. 1951, J. Walter.

"Brome Grass Seed Production in Western 
Canada,” Dept, o f Agr., Ottawa, Canada, Pub. 
No. 866, Dec. 1951, R. P. Knowles, H. A. ' 
Friesen, and D. A. Cookje.

"Alfalfa, Harvesting and Feeding,” Agr. 
Exp. Sta., Colo. A & M College, Fort Collins, 
Colo., Bui. 417-A, Aug. 1951, H. G. Sitler, 
W. E. Connell, R. T. Burdicks, and S. S. 
Wheeler.

"Grass Pastures in Central Florida,” Agr. 
Exp. Sta., Univ. of Fla., Gainesville, Fla., Bui. 
484, Nov. 1951, E. M. Hodges, D. W. Jones, 
and W. G. Kirk.

"Composition o f Florida-Grown Vegetables 
III. Effects o f Location, Season, Fertilizer Level 
and Soil Moisture on the Mineral Composition 
of Cabbage, Beans, Collards, Broccoli and 
Carrots," Agr. Exp. Sta., Univ. o f Fla., Gaines
ville, Fla., Bui. 488, Dec. 1951, B. E. Janes.

"Corn Performance Tests in the Coastal 
Plain,” Ga. Coastal Plain Exp. Sta., Tif ton, 
Ga., Mimeo. Paper No. 77, Jan. 1952.

"Comparison o f Some New Varieties of 
Sweet Potatoes,” Agr. Exp. Sta., Univ. of 
Ga., Experiment, Ga., Press Bui. 632, Nov. 
26,' 1951, A. H. Dempsey and B. B. Brantley.

"Summary of the Corn Performance Tests 
in the Mountains, Umestone Valley, and in 
the Piedmont Region,” Agr. Exp. Sta., Univ. 
of Ga., Experiment, Ga., Press Bui. 633, Jan. 
23, 1952, G. A. Lebedeff, M. B. Parser, J. 
Thompson, and G. Kozelnicky.

"Winter Wheat for Pasture in Kansas," 
Agr. Exp. Sta., Kans. State College, Man
hattan, Kans., Bui. 345, June 1951, A. F. 
Swanson and K. Anderson.

"Alfalfa in Kansas," Agr. Exp. Sta., Kans. 
State College, Manhattan, Kans., Bui. 346, 
June 1951, C. O. Grandfield.

"Grain and Forage Sorghums for Kansas," 
Agr. Exp. Sta., Kans. State College, Man
hattan, Kans., Bui. 349, June 1951, A. F. 
Swanson and H. H. Laude.

"Growing Bush Fruits in Kansas,” Agr. Exp. 
Sta., Kans. State College, Manhattan, Kans., 
Cir. 275, Aug. 1951, G. A. Filinger.

"Variety Tests of Wheat, Oats, Barley, and 
Corn in the Pennyroyal Area of Kentucky 
1946-50,” Agr. Exp. Sta., Univ. of Ky., Lex
ington, Ky., Bui. 569, June 1951, L. M. 
Josephson and D. A. Reid.

'."Roses for the Yard,” Agr. Exp. Sta., La. 
State Univ., Baton Rouge, La., Bui. No. 451, 
June 1951, R. H. Hanchey and W. D. Kim
brough.

"Research on Maine Farm Problems, Sixty-

Seventh Annual Report o f Progress Year End- 
ing June 30, 1951," Agr. Exp. Sta., Univ. of 
Me., Orono, Me., Bui. 491, June 1951.

"Producing Good Tobacco Plants,” Ext. 
Serv., Univ. o f Md., College Park,. Md., Fact 
Sheet 6, Feb. 1951, O. E. Street.

"Extension at Work," Ext. Serv., Miss. 
State College, State College, Miss., A. R. 1950, 
Pub. 182 (2M), Apr. 1951.

"Nebraska Out state Varietal Tests of Fall- 
Sown Small Grains 1951, Winter Wheat— 
Winter Barley—Rye," Agr. Exp. Sta., Univ. 
of Neb., Lincoln, Neb., Outstate Testing Cir. 
15, Aug. 1951, A. F. Drieier and P. L. Ehlers.

"Nebraska Corn Performance Tests," Agr. 
Exp. Sta., Univ. o f Neb., Lincoln, Neb., Out
state Testing Cir. 18, Dec. 1951, A. F. Dreier, 
J. H. Lonnquist, D. P. McGill, and P. L. 
Ehlers.

"Carotene, Protein, Phosphorus in Grasses 
of Western North Dakota,” Agr. Exp. Sta., 
N. D. State College, Fargo, N. D., Bui. 370, 
June 1951, W. C. Whitman, D. W. Bolin. 
E. W. Klosterman, H. J. Klostermann, K. D. 
Ford, L. Moomaw, D. G. Hoag, and M. L. 
Buchan nan.

"Agricultural Progress through Research," 
Agr. Exp. Sta., N. D. State College, Fargo, 
N. D., Sta. Bui. 371, Jan. 1952.

"Vetch—Soil improvement. Seed Produc
tion, Winter Cover, Pasture,” Ext. Div., Okla. 
A & M College, Stillwater, Okla.

"Wheat Varieties Commercially Important 
in the Hard Red Winter Wheat Area,” Ext. 
Div., Okla. A 6r M College, Stillwater, Okla.

"Forest Trees lor Farm Planting,” Oreg. 
State Board o f Forestry, Salem, Oreg., Bui. 
No. 13, Sept., 1950, L. F. Cronemiller, H. G. 
Lyon, Jr., C. H. Ladd, and V. E. McDaniel.

"Planning the New Citrus Orchard in the 
Lower Rio Grande Valley,” Agr. Exp. Sta., 
Tex. A €r M College, College Station, Tex., 
Bui. 741, Oct. 1951.

"Handbook of Peanut Production in Texas,” 
Ext. Serv., Tex. A Cr M College, College Sta
tion, Tex., MS-883, Jan. 1950, E. B. Reynolds, 
B. C. Langley, and E. A. Miller. %

"Establishing a Coastal Bermudagrass Nurs
ery," Ext. Serv., Tex. A 6r M College, College 
Station, Tex., MS-885, March 1951, A. W. 
Crain.

"Blueberry Propagation," Western Wash. 
Exp. Sta.. State College of Wash., Puyallup, 
Wash., Sta. Cir. No. 124, March 1951, C. D. 
Schwartze and A. S. Myhre.

"Hybrid Corn—Adaptation Trials 1947-50,” 
Agr. Exp. Sta., Univ. o f Wyo., Laramie, Wyo., 
Bui. 306, June 1951. W. A. Riedl, C. M. 
Rincktr, and W. L. Quayle.

"Trees—Wyoming’s 25-year Record,” Agr. 
Exp. Sta., Univ. of Wyo., Laramie, Wyo., 
Cir. 46, Sept. 1951. W. L. Quayle.

"Potato Growing in the Western States,” 
USDA, Wash., D. C.. Farmer’s Bui. No. 2034. 
Nov. 1951, W. C. Edmund son, L. A. Schaal. 
and B. J. Landis.
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"Report of the Chief of the Bureau of Plant 
Industry, Soils, and Agricultural Engineering, 
Agr. Research Admin. 1951,’’ USDA, Wash
ington, D. C.

"Shrub Plantings for Soil Conservation and 
Wildlife Cover in the Northeast," USDA, 
Wash., D. C„ Cir. No. 887, Nov. 1951, F. C. 
Ed minster and R. M. May.

"Suburban and Farm Vegetable Gardens" 
USDA, Wash., D. C., Home and Garden 
Series 9, Nov. 1951, J. H. Beattie and R. E. 
Wester.

Economics

"Arizona Agriculture 1952," Agr. Exp. 
Sta., Univ. of Ariz., Tucson, Ariz., Bui. 242, 
fan. 1952, G. W. Barr and R. E. Seltzer. 

"Crop, Livestock and Marketing Review for
1950,” Dept, of Farms and Mkts., Hartford, 
Conn., Bui. No. 119, Dec. 1951.

"Connecticut Vegetable Acreages 1949-1950-
1951," Dept, of Farms and Mkts., Hartford, 
Conn., Bui. No. 120, Dec. 1951.

"Allocation of Farm Resources for Eco
nomic Production of Pasture Forage," Agr. 
Exp. Sta., Univ. of Ky., Lexington, Ky., Bui. 
568, June 1951, E. J. Nesius.

",Fruit Marketing Prospects for 1952,” Ext. 
Serv., Univ. of Md., CollSge Park, Md., Misc. 
Pub. # 2 D  (Revised), fan. 1952, R. L. Chil
dress and C. W. Porter.

“Farming as an Occupation,’’ Agr. Exp.

Inventorying Soil

(From

bearing on the potash tests is the fact

i that, due to our research work in New 
Hampshire, we have found a significant 
need for potash in legume production. 
This is specially pertinent for alfalfa and 
ladino clover around which most of our 
modern farming practices are being 
built. Due to these findings, extension 
teachings, other publicity surrounding 
the need for potash, and the certain 
response which potash brings when 
applied to pastures and haylands more 
potash is being used in the State today 
than ever before. Instead of taking the 
farm payments just for superphosphate 
and lime as was the case in the early 
ACP days, farmers are now convinced 
that it is better to use a fertilizer con
taining both potash and superphosphate 
than just superphosphate alone. This

Sta., Univ. of Mo., Columbia, Mo., Cir. 360, 
May 1951, M. F. Miller.

"Oklahoma’s Farm Population,” Agr. Exp. 
Sta., Okla. A & M College, Stillwater, Okla., 
Bui. No. B-379, Feb. 1952, O. D. Duncan.

"Farmer’s 1951 income Tax," Ext. Serv., 
Va. Poly. Inst., Blacksburg, Va., Bui. No. 195, 
Dec. 1951.

"Keeping up on the Farm Outlook," Ext. 
Serv., State College of Wash., Pullman, Wash., 
Ext. Cir. No. 201, Dec. 31, 1951, K. Hobson.

" The Washington Peach Industry," Agr. 
Exp. Sta., State College of Wash., Pullman, 
Wash., Sta. Cir. No. 144, May 1951, E. L. 
Baum and K. R. Norell.

"Farm Size and Land Use in the Wheat-Pea 
Area of Washington and Idaho, 1935-1950," 
Agr. Exp. Sta., State College of Wash., Pull
man, Wash., Sta. Cir. No. 169, Sept. 1951,
E. B. Hurd and O. L. Brough, Jr.

"Analysis of Factors Influencing Cotton 
Yields and their Variability— With Special 
Reference to the Upper Piedmont and West 
Texas Rolling Plains," USDA, Wash., D. C„ 
Tech. Bui. No. 1042, Oct. 1951, J. L. Fulmer 
and R. R. Botts.

"How is the Wheat Agreement Working?" 
Pro. and Mktg• Admin., USDA, Wash., D. C., 
Agr. Info. Bui. No. 74, Jan. 1952.

"1951 Acreage and Production With Guide 
Comparisons," Pro. and Mktg. Admin., USDA, 
Wash., D. C., Dec. 19, 1951.

"1952 Production Goals Handbook," USDA, 
Wash., D. C„ Jan. 1952.

Improvemement . . .

page 22)

increased use of potash during the past 
few years may account in part for the 
higher potash readings in the Merri
mack County tests, since these farmers 
had two more years to engage in an 
accelerated potash application program.

Rapid soil tests should not be re
garded as foolproof. They do give 
some indication of the level of fertility 
in any particular location and are prob
ably more accurate for pH values than 
for other nutrients. Nevertheless, it 
is believed that they do, in a summary 
of this sort, give some indication of the 
progress which has been made in soil 
improvement during the past few 
years, progress .that has brought in
finitely better hay, pasture, and silage 
crops to our farmers than they have 
ever before enjoyed.
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Experts Detect Mislabeled Seed

TH E picture of the lean figure of 
Sherlock Holmes holding a mag

nifying glass before his eyes to examine 
“clues” is an old favorite with readers 
of detective fiction. Some of the later 
sleuths seem to place less reliance on 
the hand glass, but in real life it is one 
of the basic tools used by U. S. Depart
ment of Agriculture specialists in en
forcing the Federal Seed Act. This 
law is for the protection of farmers 
against those who seek a dishonest 
profit in selling seed that is mislabeled.

Use of magnifying glass figured in 
recent cases dealing with marketing of 
alfalfa seed. In the northern states 
farmers need hardy alfalfa to with
stand cold winters. If they plant alfalfa 
seed adapted only in the irrigated areas 
of the Southwest, most of the plants 
may be killed by winter freezes. Thus 
the farmer loses the use of the land 
for a year or more and wastes the ex
pense and labor of preparing the field 
and seeding it. Growers are willing to 
pay substantial premium for seed that 
produces hardy plants. The law pro

vides for truthful labeling of such seed 
and penalizes frauds.

The magnifying glass helps detect 
just such frauds. The seed specialists 
admit that they can not distinguish by 
sight an alfalfa seed grown in Mon
tana or Canada from a seed of alfalfa 
grown in New Mexico or Arizona. 
But when they scan painstakingly a 
sample of seed offered as northern- 
grown and find in it the distinctively 
different seeds such as silversheath 
knotweed, Johnson grass, and Ber
muda grass, they have convincing evi
dence of fraud. They know that this 
sample is not all of northern origin be
cause the other plants do not grow in 
northern alfalfa fields, but are com
mon in alfalfa fields in the southwest
ern states. The magnifying glass plus 
years of specialized experience with the 
plant science of seed identification 
makes the evidence conclusive.

The seed laboratory has other ways 
of detecting false labeling,, but the 
magnifying glass is one of the impor
tant tools.

Pilot Research Farms
NE “tentative recommendation” in 

the Family Farm Policy Review 
program the U. S. Department of Agri
culture is presenting for consideration 
by farmers as individuals and groups 
is the proposal for “pilot research 
farms,” quite distinct from “demon
stration” farms.
, Each farm of this type, says the 
Agricultural Research Administration, 
would be “representative of an impor
tant soil association area.” On pilot 
research farms “the most advanced 
knowledge available to researchers in 
agriculture and in family farm living 
might be tried out in a whole-farm 
operation. On them, agricultural sci
entists would discover the potentialities 
of various combinations of advanced

practices. They would be analogous to 
pilot plants at which research in chem
ical or mechanical processes is carried 
beyond the laboratory scale.”

The Bureau of Agricultural Eco
nomics develops the same idea, saying: 
“The most promising results need to 
be combined into farming systems that 
appear best suited to the soil resources 
and market outlets in different areas. 
Operators of small farms with limited 
resources cannot afford to experiment 
with new developments. This ap
proach needs to be considered on a De
partment-wide basis in cooperation 
with the Land Grant Colleges. . . . 
Such farms are specially needed in 
areas of small farms where major agri
cultural changes seem desirable. Re

D
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suits of plant and animal experiments 
and economic research can be com
bined and tested in a practical system.” 

The Department also gives heed to 
the value of “pilot research” as a prac
tical way of finding out the investment 
and credit requirements of changes

that improve production. Such prac
tical farm-scale experimentation would 
also be a guide to bankers and to the 
credit agencies in the Department in 
gauging the productive and profit pos
sibilities of technical and scientific im
provements in farm methods.

Home-Grown Grass Seed

INCREASED harvesting of seeds of 
grasses and legumes as a necessary 

part of the Grassland Farming Pro
gram is being encouraged by the U. S. 
Department of Agriculture. The Soil 
Conservation Service has issued a hand
book giving pointers on how to judge 
whether a field is developing seed 
enough to make it worth harvesting, 
and also on harvesting, curing, and 
cleaning the seed for sale. Seed-harvest
ing machinery varies from simple to 
elaborate, and farmers making a spe
cialty of grass-seed-growing for the 
market will benefit by close observation 
and continued experimentation.

For the individual farmer who wants

I New Dlueqrass
|: 1\ NEW  widely-adapted bluegrass

/ jl called Merion (B-27) was released 
in 1950 by the U. S. Department of 
Agriculture and the U. S. Golf Associ
ation Green Section after 12 years of 
cooperative testing. Now under in
crease in many parts of the country, 
this strain of bluegrass was found by 
the superintendent of a golf club near 
Philadelphia, who observed it for sev
eral years and then sent a plug of the 
turf to the Green Section.

After the years of testing, Dr. Fred 
V. Grau, Director of the U. S. G. A. 
Green Section, describes Merion as 
markedly superior to ordinary commer
cial bluegrass and gives many reasons 
for this high rating—resistance to the 
destructive fungus leaf spot (Helmin- 
thosporium); low growth habit that 
enables it to stand mowing better than

to grow more grass from his own seed, 
the Soil Conservation Service suggests 
a much simpler and easier method that 
yields good results under many condi
tions:

“A farmer who harvests only a few 
acres for increased plantings,” says the 
handbook, “usually does not need large 
equipment. He seldom needs to clean 
the seeds to meet commercial stand
ards. He may want to cut low-fill 
material. Often he can meet his in
creased seeding needs by cutting or 
stripping the mature grass and scat
tering the uncured seedhay over the 
field to be seeded.”

Good in Lawns
common bluegrass coupled with less 
need for frequent mowing in lawns; 
rapid spread; vigor of its underground 
stems (rhizomes); resistance to weed 
invasion; tolerance of heat and drought; 
ability to thrive in partial shade; and 
production of a good yield of strong 
and plump seed that can be distin
guished easily from seed of common 
bluegrass.

Many seed dealers are now ready to 
supply • Merion seed, but the price is 
high and so is the demand. The wide
spread tests indicate that Merion can 
be grown throughout the range of Ken
tucky bluegrass, either alone or as part 
of mixtures for lawns as well as for 
golf courses and other places requiring 
a grass cover that will stand up under 
wear.
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(From page 8)
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be maintained. Most alfalfa fields in 
Alabama should be topdressed annually 
with 900 to 1,000 pounds of 0-12-20 
containing 20 to 25 pounds of borax per 
acre after the first year in which the 
alfalfa was established. This fertilizer 
should be applied in February before 
growth starts or after the first cutting 
is made in the spring. On light soils 
subject to rapid leaching and on heavy 
soils too wet to get on in early spring, 
applying fertilizer after the first cut
ting is desirable.

Alfalfa Varieties Adapted to 
Alabama

Alfalfa varieties that have proved 
satisfactory for use in Alabama are 
Kansas Common, Texas Common, Ok
lahoma Common, Buffalo, Argentine, 
and Williamsburg. These have always 
been winter-hardy and have produced 
yields at or near the top in all tests. 
Farmers should be very cautious in 
planting varieties other than these, as 
non-hardy varieties are frequently 
winterkilled in Alabama.

Pastures Pay Profits . . .

( From page 26)

This station is doing a splendid job 
in providing year-round grazing on 
four types of permanent pasture. 
These include Kentucky 31 or Alta 
fescue and either Louisiana white 
Dutch clover or ladino clover; Dallis 
grass and Kobe lespedeza; lespedeza 
sericea and crimson clover; Dallis grass, 
Bermuda grass, and Louisiana white 
Dutch clover.

Almost unbelievable results have 
been obtained at the new experiment 
station near DeRidder. This also is 
located on sandy, cut-over, piney woods 
land. Pastures have been established 
by removing all the stumps, plowing 
with heavy disc plows in July and 
August, letting the land remain in 
this condition for three or four weeks, 
then applying one ton of limestone and 
500 pounds of 3-12-12 or 6-8-8 fer
tilizer per acre, disking the land thor
oughly, and then seeding to white 
Dutch clover. In the spring Dallis 
grass and common lespedeza are added. 
We saw pastures which had carried 
from one to two mature animals per

acre from January 14 to the middle 
of May. These cattle were as fat as 
any we have ever seen on any kind 
of pasture at any time of the year.

In producing such pastures the sta
tion emphasizes the importance of 
farmers following all essential practices, 
including seedbed preparation, liming, 
fertilizing, and seeding. If any one of 
these practices is omitted, unsatisfactory 
results will be obtained.

Fescue grass and Louisiana white 
Dutch clover have produced wonder
ful winter and spring pasture at the 
various stations. In establishing this 
combination, 15 pounds fescue grass 
per acre are seeded in early September 
and rolled in with cultipacker. The 
seed germinates and grass starts grow
ing after the first few showers. About 
the first of October and during a 
shower or with a good season in the 
soil, Louisiana white Dutch clover 
seed is broadcast on top of the fescue 
without any further preparation at the 
rate of 5 to 8 pounds of seed per acre. 
The pasture is maintained by applying
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F ig . 2 .  A t th e  S o u th ea st L o u isian a  L iv esto ck  and D airy  E x p e rim e n t S ta tio n , sweet Sud an  grass 
gave heavy g razin g  and h ig h  re tu rn s  on w ell-p rep ared , h eav ily  fe r tiliz e d  lan d .

500 pounds 3-12-12 per acre, broad
cast in the fall with an automatic 
spreader.

At the new Red River Valley Station 
near Shreveport, both winter-grazing 
crops and permanent pastures had pro
duced so much growth the Station did 
not have enough cattle to graze all of 
it. Johnson grass had proved to have 
a high carrying capacity during the 
summer months when permanent pas
tures may be dry. Oats alone and oats 
and southern winter peas provided 
heavy winter grazing. Dallis grass and 
either Louisiana white Dutch clover or 
ladino clover or Kentucky 31 fescue 
and ladino clover seem to offer the 
best combination in this area for per
manent pastures.

The station at St. Joseph is located 
in the heart of th€ Louisiana delta. 
Permanent pastures of Dallis grass and 
white clover were established on heavy 
buckshot land which had been lying 
idle for more than 20 years. This land 
had not been cultivated because it was 
too hazardous for cotton or other cul
tivated crops. These pastures over a 
period of eight years have produced

from 350 to 400 pounds of beef per 
acre. No fertilizer has been used on 
these delta soils. The only cost has 
been the construction of V-type ditches 
to drain off surface water, fencing, 
seedbed preparation, and seeding. 
There are thousands of acres of similar 
land in the Louisiana and Mississippi 
deltas now lying idle which can be 
made to return $50 to $100 per acre at 
little cost.

Probably the greatest single oppor
tunity facing Southern farmers is in 
the establishment of improved perma
nent pastures and the growing of 
winter-grazing crops for beef cattle, 
hogs, sheep, and dairy herds. Pasture 
yield is in proportion to the amount of 
fertilizer used. Personally, we be
lieve that much larger quantities of 
fertilizer will be used in the future on 
permanent pastures. Farmers should 
visit their experiment stations and de
termine the best seeding mixtures for 
their particular soil types and for the 
different seasons of the year. It is 
also advisable to have soils tested in 
order to determine the right amount 
of lime to be used.
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The Relative Merits . . .
{From page 12)

balanced supply of nutrients, is the 
determining factor in increasing yields 
by this method? This point was well 
established by the writer and Dr. Tied- 
jens during the sweet potato survey 
conducted at the N. J. Station more 
than a decade ago.

Summing up the discussion of this 
function, it is clear that the only point 
in favor of the organic sources of nu
trients is their capacity to supply hor
mones and perhaps vitamins. These 
substances are not to be found in min
eral fertilizers. There is, however, 
good reason to believe that vitamins 
are generated in the soil by microbes 
and by the many other biochemical re
actions that take place in the soil as a 
result of stimulation and catalysis of 
the mineral fertilizer salts. And, be
sides, the effects of hormones and vita
mins in the soil are still a terra incog
nito.

3. Release of C 0 2 and Interme
diate Decomposition Products in the 
Process of Humification and M in
eralization:—One of the most im
portant plant nutrients supplied by or
ganic sources only is C 0 2. Mineral 
fertilizers containing carbonates do fur
nish some C 0 2, but the total is rather 
negligible. On the average, plants con
tain 40-45% C which comes from C 0 2. 
Naturally, in the process of humifica
tion and mineralization of organic ma
terials (manures, composts, etc.) the 
released C 0 2 may serve as a nutrient. 
This takes place if the gas is removed 
from the source of origin—the A,, 
layer—into the air above ground. 
However, if for any reason the gas ex
change between the soil air and that 
above ground is impeded, the so-called 
beneficial nutrient (the C 0 2) may be
come a curse. A concentration of C 0 2 
above 1% in the rhizosphere is toxic 
to the average plant. Many crop fail
ures may be traced to such a condition 
whenever fresh manures or those rich

in bedding of a high C:N ratio are 
used. Soils that tend to be on the wet 
side easily create a high C 0 2 concen
tration, and incidentally a low 0 2 con
centration in the rhizosphere, even with 
composted manures, let alone with fresh 
manure.

Summarizing the functions of C 0 2 
in the light of the subject under dis
cussion, it would seem that organic 
sources of plant nutrients have the edge 
over mineral fertilizers. Still, the fact 
that C 0 2 concentrations at the rhizo
sphere may raise havoc with a crop is 
a strong negative factor to be reckoned 
with.

4. Cation Exchange Capacity and 
Buffer Factors:—In its capacity to 
supply nutrients, the cation exchange 
factor is grossly over-estimated. A 
quick calculation tells us that 10-15 
pounds of nutrients (Ca, Mg, K, Mn) 
per acre may be retained by the ex
change complex of a 10-ton applica
tion of manure, or similar material. A 
few handfuls of dolomitic lime and a 
pinch of muriate will supply these ele
ments. As to the buffer capacity of 
manures, its importance is proportional 
to that of the exchange capacity and is 
of a temporary nature.

5. Soil Structure Improvement:— 
This function is one of the few with 
which organic sources of nutrients af
fect crop yields not by way of nutri
tion, but by improving the physical 
condition of the soil, presumably its 
structure. This is an environmental 
factor which mineral fertilizers sup
posedly do not provide. However, 
mineral fertilizers are instrumental in 
increasing the yield of roots which are 
superior to manure in their capacity to 
improve soil structure. This fact has 
been known to pedologists ever since 
the days of Dokuchaev, Sibirtsev, Kos- 
tychev, and others. From time to time 
this fact is being rediscovered, as in
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the paper by Peerlkamp3 presented to 
the Fourth International Congress of 
Soil Science held in the summer of 
1950. Besides, rooting with manure 
is by far less extensive than with min
eral fertilizer.

As a matter of fact, if we examine 
the records of the experimental work 
on manure versus mineral fertilizers, 
we find that manure plots, as a rule, 
are ahead of mineral fertilizer plots 
during the first year or two. After that, 
the differences disappear, with the 
manure plots falling behind from time 
to time. The cause is the relative in
effectiveness of manure or of any other 
type of organic material to improve 
the soil structure. What these mate
rials do to the soil is not so much of an 
improvement in soil structure as an 
increase in volume which brings about 
more efficient movement of water under 
average conditions of well-drained up
land soils.

The lag of the fertilizer plots to pro
duce sufficient root growth during the 
first season is responsible for its rela
tively poor showing. After that the 
extensive root growth in the fertilizer 
plots begins to show its effectiveness 
on soil structure. The infrequent fail
ures of the manured plots in later years 
may readily be traced to poor aeration 
brought about by the manure in wet 
seasons. Under conditions of low 
oxidation-reduction potentials, which 
prevail during wet seasons, the struc
ture deteriorates, and this is more 
noticeable in the manured plots.

From the short discussion presented, 
it should be clear that with mineral 
fertilizers, lime, and gypsum one may 
obtain a more efficient and more natu
ral supply of desirable organic matter 
in the form of roots than from manure 
or composts.

6. Moisture Capacity:—None of 
the functions of organic matter have 
been so misinterpreted as the one on 
moisture capacity. It is true that ma

3 Peerlkamp, P. K, 1950. The influence on 
soil structures of the "Natural Organic Manuring” 
by roots and stubble. Trans. Fourth Inter. Congr. 
Soil Sci. 1:50-54.

nure may carry 300-400% moisture, and 
peats may have a still higher moisture- 
holding capacity. However, manure 
or a green manure crop is rapidly de
composed, especially in light soils. 
After 5-8 weeks more than half would 
be no more. A 10-ton application of 
manure would by then have a mois
ture-holding capacity of 8,000 pounds 
per acre, enough to produce 12-15 
pounds of dry matter. Besides, not all 
of the water is available because of 
the high hygroscopic coefficient of or
ganic matter.

7. T e m p e r a tu r e  E ffects:—I t  is 
claimed that the rise in temperature 
due to the release of heat in the proc
ess of decomposition might have a 
favorable effect on the soil tempera
ture. Not much work has been done 
to test the validity of this claim or the 
magnitude of this effect.

8. M icrobial F lo ra :—One of the 
exorbitant claims made by the protag
onists of organic farming, and espe
cially the vendors of composts, is that 
the organic sources of nutrients in
crease the soil microbial population. 
But, what is the advantage of that, if 
any? As a matter of fact, it has been 
shown that the enhanced activity of the 
microbial flora may cause the immo
bilization of N and disturb the balance 
of nutrients in the soil. These harm
ful effects may last several weeks dur
ing which time the crop may be set 
back or ruined. These disturbances 
have not been known before the intro
duction of mechanization and special
ization.

9. Residual Humus:—Reference is 
frequently made to the residual humus 
left behind after the growing season 
whenever organic sources of nutrients, 
such as manures, are used. Generally, 
this claim is not based on actual 
analyses, which are not sufficiendy re
fined to detect the residual humus. 
Occasionally one may find undecom
posed organic material. This should 
be looked upon as evidence that the
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soil perhaps had suffered from poor 
aeration.

Undoubtedly, in the old days when 
30-40 tons of manure had been incor
porated into the surface 4-5 inches (not 
buried to a depth of 10 inches as done 
now by a tractor-drawn plow) there 
was a chance for some accumulation 
of residual humus. With 5-10 tons of 
manure, very little humus is left be
hind, especially in light soils. Of 
course, this humus is a desirable fea
ture, and by the judicious use of min
eral fertilizer and cover crops one may 
obtain a superior type of organic mate
rial from the roots which can be stimu
lated to greater vigor . with mineral 
salts than with manure.

Whereas green manures, composts, 
and other organic materials may be 
substituted for animal manure, their 
use is associated with a great many 
difficulties, a discussion of which would 
take much time. We shall therefore 
sum up by the utterances of any good 
farmer who knows how to farm with 
manure: “There ain’t no good substi
tute for animal manures.”

Of course, there is the possibility for 
a blend of inorganic and organic plant 
nutrients which could be made the 
ideal combination. It would carry the 
specific virtues of the organic materials 
not found in mineral fertilizer as well 
as the specific virtues of the mineral 
salts not found in the manure. How
ever, there are several factors and con
ditions which limit the chances for at
taining the ideal combination. First 
of all, we cannot as yet measure or 
foretell accurately the course of the 
reactions of the organic materials, 
especially the N availability. Neither 
is it possible to overcome satisfactorily 
the other shortcomings mentioned ear
lier. Secondly, there is the paucity of 
manure in the areas where most 
needed, such as truck crop areas, spe
cial fruit crops, and a few others, be
cause of mechanization and specializa
tion.

Summing up the story on the rela
tive merits of inorganic and organic

sources of plant nutrients one must 
come to the conclusion that there is 
no ground for the claims on the supe
riority of the exclusive use of organic 
sources. If anything, mineral fertiliz
ers have a great advantage, inasmuch 
as their use may be readily manipu
lated to fit the type of salts and time 
of application in accordance with the 
crop requirements and soil conditions.

Appendix

In the discourse on the relative merits 
of inorganic and organic sources of 
plant nutrients reference was made to 
protagonists of organic farming. Their 
diatribe carries an ostentatious veneer 
of science, actually pseudo-science, the 
kind that appeals to the uninitiated gen
eral public. Bits of truth and half- 
truths are skillfully blended into a 
palatable concoction, readily consumed 
by a gullible clientele. The organic 
(arming faddists have developed a 
strong emotional appeal—they predict 
the doom of mankind and threaten the 
world with destruction if mineral fer
tilizers are not banned and substituted 
with organic sources of nutrients. 
These fanatics intimate the dangers of 
becoming victims of dreadful incurable 
diseases resulting from eating food 
products raised with mineral fertilizer. 
They speak of ruining the soil with 
chemicals.

A sober review of the publications of 
the leading lights propagandizing or
ganic farming from across the seas and 
in our own U.S.A. shows there is not 
one amongst them versed in the funda
mental concepts of soil science. Their 
writings display complete ignorance of 
the subject, replete with abusive utter
ances, boisterous unfounded state
ments, and rash and misleading deduc
tions.

It would serve no good purpose to 
enter into a critical analysis of these 
writings. These fanatics are not in a 
state of mind to appreciate how little 
they know about the subjects they 
touch upon. There is no way of pene
trating the barriers they have con
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structed against learning basic facts of 
science.

Among the exponents of organic 
farming are undoubtedly some well- 
meaning ladies and gentlemen. Their 
appeal to save the world keeps them 
aloof from any criticism. In any argu
ment they expose immediately a de
fense mechanism bordering the irra
tional.

Unfortunately, as a result of the 
propaganda of the well-meaning but 
misguided individuals we have on the

market all kinds of organic nostrums. 
The vendors of these distort still more 
the scientific facts about soils and plant 
growth. The truth of the matter is that 
besides fleecing their customers the 
vendors and propagandists of organic 
farming are guilty of causing the waste 
of huge quantities of organic materials 
which when judiciously used in com
bination with mineral fertilizer would 
go a long way in producing more and 
better food so much wanted the world 
over.

Master Cotton Farmer . . .

( From page 24)

came two weeks later when he .used 
200 pounds of 4-10-7 and 100 pounds 
of 60% muriate of potash.

Insects did not create a serious prob
lem, which is credited to a cold winter 
and an extremely dry summer. The 
crop was checked almost daily for 
weevils, but infestation counts never 
got higher than 5%  and the crop was 
poisoned from one to three times in 
late July. July weather was very dry,

which proved to be a blessing from 
the weevil standpoint, but after 60 days 
without appreciable rain the crop threw 
off many squares and half-grown bolls 
in late August and September.

The first bale was picked and ginned 
on August 19 and the 120th bale was 
ginned on November 1.. Stalks were 
cut, the land turned, and vetch planted 
in preparation for the 1952 crop. This 
method worked fine in the dry season

F ig . 3 .  No p lan t-fo o d  d eficiency h ere . M r. M orris p u lled  th is  s ta lk  fro m  his field  on S ep tem b er 
1 5  and hung it  in the b arn  to  allow  all b o lls  to  fu lly  op en. T h is  p ictu re  shows 1 5 4  open b o lls .
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of 1951. Farmers have asked what 
would have been the results had the 
weather turned off wet. Of course, we 
can only guess that if the crop can be 
planted early and can get up to a good 
stand before the rain sets in, little 
trouble will be experienced. Cotton 
planted this thick makes heavy foliage 
and will completely shade the middles 
and rows after eight weeks, thereby 
eliminating weed competition.

Many cotton acres will be planted 
this year in Shelby and surrounding 
counties using the “Defford Morris

Method.” Farmers have an old saying 
that when cotton goes to 40^ a pound, 
many of us ‘‘town boys” who are not 
many years removed from following a 
mule ourselves, are prone to contract 
a disease known as “cottonitis fever.” 
After following this record cotton crop 
all year, the writer has rented 100 acres 
of cotton land three miles west of 
Defford Morris’s farm and, the bank 
permitting, will be shooting for a bale 
and a half acre crop, using the methods 
as previously outlined by our farmer 
friend, Defford Morris.

Gullible’s Havels . . .
( From page 5)

lions from such ideas submitted under 
the employee incentive deal. Down in 
New Orleans a systematic fiscal pro
cedure was put into motion for doing 
routine financial tasks in a simpler way 
to save manpower and machines which 
ran well into six figures of net savings 
—and almost every issue of current 
employee bulletins lists names and 
awards made to encourage accuracy, 
timeliness, and economy.

Government workers are not frozen 
into their jobs either. Incompetent or 
disloyal ones can be eliminated as fast 
as ample proof is forthcoming. Some 
of them find other jobs and resign. In 
the last fiscal year the records show 
that 321,437 workers voluntarily quit 
their jobs. During that year 17,288 
persons were given their walking papers 
for various good reasons; and another 
group of about 17,000 were separated 
from the payrolls owing to reduced 
funds and a consequent cut in force.

Salaries paid to Federal personnel 
who are in the lower and medium 
grades of civil service usually amount 
to more than corresponding job assign
ments outside in private industry. But 
along in the upper brackets demanding 
a high degree of supervisory or admin
istrative skill, it is often true that the

corporation outbids the government in 
its scale of pay. There is a career serv
ice wage ceiling fixed by law at $14,800 
per year.

Self-betterment and initiative are en
couraged through existence of numer
ous professional working groups and 
societies, and the Agriculture Depart
ment maintains a graduate school with 
several thousand students taking special 
courses in the sciences, arts, letters, and 
public service.

There is a big field of joint opera
tion or partnership between the leaders 
and scientists within the industrial and 
commercial ranks and many of the re
search agencies of the Federal govern
ment.. So vast and complex are this 
growing division and unity (division 
of duty and opportunity, and unity of 
objective) that it is often hard to tell 
where the most credit lies for final 
achievements. Federal scientists in the 
Bureau of Standards, the Bureau of 
Agricultural and Industrial Chemistry, 
the Atomic Energy Commission, and a 
great portion of the advancement under 
the Research and Marketing Act of 
1946, as well as in the synthetic fuels 
and power use studies of the Depart
ment of the Interior—just to scrape up 
a few—are linked constandy in mutual
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discoveries with private laboratories.
Moreover, companies and associations 

of progress in scientific and economic 
lines often make honorary recognition 
or cash prize awards to leaders within 
the Federal service for their contribu
tions to a common cause. So it means 
that in the real work of the world, as 
between men of science and technical 
profundity, there exists a deep mutual 
respect—a sense of kinship toward the 
foreseeable future that totally escapes 
all the blather and critical bitterness 
so often voiced by small and ignorant 
minds. Of course, there remains 
enough of that normal, healthy sense of 
pride and competition to cause scientists 
and investigators to bestir themselves, 
each in his own corner, to germinate 
basic science into applied technology. 
It is also true that sometimes private 
laboratories draw top men away from 
the government service. This would 
not be very awkward or disrupting 
were it possible to rely upon continu
ing public funds to draft new and prom
ising talent, which in tight budget times 
are often denied or postponed indefi
nitely.

Discoveries in the realm of anti
biotics for surgery and medicine are 
milestones erected to the credit of pri
vate chemists and those who work for 
the Department of Agriculture at 
Peoria, Illinois. Similarly, in the sub
sequent development of antibiotic sub
stances and vitamins in various com
binations for reinforcement of livestock 
and poultry feeds we again have teams 
of government and industry associated 
together. In the soils and fertilizer 
fields more such cooperation is going 
on, some of it connected with the radio
isotope experiments, and others with the 
role of minor plant foods in balanced 
growth and yield studies.

In a recent treatise by a noted chemi
cal company on the history of chemistry, 
government achievements in the labora
tory are listed prominently. The chem
ists in the Eastern Regional Research 
Laboratory overcame a serious operat

ing problem which contributed to a 
substantial increase in the output of syn
thetic rubber. Besides finding a short 
cut that saved about $10 million in 
operating costs, they helped to retain a 
valuable market for farm by-products 
while making synthetic tires of better 
quality.

An analyst at the Bureau of Stand
ards used an ether extraction process 
for the analytical separation and deter
mination of uranium in the late 1930’s. 
Uranium was then little regarded, and 
the experiment did not come into full 
power and value until the atom bomb 
emerged. Then an urgent cry went 
forth for uranium oxide in commercial 
quantities. Thereupon they dusted off 
the formula reposing in the Bureau of 
Standards and found that the ether 
extraction process solved most of the 
difficulty in getting pure basic metal for 
engendering atomic energy.

A SCORE of 2 to 1 in favor of bright 
and imaginative minds in the Fed

eral service came as a result of a na
tional contest for the best productive 
technical ideas. It was sponsored by the 
National Association of Suggestion Sys
tems. Many entries were made, both 
from industry and Federal agencies. 
First prize was won by a fleet boss in 
the Bureau of Vessel Custody at Jones 
Point, N. Y. He developed a water- 
blast system of taking scale from ships 
at a saving of $230,000 during the first 
year, and finally of over a million dol
lars when used on all the reserve fleet.

Now let’s scan the list of examples 
of Federal workers who have received 
medals, awards, and tributes from fel- 
lowcrafters and highly regarded associa
tions of industrialists. Naturally, a 
full list even for a couple of back years 
would be long and tiresome, so just a 
few will do.

Distinguished achievement in im
proving the technique and practice of 
finding and producing petroleum was 
awarded with a medal by the American 
Institute of Mining and Metallurgical
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Engineers to Dr. William E. Wrather, 
Director to the U. S. Geological Survey.

Dr. Thomas L. McMeekin, a Depart
ment of Agriculture Chemist, got the 
1951 Borden award and medal, admin
istered by the American Chemical So
ciety, for outstanding contributions to 
the chemistry of milk proteins. He is 
only one of seven past and present sci
entists in the Department who have 
received this same award during the 
past 12 years.

Dr. Wendell P. Woodring, U. S. 
Geological Survey, was honored with 
the Penrose medal of the Geological 
Society of America— its highest award 
made only in those years when some 
outstanding achievement warrants it.

Dr. Hugh H. Bennett, former Chief 
of Soil Conservation Service, was 
awarded the distinguished service cer
tificate and plaque this year by the 
American Agricultural Editors Associa
tion, and was also listed in Popular 
Mechanics magazine’s recent national 
roll of outstanding contributors to 
progress.

Personal bravery and adherence to 
duty at the risk of life and limb are 
also noted and suitable recognition ac
corded. Government field workers in 
Forest Service and the Bureau of Rec
lamation have many such citations to 
their lasting credit—sometimes with 
grade promotions. The Civil Service 
Commission recendy sent to Congress 
a list of more than 1,000 superior ac
complishments. These award citations 
concern within-grade salary step-in- 
creases, varying according to law from 
$60 to $250 a year, depending upon the 
classified job the person holds.

Persons in government employment 
who initiate an idea, device, or method 
which increases efficiency or causes sub
stantial savings in the public service 
may receive either a within-grade pro
motion or a cash award under Public 
Law 600, 79th Congress. No person 
may get both, however.

Almost every year the principal exec
utive departments of the government

stage honor ceremonies to give public 
recognition to the most outstanding 
achievements accomplished during the 
year, both by Washington personnel and 
those in the field offices. Committees 
from outside the departments and bu
reaus usually act as judges and pick 
the deserving names from a good-sized 
nominating list submitted by super
visors. Not only is this a distinguished 
ceremony at the nation’s capital, but 
quite frequently the persons who win 
such tributes in the field are in line for 
little parties and gatherings among their 
friends and co-workers locally. Humble 
men and women who ask only for a 
chance to perform obscure tasks with 
decency and dignity are thus saluted by 
their associates, and they keep those 
parchments proudly in their treasure 
chests until the end of their Careers.

IN all this complexity of life and its 
misunderstandings, we are apt to set 

the Federal employees off in a sort of 
compartment by themselves as though 
they never cooperated with or had any 
official relations with the employees of 
the states and municipalities of the 
nation.

We count up so many of these and 
so many of those, and bewilder the tax
payer with what we call duplication 
and waste in the work of Federal and 
local government employees. Maybe 
while we are doing this we complain 
about poor police protection, lax food 
inspection rules, unfair prices, and less 
frequent and efficient mail deliveries.

But take a moment to recall that the 
Federal and State employees are playing 
together as a trained team in the field 
we know best—agricultural research 
and agricultural extension, or teaching 
and demonstrating.

Every single State experiment station 
—even far-off Alaska, Hawaii, and 
Puerto Rico—has a direct and constant 
tie-in with the routine programs of co
operative research embodied in the so- 
called Agricultural Research Adminis
tration of the Federal government. As 
a special and necessary link and coor
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dinating force, we have the Office of 
Experiment Stations. It is concerned 
directly with the achievements at the 
State level and the ways in which the 
best ideas and results out there are fitted 
into the whole picture.

Almost every week or so there is some 
committee in session either at Washing
ton or at some regional spot afield 
where the best minds meet to mull 
through the plans and perfect the team
work between the men who happen to 
reside at Washington and the others 
working at Manhattan, St. Paul, 
Wooster, Madison, or Berkeley. Not 
only are programs and arrangements 
pooled, but joint regional publications 
and announcements are forthcoming. 
The idea is to dedicate all the resources 
of this twin engine of science to the final 
welfare of producers and consumers.

Many of the men now working at 
State stations once worked for Uncle 
Sam, while some of the best Federal 
skills have migrated back to the States 
in pursuit of some particular investi
gation best studied “on the spot.” The 
connections are too close and strong to 
distinguish one from the other.

Furthermore, with so many foreign 
programs facing us as a challenge to 
progress and democratic ideals, this 
blend of men of good will on Federal 
and State fronts is absolutely vital and 
indispensable. Locally, these State and 
county researchers and extension men 
and women are representatives of both 
the local or regional and the Federal 
service. Everybody knows them and 
the vast majority respect them. Many 
are in work shirts and overalls, and all 
have their sleeves rolled up to perform 
honesdy and fairly for the pay they 
receive. That’s my conception of State- 
Federal service. The shabby and tiny 
minority who behave against the best 
tradition can be checkmated if our citi
zens uphold the standards of public 
service and quit belittling and brow
beating those who do the nation’s 
chores.

S ’  SOIL TESTING 
IS ACCURATE

and designed for the 
use of non-chemists.

T H E  C O M P L E T E  S O I L  
T E S T  O U T F IT  is practical for 
use in any locality— requires no 
waiting —  allows for frequent, 
yearly tests. Contains all the 
solutions and apparatus neces
sary for 100 to 300 soil tests for 
each of 15 important soil chem
icals including trace elements, 
plus tissue tests for N itrates, 
Phosp horus and P otassiu m . 
$43
T H E  JU N IO R  Simplex Soil 
T est Outfit —  Contains all the 
m aterials and solutions neces
sary to make 100 to 300 tests for 
each of 6 soil chemicals plus tis
sue tests for N -P-K . $28
T H E  FA R M  Simplex Soil T est 
Outfit— Designed for the smaller 
grower, it contains 100 tests for 
5 soil elements plus tissue tests 
fo r N -P-K . $21
A ll outfits shipped via Railw ay Express

F .O .B . Norwalk, Ohio
W rite fo r  descriptive literature
Prices subject to change without notice

THE EDWARDS LAD0RAT0RY
P. O. Box 318-T Norwalk, Ohio
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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 s  (C e n e r a l)  Sw eet P otato ea  (G e n e ra l)
A sparagus (G e n e r a l)  B e tte r  C orn (M id w est)
V in e  C rop s (G e n e r a l)  T h e  Cow and H er P a stu re  (C e n e r a l)

Reprints
F - 3 -4 0  W hen F e r tiliz in g , C on sid er PI a n t-f  ood 

C o n ten t o f  C rop s 
8 -5 -4 0  W h a t Is  th e  M atter w ith Y o u r S o il?  
J -2 -4 3  M a in ta in in g  F e r ti l ity  W hen G row ing 

P ea n u ts
Y -5 -4 3  V a lu 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 t i l is 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 t i 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 ti l is e r s  A re N eeded on 

M any M idw estern F arm s
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o il  F e r tility  
T -4 -4 6  P o ta sh  L osses 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 t i l is e r  P ra c tic e s  f o 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 o n ten t o f  Farm  

C rop s
T T - 1 1 -4 7  How D iffere n t P la n t N u trien ts  In 

flu en ce  P la n t  G row th 
W - l l - 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 r ti l is 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 ta rre d  P la n ts  Show  T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  U se o f  S o il  S am p lin g  T u b es 
T T - 1 2 - 4 8  S easo n -lo n g  P a stu re  fo r  New E n g

land
F - 2 -4 9  F e r tilis in g  T o m ato es  fo r  E arlin ess  

and Q u ality  
C C -8 -4 9  E ffic ien t V eg eta b le  P ro d u ctio n  C alls 

fo r  S o il  Im p ro rem en t 
K K -1 0 -4 9  A n A p p ro red  S o yb ean  P ro gram  

fo r  N orth  C aro lin a  
Q Q - 1 1  - 4 9  S o m e Fu n d am en ta ls  o f  S o il B u ild - 

Ing
R R -1 1 -4 9  A lfa lfa  as a M oney C rop In the 

So u th
S S -1 2 -4 9  F e r tilis in g  V eg eta b le  C rop s 
F - l - 5 0  A S im p lified  F ie ld  T e st fo r  D eter

m in in g  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 tilis e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System s 
L -3 -5 0  Fo o d  fo r  T h o u g h t A bout Food
0 - 4 - 5 0  B lrd s fo o t T re fo i l— A P ro m isin g  F o r 

age C rop 
S -4 -5 0  Y ear-ro u n d  G reen
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 Humus 
Z -6 -5 0  P o tash  T issu e  T e st fo r  P each  Leaves

A A -8-50  A lfa lfa — Its  M ineral R equ irem ents 
and C hem ical C om position  

B B -8 -5 0  T re n d s In S o il M anagem ent o f 
P ea ch  O rch ard s 

H H -1 1 -5 0  T h e  M inor E lem ent P ro b lem
1 1 -1 1 -5 0  T re e  Sym ptom s and L ea f A nalysis 

D eterm ine P otash  Needs 
K K -1 2 -5 0  Surveying  th e  R esu lts o f  a C reen 

P astu res  P ro gram  
N N -12-50  P len ty  o f  M oisture, Not Enough 

S o il F e r tility  
A - l- 5 1  S o il-testin g  R ed uces Guessw ork 
B - l - 5 1  A lfa lfa , Q ueen o f  Forage Crops 
G -2 -5 1  G rassland  Farm in g  B rin gs New M an

agem ent P ro b lem s
1-2 -5 1  S o il T re a tm e n t Im proves Soybeans
I -3 - 5 1  F e r tilis in g  th e  C orn C rop in  W is

con sin
K -3 -5 1  In crea sin g  C otton  Y ie ld s In North 

C arolin a
M -3-51  A L o ok  a t A lfa lfa  P ro d u etio n  In 

th e  N ortheast 
N -4-51  N u trition a l P ro b lem s o f  P ean u ts  in 

S o u th eastern  A labam a 
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 -5 1  Does P otash  F e r tilis e r  R ed uce P ro 

te in  C on ten t o f  A lfa lfa ?
X -8 -5 1  O rch ard  F e r tilisa tio n  G round and 

F o lia g e
A A -8-51  T op d ressin g  Legum e Meadows in 

Iow a
B B -1 0 -5 1  H ealthy P la n ts  M ust B e  W ell N our

ished
C C -10-51  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 tilis e rs  fo r  V eg etab le  Crops, 

R ates , P lacem en t, and R atio s 
E E -1 0 -5 1  R o ta tio n  F e r tilisa tio n  
F F -1 0 -5 1  S o il-fe r t ility  Losses by E ro sio n  
G G -1 1 -5 1  F e r tilis e r  R ecom m en dations Based 

on S o il T ests 
n H -1 1 -5 1  C on cern ing  “ B io-d ynam ic Farm 

ing”  and “ O rganic G ardening”
I I - 1 2 - 5 1  P a stu re  Im p rovem ent W ith  1 0 -1 0 -  

1 0  F e r tilis 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  the  W ay to  H igher 

L evels o f  P ean u t P rod u etion  
B - l - 5 2  S im p le  T ests  fo r  M agnesium  and 

C alrium  in P la n t M aterial and Mag
nesium  in S o ils

THE AMERICAN POTASH INSTITUTE 
1102 16TH STR EET, N. W. WASHINGTON 6, D. C.
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FREE LOAN OF EDUCATIONAL FILMS
The American Potash In stitu te  will be pleased to loan to educational 

organizations* agricultural advisory groups* responsible farm  associa
tions* and m em bers o f 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 (Silent, running time 40 min. on 400-ft. reels.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)

OTHER 16 MM. COLOR FILMS AVAILABLE ONLY FOR TERRITORIES INDICATED
South: Potash in Southern Agriculture (Sound, running time 20 min. on 800-ft. reel.) 
Midwest: New Soils From Old (Silent, 800-ft. edition running time 25 min.;

1200-ft. edition running time 45 min. on 400-ft. reels.)
West: Machine Placement of Fertilizers (Silent, running time 20 min. on 400-ft. 

reel.)
Ladino Clover Pastures (Silent, running time 25 min. on 400-ft. reels.) 
Potash From Soil to Plant (Silent, running time 20 min. on 400-ft. reel.) 
Potash Deficiency in Grapes and Prunes (Silent, running time 20 min. on 

400-ft. reel.)
Bringing Citrus Quality to Market (Silent, running time 25 min. on 800-ft. 

reel.)
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 
In  the Clover

DISTRIBUTORS
Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. T . 
Southeast: Vocational Film Library, Department of Agricultural Education, 

North Carolina State College, Raleigh, North Carolina.
Lower Mississippi Valley ana 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
Request should be made well in advance and should include inform a

tion as to group before which the film is to be shown, date o f exhibition 
(alternate dates i f  possible), and period of loan.

Request bookings from your nearest distributor
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A man named Joe Hogbrisde ap
peared in court to have his name 
legally changed. The judge nodded 
understandingly and asked what name 
he wanted to take.

“Harry Hogbristle,” he replied. “I ’m 
sick and tired of people asking 
‘Whataya know Joe?”

Item culled from some local paper: 
“Mrs. Blank was granted a divorce 
when she told the judge that since 
their marriage her husband had spoken 
to her only three times. She was 
awarded custody of their three chil
dren.”

A tourist in the Ozarks called to the 
old woman sitting on the porch, “How 
far is it to the nearest town?”

“Pa figgers it’s about 10 miles thar 
and about 12 back,” she answered. 
“Which is on account of him walking 
straighter goin’ than cornin’.”

*  # #
You can’t tell a farmer girl that a 

stork brings baby calves, because she 
knows it’s the bull.

Judge, to Negro defendant: “How 
lo you plead, George?”

George: “I pleads guilty, and I waves 
le hearing.”

Judge: “This is rather unusual . . . 
don’t know that I quite understand 

rour plea. Just what do you mean?” 
George: “I means I done it and I 

loan wanna heah no mo’ ’bout it.”

A Southerner, with the intense love 
for his own section of the country, at
tended a banquet. The next day a 
friend asked him who was present. 
With a reminiscent smile he replied: 
“An elegant gentleman from Virginia, 
a gentleman from Kentucky, a man 
from Ohio, a bounder from Chicago, 
a fellow from New York, and a galoot 
from Maine.”

College gal, making conversation on 
her first date: “So your name is Tom. 
I know George means ‘lover of horses,’ 
and Philip means ‘beloved’—but tell 
me, what does Tom mean?” 

“Business, Baby, business.”

The 81-year-old man, who was as 
unconscious of his age as a 21-year-old, 
came in the house one day wet and 
muddy from the knees down. “I 
wanted to cross the creek to see about 
the cow,” he explained. “I used to 
jump it clear and easy, but now every 
dang time I try I land in the middle. 
Guess I just ain’t noticed it getting 
wider.”

The Sunday school teacher had been 
telling a story of spring, and the miracle 
of the growth of the Easter lily.

“Now, children,” she said, “who can 
tell me what it is that makes the lily 
spring from this little bulb?”

“God does it,” said one little boy. 
Frantically our Bobby raised his hand 
and shouted at the top of his lungs, 
“Fertilizer helps!”
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TWO TYPES ARE OFFERED

FERTILIZER BORATE, 
HIGH GRADE

a  so d iu m  b o ra te  o re  
concentrate containing  
t h e  e q u i v a l e n t  o f  
1 2 0 %  Borax.

FERTILIZER 
BORATE

a so d iu m  b o ra te  o re  
concentrate containing  
the equivalent of 9 3 %  
B orax.

Each m ay be obtained in both coarse and fine mesh sizes—coarse  
fo r broadcasting—fine for blending in m ixed  fertilizers.

Literature and Quo* 
tations on Request.
Write for Copy of 
Our New Borono- 
gram.

Econom ical sources of the element Boron so essential 
as a plant food for the successful growth and develop
ment of many vegetable, field, and fruit crops. Each 
year increased acreages of our cultivated lands show 
evidences of Boron deficiencies which must be cor* 
rected.

PACIFIC COAST BORAX CO.
100 Park Ava.
New York 17, N. Y

P.O. Box 229 
East Alton, Illinois

Division of Borax Consolidated, Limited
2295 Lumber St. 510 W. 6th St.
Chicago 16, III. Los Angeles 14, Calif.

A gricu ltura l O ff ic e ,  _ R r # |  N a t io n a |  B a n k  B ui|(J ing

Auburn, Alabama

MANUFACTURERS OF THE FAMOUS “ 20 MULE TEAM " PA C KA G E PRODUCTS



You will want this book

DIAGNOSTIC TECHNIQUES
For

Soils and Crops
Their Value and Use in Estimating the Fertility  
Status of Soils and Nutritional Requirements of Crops

H IS T O R IC A L  IN T R O D U C T IO N  

by

Firm an E . Bear

Chemical Methods for Assessing Soil 
Fertility

by Michael Peech

Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement 

by Roger H. Bray
Operation of a State Soil-Testing Serv
ice Laboratory

by Ivan E. Miles and 
J . Fielding Reed

Operation of An Industrial Service 
Laboratory for Analyzing Soil and Plant 
Samples

by Jackson B. Hester

Plant-Tissue Tests as a Tool in Agro
nomic Research

by Bert A. Krantz, W. L. Nelson 
and Leland F. Burkhart

Plant Analysis—Methods and Interpre
tation of Results

by Albert Ulrich

Biological Methods of Determining Nu
trients in Soils

by Silvere C. Vandecaveye

Visual Symptoms of Malnutrition in 
Plants

by James E. McMurtrey, Jr.

Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 

Specially priced at $2.00 per copy 

Copies can be obtained from :

AMERICAN POTASH INSTITUTE, Inc.
.102 Sixteenth St., N. W . W ashington 6, D. C.



See why 
so many 
FARMERS 
prefer i t !

'W la to ttw

Q o o d & r fr t h '

B e tte r
MANUFACTURED BY

VIRGIN IA-CARO LIN A  
CHEMICAL CORPORATION

Ask a V-C Agent to show you some V-C Fertilizer. Look at the 
rich color of this properly-cured, superior blend of better plant 
foods. Run your hands down into the smooth, mellow mixture and 
let it pour through your fingers. I t ’s mealy, loose and dry.

V-C Fertilizer is famous for its crop-producing power and its 
easy-drilling quality. I t  flows through fertilizer distributors smoothly 
and evenly with no caking, clogging or bridging.

The better plant foods in V-C Fertilizer are carefully selected 
and proportioned to become available according to the feeding 
schedule of the crop. T hat’s why a V-C crop gets off to an early 
start of rapid growth. . .  and then stays on the job, green and 
growing, vigorous and productive.

V-C Agronomists use Experiment Station and Extension Service 
recommendations and practical farm experience in determining 
the right V-C Fertilizer for each crop.

Every bag of V-C Fertilizer has behind it the research, skill, 
experience and resources of a national organization which has 
manufactured better fertilizers since 1895.

You will know why so many farmers prefer V-C Fertilizer when 
you see what a big difference this better fertilizer makes in crop 
yields and crop profits.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
MAIN OFFICE: 401 East Main Street, Richmond 8, Virginia 

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

Farmers and Foreigners

T fA R M  organization representatives, rural school leaders, members 
of home demonstration extension staffs, and officers of rural home

makers’ clubs took active part in the work sessions and panel discus
sions which I was privileged to attend during the Third National 
Conference of the U . S. Commission for the United Nations Educa
tional, Social, and Cultural Organization. It was held in Hunter 
College, N ew  York, late last January. The perplexing questions con
fronting our rural areas in this hour of decision about financing foreign 
cooperative efforts were previewed during that meeting.

They asked themselves how rural 
communities and farm groups can 
learn more about the United Nations 
and the many-sided program in its 
name which is designed to create a 
better and a happier world. (This 
does not of itself include the famous 
Technical Cooperation Administration 
w hich is sep arately  ad m in istered  
through the State Department, the 
Land-Grant Colleges, and the U. S. 
Department of Agriculture.) As a 
corollary to the first question, the farm 
folks also wanted to find out what aid

and comfort they can give to help re
duce the threat of hunger abroad and 
to assist backward countries to gain 
stability and progress through science 
and education.

The UNESCO Commission is named 
by the Secretary of State, to include 
not more than 60 representatives of the 
principal voluntary organizations in
terested in the subjects named in the 
UNESCO title. Besides these, not over 
40 persons representing State and Fed
eral governments plus 15 members at 
large are listed.

3
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For rural participants there was a 
general panel group discussion on world 
food problems and a series of working 
group sessions. Two of the three dis
cussion group leaders in the rural field 
were personally experienced in leading 
project work abroad in some form of 
U. S. technical assistance. They were 
Paul Miller, Director of Extension at 
the University of Minnesota, who 
helped set up agricultural extension 
courses abroad, and Dean Joseph Car- 
rigan, Vermont University, who was 
Director of the Economic Cooperation 
Administration mission to Ireland for 
two years. The third group leader, 
experienced in many such sessions, was 
J. P. Schmidt, Extension Service, Ohio 
State University. Director of Federal 
Extension, M. L. Wilson, held the chair 
during the initial panel discussion.

DELEG A TES were faced with some 
basic situations which must be 

fully grasped before any sound and 
lasting program can be launched from 
the grassroots. To begin with, all the 
food produced in this country cannot 
go far in filling the enormous gap be
tween supply and demand. This is 
simply because our farmers are no more 
than three-tenths of one per cent of the 
two-thirds of the world’s workers who 
are living on the land.

Some believe that even if we could 
find the amount and quality of food 
needed to restore a semblance of good 
nutrition to starving people over the 
world, we would not have the answer. 
This, they claim, is because distribution 
is the weak link—that and the natural 
earning power of the hungry people 
which must be greater than it is now 
in order to feed themselves from what 
they themselves earn. To feed millions 
forever in poverty and in the handout 
bread-line is a poor way to stabilize the 
world’s populations and give them dig
nity and self-confidence. If there is no 
way to unite nations in order to pro
mote a greater degree of purposeful 
production and international exchange

in commerce and currency, then our 
goal is a longways off.

As for our part in it, most of our 
farm spokesmen agree that for us to 
share our experience and technical 
abilities is better than to use the dole 
method persistendy. Foreigners like 
that way better, too. They mostly pre
fer to learn more about our productive 
ways and means than to take charity 
in any form. Here again, of course, 
we run against the same old snag in 
the stream of life— that all the technical 
learning we can stuff into them will 
never take the place of a reorganized 
world system which gives the common 
man a living wage and a steady job. 
I am not radical in this viewpoint be
cause many of the experienced leaders 
in these days of overseas exertion will 
tell you the same.

YE T  nobody can deny that a man 
who is prepared to undertake to 
show his backward neighbors how to 

produce more and better is a tower of 
potential strength—and what he has 
learned in this country may be a god
send in thousands of small affairs and 
local enterprises. Many examples of 
such success arising from adopting 
modern methods by gradual degrees 
are scattered through the current re
ports of Food and Agriculture Organi
zation.

Few nations have sizable amounts 
of food for export in world trade chan
nels. Communists shut off the Danube 
Basin and most of Asia, and they were 
once tremendous exporters of surplus 
food products. With the great rise in 
populations everywhere, most nations 
need more of their own production at 
home—if they can produce it. It is our 
avowed policy here to export all the 
food which other nations can buy from 
us. However, our own home reserves 
are on a lower level for the moment, 
and the outlook for the harvests of 
1952 is none too promising. The U. S. 
has approached the limit of its food 
export capacity, and letting more for
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eigners in to share our abundance is 
still a topic of wide disagreement.

Continued and expanded technical 
assistance in agricultural production 
and processing was seen as the best bet 
by most of the debaters at the panel ses
sion. Today there are nearly a thou
sand technical workers from this coun
try in various far-flung regions of the 
world, performing every known teach
ing task—from cooking lessons and 
health promotion to fighting Asiatic 
locust swarms. Since that panel was 
held, however, the director of Point 
Four campaigns in agriculture has

stated that if we can’t actually show a 
distinct gain in the food and nutrition 
of the foreigners we have assisted 
within four or five years, we might as 
well quit.

Food and Agriculture Organization’s 
North American Office was represented 
at the New York panel session. Re
ports of past progress were recited and 
some hopes for the future were given. 
For one thing, their public relations 
spokesman stated flatly that the period 
of huge publicity campaigning in be
half of world food production efforts 
on the dollar-spending basis has passed, 
and that our reliance must be placed 
upon sentiment springing from local 
organizations to be of service in the 
cause of humanity and good will. But 
this voluntary support from local 
sources must be secured without high- 
pressure methods, it was declared.

In the group deliberations rural

opinion was frank and firm, based on 
previous experience in setting up local 
mediums of support to work against 
forces that divide and disrupt world 
harmony and understanding. No for
mal resolutions or recommendations 
were drafted. There were, however, 
concluding reports filed with UNESCO 
by the three Extension Service chair
men.

Stated in summary form, the gist of 
the thinking by the farm representa
tives followed a general pattern like the 
following, with no “spoon-feeding” 
or prompting from any government 
agency: What is the role of farm and 
rural organizations in relation to the 
United Nations and its specialized 
agencies ?

Rural organizations already play a 
major role in this effort and will con
tinue to do so. No broad, inclusive, 
blanket endorsement was suggested for 
the entire program of UN. The crea
tion of an understanding of a world 
community and the interdependence 
of all nations are believed to be the 
main guiding principles which the 
folks back home will follow. The in
teroffice relations and formal functions 
set up by UN are of no momentous 
concern to the rural rank and file, who 
look to a more tangible goal.

INFORMATION and education are 
the tools these rural folks want 

put to good use abroad. They would 
like to achieve some progress without 
forgetting differences between strictly 
national problems and those of an in
ternational kind. They admit that 
considerable animosity and prejudice 
exist and must be overcome— both in 
our own country and overseas. That 
some of this letdown in the fever for 
world betterment is due to Commu
nism’s ruthless work was recognized, 
but plenty of it stems from those who 
claim we are overlooking and post
poning our own needful reforms and 
services while we do foreign mission
ary effort.

( Turn to page 49)



Efficient Use of Fertilizer 
in the Southern Region

%W.  £

Department of Agronomy, University of North Carolina, Raleigh, North Carolina

IN 1952, the Nation’s farmers are 
being asked to produce more than 

they ever have produced before. The 
goals are set above the 1951 produc
tion— about 50% more than before 
World War II. In the entire Nation 
and especially in our area where pro
duction is so closely related to fertilizer 
use, every effort needs to be made to 
maximize return on each fertilizer in
crement. Experimental evidence should 
be examined critically to discover those 
crops and situations where returns are 
greatest.

Data from both sides of the state line 
should be examined. All available 
facts need to be brought forth. Agro
nomists and horticulturists in the vari
ous states, together with industry, have 
a real responsibility in the period im
mediately ahead to direct thinking on 
more efficient use of fertilizers. Atten
tion should be given to pointing up 
two types of situations in the various 
states: (1 ) On what crops and under 
what conditions can less of any one 
particular element be used without cut
ting production materially? and (2) 
On what crops and in what situations 
can greater than presently used quan
tities of each element be used profit
ably? Let us keep in mind that the 
population is going up at the rate of 
2/z million per year. Each morning 
the United States has an additional
7,000 people to feed. Besides the in
crease in numbers, per capita consump
tion is higher than it was in the pre
war period.

As an aid in meeting the responsibil
ity with respect to feeding the people, 
agronomists and horticulturists have

accumulated during past months all 
available data on the response of crops 
to fertilizer. These were tabulated and 
issued as a preliminary report' in Au
gust 1951. The report will be reviewed 
and prepared for publication in final 
form during the year. The purpose 
of the discussion to follow is to point 
up certain adjustment opportunities in 
our region as examples of means 
whereby greater economy in fertilizer 
usage can be attained. In so doing we 
want to look ahead to 1955 in examin
ing our opportunities for more effi
cient fertilizer usage and crop produc
tion during this period. In reviewing 
the large volume of data, there are, in 
my opinion, a number of points which 
seem to be especially important for 
the region as a whole.

The Opportunities

Corn represents a No. 1 opportunity. 
At the present time the average fertili
zation rate in the Southern Region is 
15 lbs. of N, 13 lbs.P20 8, and 9 lbs.K.O 
per acre. The Department of Agri
culture’s program for the expansion of 
fixed nitrogen capacity by 900,000 tons 
of N by 1955 has been approved by the 
Defense Production Administration. 
Little increase is expected before 1953 
or 1954. This figure of 900,000 tons 
compares with a total of 1,285,000 tons 
used by Agriculture in 1950-51. The 
anticipated increase is more than we 
used in the whole U. S., Hawaii, and 
Puerto Rico in 1947-48. How can we 
use effectively the 900,000 new tons in 
1955? This problem cannot be an
swered simply. It will require study in 
each state. It is interesting, however,

6
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F ig . 1 . T h e  resp onse o f  w heat to  n itro g e n : le f t— -no n itro g en  a p p lie d ; r ig h ts —4 5  lb s. N p er a c re . 
N ote th e  d ifferen ce  in  n u m b er and  size o f  t i l le r s . T h ese  a re  fo re ru n n e rs  o f  y ie ld .

to speculate now. If we assume that 
half of this 900,000 tons is to be used 
in our region (this is close to the pro
portion we used in 1949-50) our prob
lem is how to use an extra 450,000 tons 
wisely. Even though this seems like a 
lot of nitrogen, and it is, it could all 
be used on the 24 million acres of corn 
spreading it at the rate of 37.5 * lbs. 
N per acre. This, on top of our 15 lbs. 
now used, would make only 52.5 lbs 
per acre—-far below that recommended 
rate for top yields. This does not 
imply that all of our extra nitrogen in 
1955 should go on corn. I am sure 
there would be other places for some 
of it. Cotton is receiving only 14 lbs. 
per acre in the region as a whole. Ex
perimental results show that higher 
rates of nitrogen should be used on cot
ton. Our 16 million acres of wheat 
are receiving an average application of 
2 lbs. of nitrogen per acre. If Okla
homa and Texas are not considered in 
this, the average N application on 
wheat irv the other Southern states is 
near 15. In my state the figure is 14, 
some 30 lbs. less than recommended.

* If the approximately 4 million acres of corn 
in Texas and Oklahoma with the low average rate 
of between 2 and 3 lbs. N per acre are not consid
ered, this figure would become 45.

Increased phosphate and potash on 
pastures and hay crops present a chal
lenging picture. The first problem is 
to maintain adequate lime which is 
far from reality in many areas; but as
suming lime is not limiting, the pro
duction from increased use of P and K 
on forages is striking. Alfalfa yields 
in Virginia, for example, can be in
creased 59% by a threefold increase 
in phosphate (increasing from 40 to 
120 lbs.); 14% by 40 lbs. more KoO 
per acre. On ladino clover pasture in 
North Carolina, tripling the average 
phosphate application, raising it from 
19 lbs. P20 5 per acre to 57, will result 
in a 48% increase in production. Rais
ing the potash level from 15 to 45 lbs. 
per acre will bring about a 22% yield 
increase.

Up to now I have talked entirely 
about possible opportunities for utiliz
ing more N, P20 6, and K 20 .  We 
note, however, that we don’t have more 
of everything, for the coming season 
only a slight increase of 7% N and 5% 
K 20  with a reduction in P20 5 of the 
order of 6%. Thus it is that just as 
vital a part of the question is from 
where do we get N, P20 6, K 20  to use 
as illustrated above? An examination
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of the data reveal some possibilities. 
I shall mention some of these on re
gional basis, realizing an individual 
state approach may be different in de
tail.

Current use of phosphate on tobacco 
is 89 lbs. P20 5 per acre in the region 
as a whole. To illustrate the type of 
economy that can be effected I am going 
to consider the case of tobacco in North 
Carolina. The shift from 3-9-6 to 
4-8-10 on all tobacco in 1952 would re
sult in a saving of 14,654 tons P 20 8. 
This calculation is based on 757,697 
acres (744,348 flue-cured and 13,349 
burley) and assumes an average appli
cation of 1,000 lbs. of 4-8-10 as com
pared to 1,333 pounds of 3-9-6. This 
saving is more than enough to take 
care of our 6 %  phosphate reduction 
which would amount to less than 9,000 
tons. Further saving of approximately 
800 tons P 20 6 can be effected by sub
stituting 8-0-24 topdresser for the for
mer 5-5-20 grade. Thus, on tobacco

alone we could save 15,454 tons P2Os 
without decreasing production at all. 
If used on pastures in North Carolina 
this would supply enough phosphate 
to provide a triple rate (57 vs. 19) on
813.000 acres in order to realize that 
increase of 48% in production referred 
to earlier. Tripling the phosphate rate 
on ladino clover pastures would result 
in 2 ,0 0 0  lbs. more forage per acre.

Converted to beef, this means 104 
lbs. more per acre from our 38 lbs. P20 5. 
Since we would have saved enough 
phosphate to triple the phosphate on 
813 thousand acres, the total would be
84.552.000 lbs. of beef or equivalent 
to 84,000 steers weighing 1,000 lbs.

I have selected this one example from 
my own state and though I could list 
others from different states within the 
region I am of the opinion that in
dividual state workers are in a far bet
ter position to examine their particular 
situation. In all probability the Irish 
potato problem will bear close study in

o ru i ap p lied , yield 4 1 .5  b u sh fl*  
bushels.

f  co rn  to  p h o sp h a te : rig h t— no phosph 
le ft  8 0  lb s . P 2O 5 ap p lied , yield 8 1 .5
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a number of the states. With an aver
age P2O5 application of 1 2 0  lbs. in the 
Southern states there would seem to be 
more room for economy. I think there 
may be some savings possible with re
spect to vegetable fertilization. The 
acreage in our Southeastern region is
1,750,000 with an average P20 5 appli
cation of 72 lbs. Even 5 lbs. per acre 
saving would result in 4,375 tons P2O5. 
It may be, too, that an examination of 
tree fruit fertilization would suggest 
economies, the application of phosphate 
on fruits and nuts being 43 lbs. P>Os 
but state averages going up to 1 0 0 . 
With an acreage of 1,900,000 in the 
region, a reduction of 5 lbs. Pa0 5 per 
acre, if it could be effected without ap
preciable loss of yield, would result in 
4,750 tons P20 5 for use elsewhere.

Although we are not faced with an 
over-all reduction in potash, data 
should be examined to see if this ele
ment is being used as effectively as 
possible. I call attention again to the 
fact, for example, that the average ap
plication of potash for corn is 9 lbs. per 
acre. If all the 5% increase in K aO 
we can expect this year were used on 
corn, it would provide only 2  more 
pounds on over 24 million acres. We

could re-raise the same question as to 
whether 11 lbs. K aO per acre were 
enough for corn.

These illustrations point up the 
necessity for each state to examine its 
own situation to see how effectively the 
limited supply of nutrients is being 
used. New technology will modify 
trends and decisions. It appears, for 
example, that potassium sulfate may be 
superior to potassium chloride for Irish 
potatoes. The sulfate-fertilized potato 
is of a higher quality, with a higher 
dry matter content, and stands up bet
ter under certain storage conditions. 
More information is being obtained all 
the time on proper use of minor ele
ments. The suitability of mineral ni
trogen for tobacco and the economies 
effected upon these substitutes for the 
more expensive organic sources will 
need to be considered in getting the 
most from every fertilizer dollar.

After the various shifts which seem 
desirable are decided upon, there re
mains the difficult task of getting the 
job done. In this, the help of industry 
is essential. The necessary adjustments 
may involve grade changes, new ratios, 
or new practices on the different crops.

T h e  resp onse o f  co tto n  to  p o ta s h : le ft— 6 6  lb s . K 2O ; righ t— 1 6  lb s . & > 0. T h e  co tto n  w ith 
insu fficien t p o tash  h as lo st a ll  o f  its  leaves b e fo re  m atu rin g  a fu ll  c ro p .



The Inorganic Side of Life
d3y. A irm a n  (13ear

Soils Department, Rutgers University, New Brunswick, New Jersey

IN the introduction to Justus von 
Liebig’s century-old book on “Or

ganic Chemistry in Its Application to 
Agriculture and Physiology,” two fun
damental principles are presented. The 
first is that “the primary source whence 
man and animals derive the means of 
their growth and support is the vege
table kingdom.” The second is that 
“plants find new nutritive material 
only in inorganic substances.”

Green plants are derived almost en
tirely from inorganic matter. Little 
more than the spark of life is passed 
on directly from one generation to the 
next. The essential elements for growth 
and reproduction are obtained from 
soil, air, and water, and they again be
come soil, air, and water at the end of 
each cycle of their usq. A cycle may 
be completed in an hour, a day, or a 
week. It may require a month or a 
year. But frequently it is not accom
plished for centuries or ages. Yet only 
as such cycles are completed can plants 
continue to grow and reproduce.

Although the earth constitutes an 
essentially fixed quantity of mineral 
matter, far-reaching changes in the 
form and distribution of this matter 
have taken place during the 2 billion 
years of the earth’s existence. As the 
original rock that made up the earth’s 
crust was reduced to soil, enormous 
tonnages of soluble salts were lost to 
the sea. Vast quantities of carbon 
were withdrawn from the air in the 
formation of coal, petroleum, coral, 
and limestone. The mobility of water 
was greatly lessened by its becoming 
a part of the crystalline structure of 
minerals and by its being held more

firmly by the salts in the sea.
In due time, simple one-celled forms 

of life came into being. Out of these, 
the very dense vegetation and the gi
gantic dinosaurs of the palaeozoic and 
mesozoic eras gradually evolved. These 
eventually yielded to more highly de
veloped forms of life. Some 60 million 
years back the primate family ap
peared. Finally, about a million years 
ago, the forerunner of modern man 
came into being. Wide differences in 
requirements have developed between 
the highest forms of plant and animal 
life, even though they evolved from a 
common or very similar heritage.

Selective Process

There is little similarity in the chem
ical composition of soil and that of the 
green plants that grow on it. Very 
marked differences occur between the 
composition of crop plants and that of 
the microbes and animals that con
sume them (Table I} . Oxygen is a 
dominant element in all four entities. 
In the soil, this oxygen is largely asso
ciated with silicon, aluminum, and 
iron. In the corn plant, it is tied fast 
to carbon and hydrogen. In microbe 
and man, it is more largely associated 
with nitrogen. Silicates are the pri
mary constituents of the soil, whereas 
carbohydrates are dominant in crop 
plants and proteins in microbes and 
man. Thus the selective process oper
ates between the soil and the green 
plant and again between the green 
plant and the animal that consumes it.

Crop plants tend to accumulate po
tassium from the soil, whereas animals 
accumulate calcium, phosphorus, sul*

10
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T a b l e  I . — P e r c e n t a g e  C o m p o s it io n  o f  t h e  E a r t h  * ,  a  C o r n  P l a n t , a  M ic r o b e ,
a n d  M a n

Elements The Earth Corn P lant Azotobacter Man

Oxygen............................................................. 50 .02 44.57 25 .00 29 .13
2 5 .80 1.17

7 .3 0 0 .11
Iron................................................................... 4 .1 8 0 .0 8 0 .0 6 0 .01
Calcium........................................................... 3 .2 2 0 .2 0 0 .2 4 3 .7 5
Sodium............................................................. 2 .3 6 0 .1 0 0 .0 4 0 .4 0
Potassium....................................................... 2 .2 8 0 .9 2 1 .98 0 .9 0
Magnesium.................................................... 2 .0 8 0 .1 8 0 .4 9 0 .1 0
Hydrogen........................................................ 0 .9 5 6 .2 6 8 .0 0 8 .4 0

0 .4 3
0 .2 0 0 .1 4 0 .4 0

Carbon............................................................. 0 .1 8 43 .70 50 .00 45 .0 0
Phosphorus.................................................... 0 .11 0 .1 8 2 .1 0 2 .5 0
Sulfur............................................................... 0 .11 0 .1 7 0 .1 2 0 .6 0
Nitrogen.......................................................... 0 .0 3 1.46 11 .30 7 .5 0
All others........................................................ 0 .7 5 0 .7 6 0 .6 7 1.31

100.00 100.00 100.00 100.00

* Outer crust of the earth, including the water of the oceans, lakes, and rivers and the surrounding 
atmosphere. The compositions of the plant, the microbe; and man are on the dry-weight basis.

fur, and sodium, in the order indicated. 
If elements are regularly found in 
quantity in any group of organisms, 
it is safe to assume they have special 
value to that group.

If a plant has a purpose in life, that 
purpose is to reproduce itself. The 
resulting product may or may not be 
good food. A pine tree, for example, 
has little or no food value in its natural 
state. Nobody is tempted to eat cotton 
and only a few hardy souls swallow 
tobacco. Some plants accumulate toxic 
mineral elements, such as molybdenum 
and selenium. Others synthesize such 
organic toxins as oxalic and benzoic 
acids.

The chemical composition of plants 
varies from species to species and from 
variety to variety. Even plants of the 
same strain differ greatly in composi
tion, depending upon the environment 
under which they have been grown. 
Both heredity and environment are in
volved in determining the chemical 
makeup of every living thing and of 
its several parts. The effect of environ
mental factors is clearly indicated in 
the mineral composition of Rutgers 
tomatoes that were collected from 10 
states (Table II).

Samples of snap beans, cabbage, let

tuce, and spinach from these same 
states were also analyzed. From an 
examination of 206 such samples, it 
was concluded that the percentages of 
ash, calcium, potassium, and most of 
the minor elements tend to rise from 
East to West. The percentages of so
dium and manganese, however, tend 
to fall. Magnesium values are espe
cially low in the Atlantic Coast area. 
Phosphorus values in vegetables are 
relatively constant. But forage has 
often been found to be so low in phos
phorus that it does not supply enough 
of the element to meet the needs of 
livestock.

In experiments with Ranger alfalfa, 
we found that its potassium content, 
at the blossom stage, could be made to 
vary from less than 1% to more than 
3% . In proportion as more potas
sium was available for absorption, the 
amounts of calcium, magnesium, and 
sodium in the plants were reduced. 
But if quantities of all four of these 
elements were calculated in terms of 
equivalents, the summation values for 
the whole plants, including roots, were 
often remarkably constant (Table III).

Potassium is the dominant mineral 
cation in plants. If an excess of potas
sium is available to the crop, so much
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of it may be absorbed as to result in 
a deficiency of one or more of the other 
mineral cations. The widespread defi
ciency of magnesium on the Atlantic- 
Coast Plain is due, in large part, to the 
very liberal use of potassium fertilizers 
in that area. The answer to this prob
lem does not necessarily lie in using 
less potassium but in the use of more 
magnesium.

Under uniform environmental con
ditions, the summation values of the 
mineral anions in plants also tend to be 
constant. This constancy, like that of 
the cations, is improved by including 
the roots. Summation values of both 
cations and anions are altered by 
changes in environment, largely by 
reason of differences in the carbohy
drate content of the plants. The car
bohydrates serve as diluents for the 
mineral elements. But the ratio be
tween the cation and anion summation 
values is not materially affected by the 
environment.

Considered in relation to the needs 
of animals and man, two points should 
be emphasized. First, by using exces
sive amounts of potassium fertilizers 
the potassium content of plants can be 
raised to such levels as to materially 
reduce their calcium, magnesium, and

sodium contents. This is contrary to 
the best interests of the consumers of 
these plants since, from the quantita
tive point of view, calcium is much 
more important than potassium to ani
mals. Secondly, in proportion as acre 
yields are stepped up through the pro
duction of more carbohydrates, as in 
the case of hybrid corn, the percentages 
of all the minerals in plants are lowered.

Potassium is known to be of value 
in the animal body, but an excess should 
be avoided. One of the serious dis
eases of cattle in the low-rainfall re
gions, *in which wheat is pastured dur
ing the fall and spring months, is 
grass-tetany. The potassium content 
of the pastured wheat plants sometimes 
reaches as much as 5% of their dry 
weight. As a result, the amounts of 
calcium and magnesium in these plants 
are greatly reduced. The imbalance 
between potassium and calcium inter
feres with the normal rhythm of the 
heart. Similarly, a lack of balance be
tween calcium and magnesium affects 
muscular activity. Grass-tetany is re
lieved by an injection of calcium glu
conate. The same remedy is applied 
in cases of milk fever, and possibly for 
the same reason. The magnesium con
tent of the blood of these animals is

T a b l e  I I . — A s h  a n d  M in e r a l -N u t r i e n t  C o n t e n t  ok U u t o e r s  T o m a t o e s
f r o m  10 S t a t e s  *

Ash and P  in percentages dry matter, cations in milliequivalents per 100 grams 
dry m atter, other elements in parts-per-million dry matter

State Ash P

Cations Minor Elements

Ca Mg K Na B Mn Fe Mo Cu Co

% % me. me. me. me. ppm. ppm. ppm. ppm. ppm ppm

Georgia..................... 7 .7 8 0 .2 5 6 33 86 3 8 6 107 0 .1 10 0.03
S. Carolina.............. 8 .2 0 0 .2 7 8 30 86 4 10 4 119 0 .1 11 0 .06
Virginia.................... 8 .4 4 0 .2 7 7 34 97 2 7 3 59 0 .2 21 0.01
M aryland................. 7 .0 0 0 .1 9 14 15 88 1 10 6 97 0 .1 16 0.04
New Jersey ............. 8 .14 0 .24 13 21 83 2 9 7 113 0 .2 20 0 .08
New York (L. I . ) . . 8 .9 5 0 .2 3 15 17 107 1 11 2 87 0 .1 26 0.04

Ohio........................... 9 .1 0 0 .2 7 14 26 102 1 20 3 96 0 .3 12 0.02
Indiana..................... 9 .1 8 0 .2 9 15 28 102 2 12 4 52 0 .5 14 0 .0 6

Illinois....................... 8 .5 9 0 .3 0 14 28 96 1 12 2 179 2 .0 27 0 .03

Colorado.................. 11.54 0 .2 5 15 34 111 1 13 1 265 0 .5 24 0.11

6 .0 7 0 .1 6 5 5 59 0 5 1 1 0 .0 0 0.00
Highest..................... 14.20 0 .3 5 23 59 148 7 36 68 1938* 2 .0 53 0 .63

verages of 5 samples per state. #  Omitted from
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T a b l e  I I I . — C a t io n  a n d  A n io n  V a l u e s  a n d  R a t io s  *  i n  R a n o e b  A l f a l f a  i n  R e l a 
t io n  t o  C h a n g e s  i n  K  C o n t e n t  o f  N u t r i e n t  S o l u t io n s  U s e d

K
Supplied

Yield 
Dry W t.

Cations in Entire Crop Anions in Entire Crop
Cation-
Anion

Ca Mg K Total
a

N P S Total

ppm. gma. me. me. me. me. me. me. me. me. Ratio
5 .0 10 .7 114 33 18 165 261 25 23 309 0 .5 4

- 19 .5 15 .0 102 30 34 166 260 22 20 302 0 .5 5
3 9 .0 15 .7 76 27 49 152 257 19 18 294 0 .5 2
97 .5 16 .0 64 21 71 156 270 18 18 306 0 .5 1

195.0 16 .5 59 18 89 163 273 16 18 307 0 .5 3

* Cation and anion values are expressed as me. per 100 grams dry matter.

often very low, and that element can 
also be supplied to advantage in such 
cases.

As the nitrogen content of plants in
creases, the percentages of phosphorus 
and sulfur in them tend to decrease. 
When nitrate nitrogen is present in 
excess in the soil, it tends to replace 
the other anions in plants. This may 
result in an accumulation of free ni
trate, such as is noted in grass-tetany. 
Vegetables, notably beet leaves and 
spinach, may contain large amounts 
of nitrate, which may well have bad 
effects on their consumers.

The presence of large amounts of 
chlorine in the soil may result in lower
ing the value of plants. A good ex
ample of this is found in the produc
tion of fine-quality cigarette tobaccos 
that are grown under conditions of 
nitrogen deficiency. In such cases, it 
is desirable that the chlorine content of 
the fertilizer be kept below 2% .

In reports on the analysis of the 
earth, only 15 elements are usually 
mentioned, but these constitute 99.25% 
of it. In many cases, however, the 
limiting factor in plant and animal 
well-being is the lack of one or another 
or of several of the more than 80 other 
elements that make up the remaining 
%%. This fraction of a per cent con
tains a considerable number of what 
are known as minor or trace elements. 
Some of these are essential only to 
plants and some only to animals. 
Others are needed by both plants and 
animals.

The soils of some regions are natu
rally deficient in one or more of these 
elements. Early in the history of this 
country, widespread development of 
goiter in man and frequent birth of 
hairless animals in the Great Lakes 
region were found to be due to a lack 
of iodine. This situation is now being 
remedied by the use of iodized salt. 
More recently boron deficiency in 
plants has been found over large areas 
and considerable tonnages of borax are 
now being used for fertilizer purposes. 
So far as is known, iodine is not essen
tial to plants nor boron to animals.

Much more attention is being paid 
to minor elements now than formerly 
because of widespread deficiencies. 
Some of these deficiencies are a result 
of serious soil erosion, with consequent 
loss of organic matter. Others are due 
to losses of the elements by way of the 
harvested crops during many years of 
farming. The substitution of the trac
tor for the horse has added to the diffi
culty, since this often means more acres 
under cultivation and less manure for 
use on the land. Higher acre yields, 
obtained by planting hybrid seed and 
using larger amounts of N PK ferti
lizers, have increased the need for these 
elements in the soil. And the ever 
greater purification of materials that 
go into the manufacture of fertilizers 
has added the final touch to the trouble.

Minor elements may be considered 
from two points of view. One is as to 
their specific need by plants. The other 
is in relation to their being accumu
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lated by plants in sufficient quantities 
to meet the needs of animals and man. 
Those that are known to be essential 
to plants only are boron and molyb
denum. Copper, manganese, and zinc 
are required by both plants and ani
mals. Cobalt and iodine appear to bfe 
needed only by animals.

Boron deficiency in plants is evi
denced by such abnormalities as brown 
discoloration in cauliflower heads, 
cracked stems in celery, black spots on 
beet and tadish roots, water-soaked 
areas in the flesh of turnips, corky areas 
in apples, and dwarfing and yellowing 
of alfalfa.

Molybdenum is the latest minor ele
ment to be added to the list of those 
that are known to be required by 
plants. This element operates as a 
catalyst in an enzyme system that re
duces atmospheric nitrogen to ammo
nia, the first step in protein production. 
It is also essential to non-legumes to 
reduce nitrate nitrogen to ammonia. 
The worst cases of molybdenum de
ficiency in non-legumes are found in 
such plants as cabbage and cauliflower. 
Recently a New Jersey vegetable grower 
plowed under 40 acres of cauliflower 
that was so deficient in this element 
that only a few saleable heads were 
produced.

Fertile soils contain between 0.1 to
0.3 ppm. total molybdenum, of which 
only a mere trace is soluble in water. 
The need for molybdenum for alfalfa 
is met at 1 part of the element per 
billion of culture solution. The amount 
required to be applied under conditions 
of deficiency in the field is of the order 
of 1 ounce molybdic oxide an acre. 
This may be added either* directly to 
the seed or to the soil. Field tests with 
alfalfa in New Jersey, in which sodium 
molybdate was applied at the rate of 1 
pound an acre, resulted in yield in
creases averaging a little over 13%.

Molybdenum is of special interest as 
a possible toxic agent in livestock pro
duction. Most forage contains 1 or 2 
ppm. of this element, on the dry-weight 
basis. But pastures are known in which

the molybdenum content is 20 ppm. or 
more. On such pastures, the disease 
known as “teartness” develops. The 
affected animals develop severe scours, 
their coats become rough, they lose 
weight, and, unless the situation is cor
rected, they die. The remedy is copper 
sulfate, fed at the rate of 2 grams daily 
for mature stock. The copper appar
ently serves as an oxidizing catalyst, 
thereby nullifying the reducing action 
of molybdenum.

One of the most easily recognized 
copper-deficiency symptoms in plants 
is dieback in citrus, characterized by 
the death of new growth and forma
tion of axillary branches below the 
dead portions. Gum pockets develop 
between the bark and the wood. The 
fruit is light-colored and shows brown 
excrescencies. Tomatoes growing on 
copper-deficient peat soils frequently 
are dwarfed, the edges of the leaves 
roll inward, and the plants have a 
bluish-green appearance. In onions, 
copper-deficiency is evidenced by a 
lack of solidity and a pale yellow color 
of the bulbs.

Manganese deficiency in plants is in
dicated by dark green veins of the new 
leaves, with fading of the interveinal 
tissues. The most common cases of 
manganese deficiency are on vegetables 
that are under intensive production, 
notably in connection with heavy ap
plications of liming materials.

The most notable examples of zinc 
deficiency in plants are found on pecan 
and tung trees. The first sign is usually 
a mottling of the leaves, development 
of rosettes of small stiff twigs and 
leaves, and dying-back of the terminal 
growth. White bud of corn, narrow 
crinkled leaves on peach trees, pointed 
fruits on apple trees, and firing of the 
tips of wheat and barley plants are 
other symptoms.

Copper, manganese, and zinc are 
known to be essential also to animals. 
But any lack of these elements in the 
soil is likely to result in deficiency 
symptoms on the plants growing on it.

( Turn to page 45)



F ig . 1 .  C h eck in g  in  and  d rying so il sam p les in  a so il testin g  la b o ra to ry .

Use of a Soil Test Summary 
in Agronomic Programs

'B f  C . 2 > . W elch

Soil Testing Division, North Carolina Department of Agriculture, Raleigh, North Carolina

1I
I

IT  is recognized that the primary 
purpose of soil testing is to give 

the individual farmer dependable in
formation as to the fertility status of 
each field on his farm. However, a 
summary of soil test data on a county, 
type of farming area, or a state basis 
shows general fertility levels.1 This 
information is of value to agricultural 
workers, especially agronomists.

The objective of this paper is to point
1 Parker F. W., Nelson, W. L ., Winters, Eric

and Miles, I . E . The broad interpretation and ap
plication of soil test information. Agronomy Jour
nal. 43:105-112. 1951.

out applications that can be made of a 
soil test summary similar to that pub
lished by the Soil Testing Division, 
N. C. Department of Agriculture in 
July 1951.2

Source of Data and Procedure

The summary mentioned above re
ports the results of soil tests made dur
ing the period from July 1, 1949, to 
June 30, 1950. The data were first

* Welch, C. D. and Nelson, W. L. Fertility 
Status of North Carolina Soils. N. C. Department 
of Agriculture, July 1951.
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summarized on a county basis, and the 
percentages of the samples tested falling 
in each of five groups—VL, L, M, H, 
and VH  in calcium, phosphorus, and 
potassium—were calculated.8 The per
centages of soils in five ranges of pH 
(below pH 5.0, pH 5.0 to 5.5, pH 5.6 
to 6.0, pH 6.1 to 6.5, and above pH 
6.5) and five ranges of organic matter 
(less than 1.0%, 1.0 to 1.5%, 1.51 to 
2.0%, 2.01 to 2.5% , and above 2.5% ) 
were also calculated.

The above percentages were also cal
culated in relation to the crop to be 
grown (crop for which recommenda
tions were made). This was done in 
each county, on the four crops which 
had the largest number of recommen
dations. These data, as related to 
crops, were then combined by type of 
farming areas and on an over-all state 
basis. The amounts of lime recom
mended were included for the various 
crops.

In order to construct state maps 
showing fertility levels, it was necessary 
to obtain a weighted average or a sin
gle index for each county.1 This was 
obtained by multiplying the percentage 
of samples in the V L group by 1, in 
the L  group by 2, in the M group by 3, 
in the H group by 4, and in the VH 
group by 5. The sum of these prod
ucts was divided by 100 to give the 
index. The counties were listed in 
order from low to high index for each 
test, divided into four equal groups, 
and each group given a different shad
ing on the maps.

Copies of the summary were sent to 
local agricultural agencies including 
county agents, vocational agricultural 
teachers, and soil conservationists. Ad
ditional distribution included these 
agencies and PMA at the state level, 
members of the fertilizer industry oper
ating in the state, arid other interested 
persons.

Sample bias, that is, the failure of 
the samples to represent average fer

8 Acknowledgment is made to the Department 
of Experimental Statistics, North Carolina State 
College for IBM  Card analyses.

tility conditions in the county, must be 
considered. For example, the more 
progressive farmers may be taking ad
vantage of soil tests. These farmers 
may be using more lime and fertilizer 
resulting in soils that are at a higher 
fertility level than the average of a 
county or a state. A study is now 
underway to provide information on 
this problem.

General Fertility  Levels

L im e :  The data emphasize the gen
eral acid condition of the soils in North 
Carolina. The Coastal Plain counties 
have the lowest acidity index (Figure 
2). Lime usage helps to explain some 
of the acidity difference between areas 
in the State and is related to crop dis
tribution.4 Little, if any, lime is used 
for tobacco, which is grown extensively 
in the Coastal Plain and northern 
Piedmont regions. On the other hand, 
rather heavy application may be made 
for forage and hay crops which occupy 
a relatively large portion of the crop 
land in the Mountains and parts of the 
Piedmont. In addition the soils in the 
Coastal Plain are more sandy and, 
hence, more highly leached than the' 
soils in the Piedmont and Mountains.

The acid condition of soils on which 
most crops are being grown in North 
Carolina is further emphasized by data 
in Table I. It can be readily seen that 
a high percentage of the soils analyzed 
has a pH 5.5 or below. This is too 
acid for most crops to produce maxi
mum yields. However, it should be 
stressed that both crops and soils vary 
in their lime requirements. For ex
ample, low rates of lime are needed 
for tobacco. On the other hand, ladino 
clover generally requires a relatively 
high pH but may grow well on organic 
or clay soils (high exchange capacity) 
at a relatively low pH, while a higher 
pH may be necessary on sandy soils 
(low exchange capacity) in order to

4 Correlation coefficients on a county basis:
Soil acidity x lime usage r =  .57
Soil phosphorus test x fertilizer usage r =  .78
Soil potassium test x fertilizer usage r =  -.50
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Fig . 2 .  pH in  so ils  o f  N orth  C aro lin a  co u n ties . S o ils  th ro u g h o u t th e  S ta te  a re  g en era lly  ac id , 
w ith th o se  in  th e  low er C o asta l P la in  b e in g  m ost a c id .

supply sufficient calcium.
When compared with the North or 

Midwest, most soils in North Carolina 
have a relatively low lime requirement. 
On extremely sandy soils, frequent 
small applications may be needed to 
maintain an adequate supply of cal
cium and magnesium for good crop 
growth, while heavier, less frequent ap
plications may be satisfactory on the 
heavier textured soils.

Phosphorus: The soil phosphorus 
level varies gready between counties 
and those having the highest phos
phorus levels are in the Coastal Plain

(Figure 3). These variations have 
been brought about primarily by dif
ferences in past fertilization practices, 
as most of the virgin soils in North 
Carolina are extremely low in available 
phosphorus. When cropping begins, 
the level of soil phosphorus gradually 
increases since much more phosphorus 
is added in fertilizers than is removed 
by crops or lost by leaching, erosion, 
and fixation.

Calculations have shown that fertili
zers used in North Carolina supply an 
average of more than five times as 
much P2O5 as is removed in harvested

T a b l e  I . — A c i d i t y  ( p H )  a s  R e l a t e d  to  C r o p s  ( A v e r a g e  o f  R e s u l t s  f r o m  A l l
S a m p l e s  T e s t e d  f o r  E a c h  C r o p )

Crop to be grown
No. of 

samples 
tested

Percentage of samples testing

Below 5.0 5.0-5.5 5.6-6.0 6.1-6.5 Above 6.5

Tobacco (Flue-cured)......... 11,868 7 46 38 8 1
Tobacco (Burley)................ 219 1 19 28 30 22
Cotton................................... 2,165 4 39 42 13 2
Corn.................. 7,351 9 39 33 14 5
Peanuts............ 1,660 3 28 43 23 3
Soybeans............................... 433 22 33 29 13 3
Ladino-grass......................... 4,274 16 43 25 12 4
Other pastures..................... 648 4 35 35 19 7
Alfalfa......................... 1,693 4 28 26 28 14
Irish potatoes....................... 291 53 34 9 4 0
Sweet potatoes..................... 83 23 53 22 2 0
Other truck crops............... 805 18 34 31 12 5
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F ig . 3 .  A v a ila b le  p h osp h oru s in  so ils  o f  N orth  C a ro lin a  co u n ties . In  gen eral th e  soils  in  the 
C o asta l P la in  co u n ties  hav e a h ig h er p hosp horu s lev e l th an  those in  th e  P ied m o n t and Mountain

cou n ties.

crops.5 Hence, a rather close correla
tion between soil phosphorus and fer
tilizer consumption might be expected.4 
In this latter comparison, it was neces
sary to employ the data for average 
total fertilizer used per acre since the 
data for P20 5 applications were not 
available.

The fertilizer usage and phosphorus 
levels can be rather generally related 
to the distribution of the acreage of 
tobacco and cotton. There is a con
siderable amount of tobacco in the

8 Mehring, A. L. and Parks, R. Q. How nut
rients removed from the soil by harvested crops 
are replaced by fertilizers. Agri. Chem., Oct. and 
Nov., 1949.

northern Piedmont and Upper and 
Middle Coastal Plain, while the cotton 
acreage is highest in the Upper Coastal 
Plain and in the southern Piedmont. :

Potassium : In contrast to phospho
rus, the potassium content of the soils 
is lowest in the Coastal Plain counties 
(Figure 4). These soils have a low 
native supply of available potassium. 
On the other hand, many of the parent 
rocks of the Piedmont and Mountain 
soils are high in potassium-bearing min
erals. Hence, the virgin soils in the 
latter areas may be rather well sup
plied with potassium.

There is an inverse relationship bc-

Tg. 4 .  A v ailab le  p otassiu m  in  so ils  o f  N orth C aro lin a  co u n ties . In  g e n e rd  so ils  in 
P la in  co u n ties  a re  low er in  p otassium  th an  in  th e  P ied m ont and M ountain .

th e  Coastal
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T a b l e  I I .— P e r c e n t a g e s  o f  S a m p l e s  i n  E a c h  p H , P l a n t  F ood a n d  O r g a n ic  M a t 
t e r  C l a s s if i c a t i o n  f o r  t h e  C o u n t y  a s  a  W h o l e  a n d  f o r  C r o p s  i n  t h e  C o u n t y

A. Soil Analyses for County*

pH Plant Food Organic Matter

Range % Levels Ca
%

P
%

K
% Range %

Below 5.0 19 VL 14 5 12 Below 1% 59
5.0-5.5 48 L 31 11 55 1.0-1.5 15
5.6-6.0 29 M 51 10 19 1.51-2.0 9
6.1-6.5 4 H 4 20 5 2.01-2.5 10
Above 6.5 0 YH 0 54 8 Above 2.5 7

B. Soil Analyses As Related to Crops in County

pH Plant Food Organic Matter Lime Recom.

Range % Levels Ca P K Range % Rate %
% % %

Tobacco (424 Samples)

Below 5.0 10 VL 13 0 6 Below 1% 36 None 83
5.0-5.5 53 L 30 6 61 1.0-1.5 34 500-1500 16
5.6-6.0 33 M 55 8 23 1.51-2.0 17 2000 0
6.1-6.5 4 H 1 20 4 2.01-2.5 7 3000 0
Above 6.5 0 YH 0 65 7 Above 2.5 5 4000 or more 0

Ladino-grass (129 Samples)

Below 5.0 43 VL 26 19 31 Below 1% 8 None 12
5.0-5.5
5.6-6.0

46 L 23 30 46 1.0-1.5 20 500-1500 0
8 M 40 14 15 1.51-2.0 33 2000 10

6.1-6.5 2 H 10 19 3 2.01-2.5 19 3000 21
Above 6.5 0 YH 0 19 4 Above 2.5 20 4000 or more 56

Corn (113 Samples)

Below 5.0 15 VL 12 2 17 Below 1% 30 None 35
5.0-5.5 53 L 37 8 56 1.0-1.5 38 500-1500 35
5.6-6.0 28 M 50 11 14 1.51-2.0 12 2000 26
6.1-6.5 3 H 0 25 2 2.01-2.5 4 3000 3
Above 6.5 0 YH 0 54 11 Above 2.5 15 4000 or more 1

Cotton (22 Samples)

* Duplin County (809 Soil Samples).

Below 5.0 14 VL 0 0 5 Below 1% 68 None 45
5.0-5.5 54 L 55 0 59 1.0-1.5 23 500-1500 50
5.6-6.0 32 M 45 14 9 1.51-2.0 9 2000 5
6.1-6.5 0 H 0 18 18 2.01-2.5 0 3000 0
Above 6.5 0 YH 0 68 9 Above 2.5 0 4000 or more 0
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tween the potassium content of the 
soils and amount of fertilizer used.4 
This apparent discrepancy exists be
cause the most heavily fertilized crops 
are grown in the Upper and the Mid
dle Coastal Plain regions where the 
soils were originally low in potassium. 
Calculations show that fertilizer sup
plied 158% as much potash as was re
moved by harvested crops in North 
Carolina.6 Allowing for losses due to 
leaching, erosion, and fixation, any in
creases in potassium levels in the soil 
due to fertilization would be relatively 
small.

On a broad basis, the content of 
potassium in soils is more closely re
lated to soil associations than to fer
tilization. It is realized, however, that 
on a given soil, continued heavy fer
tilization will build up the potassium 
level. This has been demonstrated in 
the Irish-potato-producing sections 
where one ton of fertilizer per acre is 
applied year after year on the same field.

The above information gives a gen
eral picture as to the fertility status of 
the soils throughout the State with re
spect to lime, phosphorus, and potas
sium. This represents the condition 
existing during the sampling period 
and would be expected to change due 
to liming, fertilization, and other pro
duction practices.

Special Uses of Summary
A soil test summary furnishes specific 

information that can be used by local 
agricultural leaders, extension special
ists, fertilizer industry agronomists, and 
experiment station agronomists.

L o ca l agricultural lead ers : An ex
ample of the data for a county is pre
sented in Table II. The top section 
(A ) gives the average of results for 
all samples received from the county. 
This shows the general soil condition 
with respect to pH, calcium, phospho
rus, potassium, and organic matter. 
Below is similar information along 
with the amounts of lime recommended 
on four crops in the county. This 
gives an indication of the fertility

levels of soils on which various crops 
are being grown. It can be readily 
seen that pasture fields in this county 
are more acid and less fertile than 
many row crop fields. This empha
sizes the importance of proper liming 
and fertilization in establishing produc
tive pastures.

The data in Table II also show that 
most of the samples for tobacco recom
mendations were high in phosphorus 
and low in potash. Information such 
as this is being used by local agricul
tural leaders and extension tobacco spe
cialists as one means of showing farm
ers that 4-8-10 and 8-0-24 are fertilizers 
that are more nearly in line with soil 
and plant requirements than grades 
such as 3-9-6 and 5-5-20 which have 
been used extensively for tobacco.

Extension specialists: Agronomy 
extension specialists can obtain infor
mation as to the fertility level of soils 
on which various crops are being grown 
in a county or type of farming area. 
North Carolina is divided into 12 types 
of farming areas. Figure 5 shows a 
method of presenting data on ladino 
clover-grass pasture samples for pH, 
phosphorus, and potassium for one of 
these areas. Slides made from these 
charts are being used in showing farm
ers the general fertility level of soils 
being used for crops. Attention is di
rected toward special fertilization where 
needed and the importance of each 
farmer knowing his soil. Local infor
mation helps to create a greater interest 
in soil testing and recommendations. 
However, it is being stressed that the 
only way to determine if a field needs 
lime or is low in phosphorus or potas
sium is to have a soil test made.

Many other examples, useful in an 
educational program, can be taken from 
this summary.

Industry agronomists: Fertilizer
and lime industry agronomists can use 
soil test summaries in predicting what 
analysis fertilizer will be most recom
mended for specific crops in each area 
or county and where lime is most 

( Turn to page 39)



Tomato Production 

for the Canning Industry
"B f S a cL  Aon R  ^Mlester 

Department of Agricultural Research, Campbell Soup Co., Riverton, New Jersey

THE well-being of an agricultural 
people is dependent upon their abil

ity to produce efficiently, economically, 
and deliver their crops at the most ad
vantageous time. Vegetable crop pro
duction in the State of New Jersey has 
been efficient and economical in the 
past and thereby has brought to its peo
ple more than 10 millions of dollars 
per year and, to the United States as 
a whole, astounding figures.

It might be stated, however, that all 
growers are not producing as efficiently 
and satisfactorily as they could be. A 
number of growers have produced well 
above 10 tons of tomatoes per acre 
annually. Many growers have ac
tually exceeded the 20-ton goal. In 
fact, several growers produced more 
than 20 tons of tomatoes per acre in 
the State of New Jersey last year. It 
therefore behooves all of us concerned 
with this problem to analyze projec- 
tively the potential possibility on each 
farm. ‘

During the development of research 
and agricultural pursuits, the idea has 
been evolved to eliminate one by one 
the limiting factors in crop production. 
These limiting factors, of course, vary 
from farm to farm and from field to 
field. First, it might be interesting to 
list some of the limiting factors that 
are within the control of the individual 
concerned:

1. Soil reaction, pH value or lime
status of the soil including the 
calcium and magnesium sup
ply.

2. Erosion and leaching.
3. Amount of fertilizer necessary.

F ig . 1 .  P ro p e rly  lim ed  so il.

F ig . 2 .  S evere  w ater e ro sio n .

4. Method of application of fertili
zer.

5. Inclusion of secondary elements
in the fertilizer mixtures.

6. Procurement and use of good
plants.

7. Proper methods of transplanting
with starter solution.

8. Proper method of cultivation.
9. Proper methods of insect and dis

ease control.
10. Picking and delivering.
Certainly all of these 10 listed fac
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tors are within the control of the grow
ers concerned. It is probably worth 
analyzing each separately.

Soil Reaction

Adequate facilities are available for 
analyzing the soil for soil reaction and 
calcium and magnesium supply and to 
furnish the information necessary to 
correct this condition. A soil reaction 
between pH 6.2 and 6.8 is ideal for the 
production of tomatoes. If the soil 
reaction is corrected to this pH with 
calcium and magnesium limestone or 
other liming materials, there will be 
an adequate supply of calcium and 
magnesium except under cases of ex
tremely heavy rainfall or adverse grow
ing conditions.

Erosion and Leaching
Two problems of prime importance 

in economic crop production are (1) 
wind and water erosion and (2 ) leach
ing. The extent of water erosion is

|''ig, 3 .  R ig h t— p la t p lan ted  to  rye and vetch  
o v er th e  w in te r ; le ft— p la t le f t  b a re  and  su b je c t 

to  le a ch in g  and wind and w ater e ro sio n .

primarily dependent upon the texture 
of the soil, the degree of slope, and 
rainfall. This can be minimized by 
terracing, strip cropping, and crop 
rotation practices. Wind erosion can 
be minimized by keeping a crop grow
ing on the soil as continuously as pos
sible. When nothing is growing on the 
soil to absorb the plant nutrients, water 
passes through the soil freely and the 
available plant nutrients are leached 
out of the soil. The most logical way 
to prevent this is by having something 
growing on the soil to absorb the avail
able plant nutrients. The most satis
factory protective crops during the win
ter season are rye grass, rye, vetch, and 
other grain crops in at least the North
eastern and Southern sections.

Fertilizer

Almost continuously during the past 
15 years experimental plantings with 
500-lb. increments of fertilizer up to
3,000 lbs. per acre have been under in
vestigation on various types of soil and 
in different locations. The conclusion 
can be drawn that 1,500—2,000 pounds 
of fertilizer properly applied in respect 
to climate and soil type are about the 
maximum amount that can be econom
ically used.

On sandy soils, fertilizer should be 
used as three successive sidedressings 
or 500 lbs. in the row before planting 
and applying the remainder as two 
sidedressings. On heavier 'types of soil 
a portion (approximately one-half) of 
the fertilizer may be broadcast previ
ous to planting and the remainder 
placed in the row or in bands close to 
the plant, or used as a sidedressing.

Recently, split applications of ferti
lizer have received considerable atten
tion. High phosphatic fertilizers are 
being used in the early application and 
muriate of potash, anhydrous ammo
nia, ammonium nitrate, urea, or other 
sources of nitrogen are being used as 
sidedressings very effectively. On the 
sandy soils the use of various sources 
of nitrogen and potash as a sidedress
ing eliminates the possibility of leach-F ig . 4 .  S a tis fa c to ry  p la n t*.
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ing. On the heavier types of soil it 
has been observed that the application 
of potassic salts as a sidedressing tends 
to eliminate the potential possible fixa
tion of potassium in a relatively un
available state. At the outset it has 
been established that the use of 1,500-
2,000 lbs. of fertilizer carrying ap
proximately 100 lbs. of nitrogen and 
200 lbs. of potash is economically fea
sible in tomato production but the ap
plication of this material, along with 
adequate phosphorus, is dependent pri
marily upon climatic conditions and 
soil types.

Boron is a limiting factor in many 
soils. Each acre of tomatoes may be 
benefited by 10 lbs. of borax per year. 
By and large, this will offset any boron 
deficiency that is likely to occur. Borax 
may be mixed with the fertilizer or 
applied broadcast previous to planting. 
It can be used in the spray but only 
3-4 lbs. in 100 gallons of water.

The copper and zinc are usually sup
plied in the spray materials in sufficient 
quantities to take care of deficiency. 

Magnesium can be supplied from 
| water-soluble ‘ magnesium compounds 

at the rate of 20-40 lbs. of magnesium 
oxide per acre if it becomes evident 
during the growing season that mag
nesium is the limiting factor. It has 
been observed that even on soils that 
have been limed with magnesium lime
stone, under severe leaching conditions, 
magnesium deficiency has occurred. 

I  Spray applications of magnesium and 
borax are effective in offsetting defi
ciency conditions.

Plants
It is essential that good plants be pro

cured early for maximum crop produc
tion. The plant industry developed in 
Georgia, by and large, supplies excel
lent plants. Good uniform plants 
similar to those shown in Fig. 4 are 
desirable. The grower must use good 
judgment in holding and transplanting 
these plants.

Three to five pounds per 100 gallons 
of water of a good plant starter mix
ture analyzing 15-30-15 or similar anal-

F ig . 5* S ta r te r  so lu tio n  on l e f t ;  no s ta r te r  
so lu tio n  on  r ig h t.

yses should be used in transplanting. 
The plants should be set deeply and 
the packing wheels or shoes so adjusted 
as to establish a firm compactness 
around the plant roots. Oftentimes 
the shoes are so set as to firm the soil 
around the stem of the plant but not 
around the roots, leaving the roots sus
pended in air.

Cultivation

Probably more fields of tomatoes do 
not produce the maximum yield be
cause of improper cultivation than any 
other single factor. Cultivation is per
formed for three distinct reasons, 
namely, to control weeds and grass, to 
introduce oxygen from the air into the 
soil, and to prevent erosion and leach
ing. This has to be accomplished, of 
course, without injury to the root system 
of the plants. Poor cultivation results 
when the shoes are not properly set and 
the root system is destroyed. Many 
types of cultivator shoes, teeth, sweeps, 

( Turn to page 44)
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JVd Mare Fodder Fullin’

Soil Conservation Service,

T H E sight of naked green cornstalks 
standing in the fields during the 

late summer months used to cause 
travelers through the deep South to 
wonder what had happened. Had a 
terriffic hailstorm or other calamity 
stripped all the leaves from the stalks?

To local people, such a question was 
a gross display of ignorance. Every
body should know that “fodder pullin’ ” 
was just as necessary as picking cotton, 
cutting oats, or gathering corn after the 
first frost had killed most of the 
weevils.

For generations, Southern farmers 
stripped the green blades from their 
cornstalks for “fodder” to feed their 
work stock. But today, fodder pulling 
is a rare sight, because as we’ll tell you 
later, new hay and grazing crops and 
modern machinery are changing South
ern agriculture.

Experiment stations long before had 
proved through numerous carefully 
planned tests that the loss of grain due 
to stripping the still green leaves from 
the corn before the grains were fully 
mature more than offset the value of 
the forage. But results of these tests 
had little influence on the man who 
needed feed for his mule.

Fodder was considered the “strong
est” roughage a mule could eat. If the 
supply began to run short, the bundles 
of fodder were carefully husbanded 
against the time early the next summer, 
when the pressure would be hardest— 
when men and mules had to go from 
“kin to kaint” or dawn to dusk, to 
keep ahead of the grass. None of it was 
ever wasted on cows—not even on the 
milk cow, unless she was puny and 
off her feed when, very grudgingly, a

Spartanburg, South Carolina

bundle or two might be given her.
On the typical farm of the South

east in former generations, farmers 
maintained a rigid planting schedule 
in which both the season and cultural 
customs played a part. After corn and 
cotton were planted in the spring, there 
was a short lull—a period of visiting, 
fishing, and so on—before the oats 
had to be cut. By the time the oat 
stubble was plowed and peas planted 
for a hay crop, one middle of the cot
ton and corn had to be plowed every 
week, and the middles “busted out,” , 
or the grass would take over.

There were two possible periods for 
holding the Big Meeting, that religious- , 
social occasion which marked the time 
for visiting and other recreations. One 
was just after the cotton was laid by • 
and before time to pull fodder. The 
other was between fodder pulling and 
cotton picking time. “Fodder pullin’ 
time” was an occasion second in im- . 
portance only to “cotton pickin’ time.” 

The drudgery of pulling fodder was 
lessened by certain desirable features. 
To begin with, it could not be started 
too early in the morning, as the fodder 
pullers had to wait for the heaviest of . 
the dew to dry. Then the whole group 
could work together, talking or singing, 
as with deft downward strokes of both 
hands the blades were stripped from 
the tall stalks.

A handful of leaves bound together 
with two or three blades was called a 
“hand.” This bundle of leaves was 
hooked over a broken stalk or between 
the ear and stalk to dry.

One of the greatest compensations 
when pulling fodder was to find a 
volunteer watermelon vine with one
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F ig . 1 . B lad es a re  d eftly  strip p ed  fro m  th e  stalk ,

or two melons on it. Anyone who ever 
pulled fodder will insist that there 
never was a more delicious morsel than 
such a melon “busted” over a stump 
and the firm red flesh gouged out by 
hands grimy with the sweat of honest 
labor.

Then, at the end of the long rows, 
time would be taken out to go to the 
spring at the lower side of the field for 
a cool drink of water. No beverage 
was ever more delicious than the spring 
water dipped in a gourd or quaffed 
while on all fours, with one eye on the 
green frog which balefully blinked 
from the other side of the spring.

After a day or two of drying, the 
fodder had to be “taken up” and 
hauled to the barn. Three or four of 
the “hands” were bound together with 
several leaves of one of the “hands” to 
form a tight bundle which could with
stand rough handling.

This “taking up” could be done only 
after the dew had fallen in the dusk 
of early evening when the individual 
blades were pliable and would not 
break. There was much hurrying 
around when a cloud would come up 
just as most of the fodder was being 
carried to the end of the row. Rain 
would do but little harm while fodder

was still hanging in hands on the stalks, 
but if the bundles got wet they might 
be ruined.

A good strong man could carry a 
score or more of bundles by grasping 
two or three blades of each. As he 
walked across the field—totally ob
scured by brown bundles of fodder 
around him and over him—he bore a 
striking resemblance in the dim twilight 
or moonlight to an animated hay
stack.

But today, except in a few remote 
localities in the Southeast, fodder pull
ing has vanished from the farm scene. 
In fact, it took an appeal on farm pro
grams of two radio stations covering a 
large farming area to find a place 
where the accompanying pictures could 
be taken. One lone farmer called in to 
say he was planning to pull some fodder 
in a few days, if the photographer 
wanted to come out and get some 
pictures.

What clear-cut experimental results 
failed to accomplish in discouraging 
fodder pulling was finally brought 
about by revolutionary changes in the 
whole farming system in the Southeast. 
As long as farmers had mules to feed 
and nothing better than fodder to feed 

( Turn to page 43)



Soybeans Need Fertilizer 
Dn Many Arkansas Rice Farms

R .X  E e a c L r  a n d  £ . W . C r a lL f

Departments of Agronomy and Plant Pathology, Agricultural Experiment Station,
Fayetteville, Arkansas

OYBEAN chlorosis has been ob
served for a number of years in 

several of the rice-growing areas of 
Arkansas.* The disease was first ob
served in fields where soybeans followed 
rice in the rotation system and was 
most conspicuous in narrow bands in 
the fields which coincided with the lo
cation of the leveled rice levees. The 
disease has gradually increased in im
portance to the point where large acre
ages are involved and 75% of the plants 
in certain fields show chlorotic symp
toms.

The soils in these regions were gen
erally known to be low in phosphorus 
and potash. Soil tests from typical 
old rice fields often showed topsoils to 
contain less than 10 ppm. of available 
phosphorus (Bray) and only 20 ppm. 
of available potassium (Morgan ex
tract). Recently summarized soil test 
data, representing 22,000 acres on 600 
rice farms in the region, indicated that 
85% of the tested acreage contained less 
than 20 ppm. available phosphorus and 
88% contained less than 50 ppm. avail
able potassium.

The more serious cases of soybean 
chlorosis were often noted on soils 
which had an alkaline reaction (pH 
7.5 to 8.2) in conjunction with low 
phosphate and potash levels. Many 
rice fields, though originally strongly 
acid, become increasingly alkaline after 
repeated irrigations with well water

*  Cralley, E . M. and Beacher, R. L. The con
trol of soybean chlorosis in the rice-growing areas 
of Arkansas by potassium applications. Phytopath. 
41 : 1 abst., 1951.

which is quite high in lime. In sev
eral instances soil samples were col
lected from closely adjoining areas with 
chlorotic and normal plants within the 
same field, and test results consistently 
indicated that a direct or induced potas
sium deficiency was a primary cause of 
the chlorotic condition.

On one particular field, “disease” 
symptoms were noticeably more severe 
on soybeans in narrow bands across the 
field; the bands coincided with the lo
cation of rice levees the previous year. 
A composite soil sample was collected 
within these narrow bands and another 
from spots just a few feet on either 
side of the bands where symptoms were 
less severe. Both samples contained 
identically low amounts of organic mat
ter, available phosphorus, and avail
able potassium, but the sample from 
the severely diseased band had a pH 
of 7.8 and the other a pH of 7.1. The 
more alkaline reaction of the soil on the 
old levee bands may be explained by 
the tendency for calcium to accumu
late as the rice irrigation water (high 
in lime) evaporates through the ex
posed top and sides of the levee. It is 
conceivable that the higher alkalinity 
of the soil in these old levee bands may 
have resulted in decreased plant ab
sorption of potassium and phosphorus. 
Results of tissue tests supported the 
soil test indications.

As a result of the soil tests, and since 
the chlorotic symptoms resembled 
potassium deficiency, five fertilizer tests 
were conducted in 1950 using potas- 

( Turn to page 41)
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0  "1 T ) According to Emil Truog, Soil Scientist of the University of
u U l l  U d l l l i  Wisconsin, the soil can be likened to a dependable banker. 
Nutrient deposits in the bank (except nitrates) are safe against leaching and 
loss, but are available to the checks written against them by the roots of plants. 
This service is performed by what Truog calls the miracle mineral, particles of 
which are so fine that 10,000 of them could belaid side by side in the space of 
1/25 of an inch. These tiny particles, called aluminosilicates, cling to the larger 
soil particles and the plant nutrients cling to them. Plant roots only can get the 
nutrients from the miracle mineral, and they must do it by exchanging a less 
desirable material.

Plant roots that pick up these nutrients are tiny, but numerous. A four-week- 
old rye plant will have about 6,000 square feet of root surface. These tiny roots 
coming in contact with these tiny particles make the trades and transactions that 
let the plant live and thrive.

The soil not only acts as a storage place for fertility deposits, but it also helps 
a farmer with his. management problems, Truog explains. If a small deposit 
or a light application of nutrients is made, the soil stores it in a form that plants 
can use easily. It is deposited to the checking account. But if the farmer makes 
large deposits, the soil will put some of it in “bonds and real estate.” Then as 
the checking account gets smaller, the miracle mineral transfers “funds” from 
the long-time investments to the checking account. But, like any good banker, 
the miracle mineral requires that there is a deposit before checks can be written 
against it.

This may be somewhat of an over-simplification of all the complexities of base 
exchange and other chemical reactions which take place in the soil. However, it 
emphasizes the need for an ample supply of plant foods if success with crops is 
to be attained.

T u r i n n i t  t n  H r a c c  This lf  time of year when grass “loomsX U i l l l l l l j  LU U l t l a a  large in the thoughts of man and animal.” 
Farmers are watching their pastures to determine how soon they can rid them
selves of a lot of tiresome barn chores. Animals are gazing wistfully over barn
yard fences at the succulent green on Which they thrive. Householders are 
getting out their lawn-mowers and wondering whether they have applied enough
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fertilizer to carry their lawns throughout the summer. And our agricultural 
authorities are insisting that more and more of this nation’s acreage be turned 
to grass.

A billion acres of grazing land in this country may sound like plenty of grass. 
However, according to Secretary of Agriculture Charles F. Brannan, the majority 
of these acres are unimproved, and about 90 per cent of the billion, including 
those that have been worked on, need still further improvement. He tells of 
land in North Carolina, capable of producing 50 bushels of corn per acre, that 
produced the equivalent of 87 bushels of corn when it was converted to improved 
pasture. The same amount of feed nutrients that cost $1.77 in the form of corn 
was produced from improved pasture for 58 cents. The difference in returns 
per man-hour of labor was even larger. The return per man-hour for producing 
corn was $3.69, but for improved pasture the return per man-hour of labor was 
$23.09.

The Secretary states that in the humid eastern part of the United States there 
are a quarter of a million acres of grassland, mostly unimproved. If this acreage 
could be improved and if the 70 million acres of abandoned, idle, and submarginal 
cropland east of the Mississippi River could also be converted into improved pas
ture, this eastern area alone could carry 97 million additional animals. And the 
scientists say that there are greater possibilities for boosting production on grass
lands in the South than in any other part of the country.
. These are figures to reckon—more return per acre, more return per man-hour 

of labor, more food at less cost for our increasing demands. Surely the emphasis 
being put on turning to grass is well justified.

U P  Signs of potash starvation show up quickly on soybeanuur LUVCr plants. A yellow mottling of the leaves appears first; then
P i r t l i r p  the chlorosis forms a continuous band along the sides and
JT  IL L U IK j j j p  en(j s> j n advanced stages, the chlorosis extends inward
and the margins of the leaves fire to a medium brown color. The centers may 
still be green after the margins are completely dead. There will be a downward 
cupping, and after the dead tissue falls out, the leaves will have a ragged appear
ance. Lack of potash results in wrinkled and misshapen seeds.

The importance of soil and fertilizer supplying enough of this plant food is 
seen in the rapid rise of soybeans to a place among our major cash crops. A 
native of eastern Asia where first recorded mention of it appeared more than
5,000 years ago, the soybean was not grown in this country until about 1880. 
Now, some 15 million acres devoted to its culture will produce in the neighborhood 
of 300 million bushels of soybeans for the many uses to which they can be put. 
These uses include edible oils for shortening, margarine, salad dressing, bakery 
and meat products, and industrial oils for paints, enamels, linoleum, oil cloth, 
waterproofing, and soapmaking. In addition the beans are made into soybean 
flour for human consumption and oil meal for animal feed. As a forage crop, 
soybeans make a good hay; and for a green-manuring crop, they provide a quick 
means of building up the humus content of soils.

Soybeans are active feeders on potash, a yield of 25 bushels of seed and 1.25 tons 
of straw utilizing 60 lbs. of K zO. Potash not only influences total yield but also 
the quality of the crop, particularly the oil content.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay * Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars 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 •  •  •  e

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 .5 5

1926.................... 12 .5 17 .9 131.4 117.4 7 4 .5 121.7 13.24 22 .0 4
1927.................... 2 0 .2 2 0 .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 9 9 .8 11.22 3 4 .1 7
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 .9 7
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 6 9 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934.................... 12 .4 2 1 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 13 .20 3 3 .0 0
1935.................... 11 .1 18 .4 59 .3 7 0 .3 6 5 .5 8 3 .2 7 .5 2 3 0 .54
1936.................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11 .20 3 3 .3 6
1937.................... 8 .4 2 0 .4 5 2 .9 7 8 .0 5 1 .8 9 6 .2 8 .7 4 19.51
1938.................... 8 .6 19 .6 5 5 .7 6 9 .8 4 8 .6 5 6 .2 6 .7 8 21 .7 9
1939.................... 9 .1 15 .4 6 9 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21 .1 7
1940.................... 9 .9 16 .0 54 .1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 21 .7 3
1941.................... 1 7 .0 26 .4 8 0 .8 9 2 .2 75 .1 9 4 .4 9 .7 0 4 7 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 9 1 .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.................... 2 0 .7 4 2 .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 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.................... 3 0 .4 48 .2 155.0 2 22 .0 129.0 200 .0 18.45 6 7 .20
1949.................... 2 8 .6 4 5 .9 128.0 2 1 4 .0 124 .0 188.0 16 .50 43 .4 0
1950.................... 40 .1 5 1 .6 9 1 .6 173.0 153.0 200 .0 16 .70 8 6 .50
1951

April.............. 43 .17 2 5 .3 112.0 203 .0 162.0 2 14 .0 18.35 103.00
M ay ............... 42 .45 3 9 .8 109.0 209 .0 164.0 2 11 .0 18.15 101.00
Ju ne............... 42 .02 4 9 .0 108.0 210 .0 162.0 2 08 .0 16.85 95 .60
Ju ly ................ 39 .11 4 9 .5 118.0 219 .0 163.0 205 .0 15.45 7 8 .0 0
August.......... 34 .6 0 4 7 .7 117.0 273 .0 165.0 205 .0 15 .65 69 .1 0
Septem ber.. . 33 .73 5 2 .4 123.0 287 .0 165.0 207 .0 16 .55 66 .10
October......... . 36 .21 5 7 .7 139.0 271 .0 164.0 210 .0 17.15 - 69 .9 0
November.. . 41 .00 5 0 .0 174.0 280 .0 162.0 219 .0 18.35 72 .7 0
D ecem ber.. . . 40 .34 5 1 .0 193 .0 305 .0 169.0 222 .0 19.65 71 .50

1952
January. . . . 38 .70 4 6 .2 207 .0 347 .0 168.0 220 .0 20 .75 70 .1 0
F eb ru ary .. . 37 .2 5 3 3 .8 205 .0 357 .0 166.0 218 .0 20 .6 5 67 .10
M arch........... 36 .72 2 3 .5 216 .0 383 .0 165.0 . 220 .0 20 .35 61 .50 . . . .

Index Numbers (Aug. 1909—July 1914 =  100)
1926.................... 101 179 189 134 116 138 112 98 139
1927.................... 163 207 146 124 132 135 87 154 127
1928.................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931.................... 46 82 66 83 50 44 73 40 115
1932.................... 52 105 55 62 50 43 52 46 102
1933.................... 82 130 118 79 81 84 68 57 91
1934.................... 100 213 64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119
1936.................... 100 236 164 106 163 116 94 148 104
1937.................... 68 204 76 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 1631943.................... 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 2261948 .................. 245 482 ‘ 222 253 201 226 155 298 214
1949.................... 231 459 184 244 193 213 139 192 201
1950.................... 323 516 131 197 238 226 141 384 1851951

April.............. 348 253 161 231 252 242 155 457 225
M ay ............... 342 398 156 238 255 239 153 448 239
Ju n e ............... 339 490 155 239 252 235 142 424 189
Ju ly ................ 315 495 169 249 254 232 130 346 204August.......... 279 477 168 311 257 232 132 306 181
September. . . 272 524 176 327 257 234 139 293 161
October......... . 292 577 188 309 255 238 144 310 171N ovem ber.. 331 500 250 319 252 248 155 322 249
Decem ber.. .  

1952
. 325 510 277 347 263 251 166 317 331

January. 312 462 297 395 262 249 175 311 337February , 300 338 294 407 259 247 174 298 217
M arch........... 296 235 310 436 257 249 171 273 265
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Wholesale Prices of Ammoniates

1 9 1 0 - 1 4 ...........
192 6 ....................
192 7 .............
192 8 ....................
192 9 ..................
193 0 ....................
193 1 ....................
193 2 ....................
193 3 ....................
193 4 ....................
193 5 ....................
193 6 ...................
193 7....................
193 8 ....................
193 9 ....................
194 0 ....................
194 1 ....................
194 2 ....................
194 3 ....................
194 4 ..................
194 5 ....................
194 6................
194 7 ....................
194 8 ....................
194 9 ..................
195 0 ....................

951
April
M a y .............
Ju n e ..............
Ju ly ...............
August. . . . 
September. . 
O ctober.. . .  
November. . 
D ecem ber.. 

1952 
Ja n u a ry .. . ,  
F eb ru a ry .. .  
M arch.........

192 6 ........................
192 7 ........................
192 8 ........................
192 9 ........................
193 0 ........................
193 1 ........................
193 2 ........................
193 3 ........................
193 4 .........................
193 5 .........................
193 6 ........................
193 7 ........................
193 8.....................
193 9 ........................
1 9 4 0 . . .  , ................
1 9 4 1 ..  . ..................
194 2 ........................
194 3 ........................
194 4 ........................
194 5 ........................
194 6 ........................
194 7 ........................
194 8 ....................
194 9 ........................
195 0 ........................
1951

A pril..................
M a y .................
Ju n e .................
Ju ly ..................
August............
Septem ber.. .
October...........
November. . . .  
December.........

1952 
Ja n u a ry .... . .
February'.. . . .
M a rc h ...............

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phosphate,of soda of ammonia meal phosphate, f.o.b. Chibulk per bulk per S. E. Mills f.o.b. factory cago, bulk,
unit N unit N per unit N bulk per unit N per unit N
$2.68 $2.85 S3.50 S3.53 S3.37
3.06 2.41 4.40 4.95 4.36
3.01 2.26 5.07 5.87 4.32
2.67 2.30 7.06 6.63 4.92
2.57 2.04 5.64 5.00 4.61
2.47 1.81 4.78 4.96 3.79
2.34 1.46 3.10 3.95 2.11
1.87 1.04 2.18 2.18 1.21
1.52 1.12 2.95 2.86 2.06
1.52 1.20 4.46 3.15 2.67
1.47 1.15 4.59 3.10 3.06
1.53 1.23 4.17 3.42 3.58
1.63 1.32 4.91 4.66 4.04
1.69 1.38 3.69 3.76 3.15
1.69 1.35 4.02 4.41 3.87
1.69 1.36 4.64 4.36 3.33
1.69 1.41 5.50 5.32 3.76
1.74 1.41 6.11 5.77 5.04
1.75 1.42 6.30 5.77 4.86
1.75 1.42 7.68 6.77 4.86
1.75 1.42 7.81 5.77 4.86*
1.97 1.44 11.04 7.38 . 6.60
2.50 1.60 12.72 10.66 12.63
2.86 2.03 12.94 10.59 10.84
3.15 2.29 10.11 13.18 10.73
3.00 1.95- 11.01 11.70 10.21
3.13 1.88 13.61 11.50 11.17
3.13 1.88 13.84 10.41 10.09
3.13 1.88 13.53 9.98 8.87
3.13 2.03 12.37 10.06 8.68
3.13 2.07 11.94 10.41 8.66
3.13 2.07 11.50 10.78 9.26
3.13 2.07 12.85 11.28 10.56
3.34 2.07 13.93 11.28 10.39
3.34 2.07 14.27 11.28 10.08

3.34 • 2.07 14.27 11.28 10.39
3.34 2.07 14.27 11.28 11.61
3.34 2.07 14.26 11.28 9.71

113
Index Numbers (1910-14 =  100) 

84 126 140 129
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 49 167 151 112
65 49 175 163 160
65 60 180 163 144
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
tl2 68 315 331 303

117 66 389 326 331
117 66 395 295 299
117 66 387 283 263
117 71 353 285 258
117 73 341 295 257
117 73 329 305 275
117 73 365 320 313
125 73 398 320 308
125 73 408 320 299

122 73 408 320 308
126 73 408 320 344
125 73 407 320 288

High grade 
ground 
olood, 

16-17% 
ammonia, 
Chicago, 

bulk, 
per unit N 

S3.52
4.90
5.70 
6.00  
5.72 
4.58
2.46
1.36
2.46 
3.27
3.65
4.25 
4.80 
3.53
3.90 
3.39 
4.43 
6.76 
6.62
6.71
6.71 
9.33

10.46
9.85

10.62
9.36

11.35
10.25 
8.50 
8.56
8.66
9.26 

10.32
10.25 
10.02

12.16
11.08
9.04

139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265 
297 
280 
302
266
322
291
241
243
246
263
293
291
285
345
315
257
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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,

bulk,
c.i.f. At c.i.f. At c.i.f. At c.i.f. At

more, mines, 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
1926.................... .598 3 .2 0 5 .5 7 .596 .854 23 .58 .537
1 9 2 7 . . . .............. .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 .9 0 .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 .9 4 .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 .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 .7 0 .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 .22 .397 .703 14.14 .195
1950.................... .763 3 .8 3 5 .47 .371 .716 14.33 .195
1951 

A pril.............. .810 3 .9 8 5 .4 7 .420 .796 16.00 .210
M ay ............... .810 3 .9 8 5 .47 .420 .796 16.00 .210
Ju n e ............... .810 3 .9 8 5 .47 .355 .708 13.44 .176
Ju ly ................ .810 3 .9 8 5 .47 .389 .768 14.72 .193
August.......... .810 3 .9 8 5 .47 .389 .768 14.72 .193
September. . .810 3 .9 8 5 .4 7 .386 .768 14.72 .193
October......... .820 3 .9 8 5 .4 7 .386 .768 14.72 .193
November. . .820 3 .9 8 5 .4 7 .386 .768 14.72 .193
D ecem ber.. . .820 3 .9 8 5 .4 7 .420 .827 16.00 .210

1952 
Ja n u a ry .. .  . .820 3 .9 8 5 .47 .420 .827 16.00 210
F eb ru ary .. . .820 3 .9 8 5 .4 7 .420 .827 16.00 210
M arch........... .832 3 .9 8 5 .4 7 .420 .827 16.00 210

1926.................... 112
Index

88
Numbers

114
(1910-14 =  

83
100)

90 98 82
1927.................... 100 86 113 90 97 106 89
1928.................... 108 86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93
1930.................... 101 88 113 95 102 111 94
1931.................... 90 88 113 95 102 111 94
1932.................... 85 88 113 95 101 111 94
1933.................... 81 86 113 93 91 104 91
1934.................... 91 87 110 68 79 93 74
1935.................... 92 91 117 58 72 89 68
1936.................... 89 51 113 65 74 95 77
1937.................... 95 51 113 71 79 102 85
1938................... 92 51 113 73 81 104 87
1939................... 89 53 113 73 79 101 87
1940.................... 96 53 . 113 72 77 102 87
1941.................... 102 54 110 73 82 106 87
1942.................... 112 59 129 73 85 106 84
1943.................... 117 55 121 73 82 105 83
1944................... 120 58 125 73 82 105 83
1945.................... 121 61 128 73 82 105 83
1946.................... 125 67 133 71 81 102 82
1947.................... 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 

April.............. 151 110 112 75 84 66 85
M ay .............. 151 110 112 75 84 66 85
Ju n e .............. 151 110 112 65 74 56 80
Ju ly ................ 151 110 112 70 81 ' 61 82
August.......... 151 110 112 70 81 61 82
September. . 151 110 112 70 81 61 82
October......... 153 110 112 70 81 61 . 82
November. ., 153 110 112 70 81 61 82
D ecem ber.. . 153 110 112 75 87 66 85

1952 
January . . . . 153 no 112 75 87 66 85
February. . . 153 110 112 75 87 66 85
M arch........... 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 

for com- prices
Farm  modities of all com- Fertilizer Chemical Organic Superphos-

prices* bought* moditiesf m aterial! ammoniates ammoniatea phate Potash**
192 6 .................  146 150 146 119 94 135 112 86
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
1932 .................. 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 . 9 2  63
193 6 ................. 114 123 118 73 47 107 89 69
193 7 ................. 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
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
1945 ................. 206 180 154 97 57 175 121 76
194 6 ...............  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
195 0 ................. 256 246 236 132 89 314 142 72
1951 *

April  309 273 268 141 91 353 151 78
M ay  305 272 266 139 91 334 151 78
June  301 272 265 134 91 311 151 69
Ju ly   294 271 261 135 93 297 151 74
August.. . .  292 271 258 135 94 294 151 74
September. 291 271 258 135 94 300 151 73
October. . .  296 272 259 140 94 335 153 73
November. 301 274 259 143 98 343 153 73
December.. 305 273 258 144 98 342 153

1952
Jan u ary ... 300 275 258 144 98 347 153 <8
February.. 289 276 255 146 98 365 153 <8
M a r c h .. . .  288 276 251 144 98 336 155 78

• II 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
1 n d o x. _. 4  ̂ . «

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

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

* B e g in n in g  J n ly  1040, bnled h ay  p rice s  red u ced  by $4.75 a  to n  to  be com p arab le  
to  lo o se  h a y  p rice s  p rev io u sly  q u oted . .    , n . ,

» A ll p o ta sh  s a l ts  now  qu oted  F .O .B . m ines on ly i m an u re  s a lts  sin ce  Ju n e  1041,

. . t - . l l ,  pnld fo r  . . . . . .  f .  lo w e r « . . .  . . .
a n n u al a w a g e  b ecau se  sin ce  102« o v e r  00%  o f  th e  p o tash  used In a g r ic u ltu re  h a .  
.  fo r  dnrfnir th e  d iscou n t period# T h e m axim um  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 RSM  per  
m ore n e a rly  a p p ro x im a te s  th e  a n n u al a v e ra g e  th a n  do p rice s  based on a rith m e tica l  
a v e r a 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 , an d  lis ts  
a ll  re ca n t p u b lica tio n s  o f  th e  U nited  S ta te s  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E x p e rim e n 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 ies . 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  co m p le te  in d ex  co v erin g  a ll p u b lica tio n s  
fro m  th ese  sou rces on  th e  p a rtic u la r  s u b je c ts  nam ed.

Fertilizers

"Sales of Commercial Fertilizers and o f Agri
cultural Minerals Reported to Date for Quarter 
Ended December 31, 1951," Dept, of Agr., 
Sacramento, Calif., Bur. o f Chem. Announce
ment No. FM-223, Feb. 18, 1952.

"Commercial Fertilizers Inspected and Ana
lyzed in the State of Georgia, Year 1951," 
Dept, o f Agr., Atlanta, Ga., Serial No. 136, 
Jan. 1952.

",Nitrogen Use Chart," Ext. Serv., Purdue 
Univ., Lafayette, Ind., Mimeo AY-74a, Feb. 
1952.

"Tonnage o f Commercial Fertilizer Reported 
by Manufacturers as Shipped to Kansas in the 
Fall of 1951, by Counties," Board of Agr., 
Control Div., Topeka, Kans., Feb. 25, 1952.

",Maryland Fertilizer Facts for 1951," In
spection and Regulatory Serv., College Park, 
Md.

"Fertilizer Inspection and Analysis; Spring, 
1951," Agr. Exp. Sta., Univ. of Mo., Columbia, 
Mo., Bui. 564, Dec. 1951.

"Fertilizer Sales by Grades in Order o f Ton- 
nage, July 1, 1951—December 31, 1951," 
Dept, o f Agr., Raleigh, N. C*

Soils

"Soil Survey of Prince Edward Island," Exp. 
Farms Serv., Charlottetown, P. E. 1., Can.,
G. B. Whiteside.

"The Seasonal Variation in pH of Hawaiian 
Soils," Agr. Exp. Sta., Univ. of Hawaii, Hono
lulu, Hawaii, Tech. Bui. No. 14, Aug. 1951, 
Y. Kanehiro, Y. Matsusa\a, and G. D. Sher
man.

"Illinois Acreage by Counties," Soil Testing 
Lab., Univ. of III., Urbana, 111., AG1523a, Dec. 
7,1951, A. U. Thor and W. J. Armon.

"Total Potash, Phosphate and Limestone 
Needs in Illinois Counties 1950, Soil Testing 
Lab., Univ. of 111., Urbana, 111., AG1523b, Dec. 
10, 1951, A. U. Thor and W. J. Armon.

"Limestone Requirements o f Illinois Counties 
—1950," Soil Testing Lab., Univ. of 111., 
Urbana, 111., AG1525, Dec. 26, 1951, A. U. 
Thor and W. J. Armon.

"Water and Our Forests," Forest Serv., 
USDA, Wash., D. C., Agr. Info. Bui. No. 71, 
Dec. 1951, B. Frank, and C. A. Betts.

"Soil Survey—Scott County, Virginia," Agr. 
Res. Admin., USDA, Wash., D. C., Series 1939, 
No. 13, Dec. 1951.

"Soil Testing in the United States," W. L. 
Nelson, Agr. Exp. Sta., N. C. State College, 
Raleigh, N. C., Dec. 1951.

Crops

"Alaska Agricultural Experiment Station 
Thirteenth Progress Report 1948," Agr. Exp. 
Sta., Univ. o f Alaska, Palmer, Alaska, June 30, 
1949.

"Small Grain Yields in Arkansas 1946-50," 
Agr. Exp. Sta., Univ. of A rk; Fayetteville, 
A rk; Series 25, June 1951, W. J. Wiser 
and H. R. Rosen.

"Sweet and Field Corn Report, Mt. Carmel 
and Windsor, Connecticut, 1951," Agr. Exp. 
Sta., Univ. of Conn., New Haven, Conn., Rpt. 
of Progress 51 G l, Feb. 1, 1952, D. F. Jones,
H. L. Everett, and D. B. Walden.

"Four New Hibiscus Varieties," Agr. Exp. 
Sta., Univ. o f Hawaii, Honolulu, Hawaii, Cir. 
35, Feb. 1952, H. Y. Nakqsone and R. A. 
Hamilton.

"1951 Performance o f Private and Open- 
pedigree Corn Hybrids in Indiana," Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind., Sta. Cir. 
380, Jan. 1952, J. E. Newman, S. R. Miles, 
and P. L. Crane.

"A Preliminary Report of Tests Conducted 
by the Red River Valley Agricultural Experi
ment Station, Box 5008, Bossier City, Loui
siana 1951," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., J. Y. Oakes, L. L. Mc
Cormick, and H. W. Ivy.

",Red Clover Varieties and Strains," Ext. 
Serv., Univ. o f Md., College Park, Md., Fact 
Sheet 44, A. O. Kuhn.

"Early Tomato Production in Michigan," 
Agr. Exp. Sta., Mich. State College, East 
Lansing, Mich., Cir. Bui. 220, Feb. 1952,
S. H. Wittwer and A. N. Reath.

"Planting and Growing Cottonwood on Bot
tomlands," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Bui. 485, Oct. 1951, L. C. ' 
Maisenhelder.

"Growth and Flowering Characteristics of 
Camellias," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 160, June 1951, F. S. 
Batson.

37
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"The Effects of Thermal-Neutron Irradiation 
of Maize and Barley Kernels," Agr. Exp. Sta., 
Univ. of Nebr., Lincoln, Nebr., Res. Bui. 167, 
Jan. 1951, J. W. Schmidt and E. F . Frolik- 

"Performance of Soybean Varieties in Neb
raska 1948-1951,” Agr. Exp. Sta., Univ. of 
Nebr., Lincoln, Nebr., Outstate Testing Cir. 
21, Feb. 1952, A. F . Dreier, D. G. Han way, 
and R. S. Matlock- 

"Gardening in New Mexico,” Ext. Serv., 
N . Mex. A Gr M College, State College, N. 
Mex., Cir. 231, June 1951, L. C. Gibbs.

"Frame Gardens,” Ext. Serv., N. Mex. 
A & M College, State College, N . Mex., Cir. 
232, June 1951, L. C. Gibbs.

"North Carolina Accepts the Challenge 
through a United Agricultural Program,” Dept, 
of Agr., Raleigh, N . C.

"Tobacco Plant Production Guide— Flue 
Cured Tobacco," Ext. Serv., N . C. State Col
lege, Raleigh, N. C., Ext. Cir. No. 363, Dec. 
1951, R. R. Bennett and S. N . Hawks.

"Burley Tobacco Plant Production Guide,” 
Ext. Serv., N. C. State College, Raleigh, N. C., 
Ext. Cir. No. 364, Dec. 1951, R. R. Bennett 
and S. N . Hawks.

"Garden Guide— Grow-Conserve-Eat,” Ext. 
Serv., N. C. State College, Raleigh, N. C., Ext. 
Cir. No. 365, Jan. 1952, H . R. Niswonger,
H . R. Garriss, T. M. Dobrovsky, R. E. Bryan, 
and N. Orr.

"1951 Hybrid Corn Field Trials,” Agr. Exp. 
Sta., N. D. State College, Fargo, N. D., Agron. 
Mimeo Cir. 84, Jan. 1952, W. Widdakas and 
R. B. Widdifield.

"Oklahoma Cotton Varieties; Varietal De
scriptions, and Performance Test Results, 1945-
1951,” Agr. Exp. Sta., Okla. A Gr M College, 
Stillwater, Okla., Bui. No. B-381, Feb. 1952, 
J. M. Green, M. G. Keathley, E . S. Oswalt, 
and N. M. Gober, Jr.

"Establishment of Grasses and Legumes,” 
Forage Crops Leaf. No. 1, Jan. 1952, J. R. 
Harlan and W. C. Elder; ",Seeding Rates of 
Grasses and Legumes,” Forage Crops Leaf. 
No. 2, Jan. 1952, J. R. Harlan, W. C. Elder, 
and R. A. Chessmore; "Forage Crops Recom
mended in Oklahoma," Forage Crops Leaf. 
No. 3, Jan. 1952, J. R. Harlan, W. C. Elder, 
and R. A. Chessmore; "Tall Fescue (Festuca 
Arundinacea),” Forage Crops Leaf. No. 5, 
Feb. 1952, J. R. Harlan and W. C. Elder; 
"Blue Panic (Pancium Antidotale),” Forage 
Crops Leaf. No. 6, Feb. 1952, J. R. Harlan; 
" Caucasian Bluestem (Andropogon Cauca- 
sicus),” Forage Crops Leaf. No. 7 , Feb. 1952, 
J. R. Harlan; Smooth Brome (Bromus 
Inermis),” Forage Crops Leaf. No. 8, Feb.
1952, R. A. Chessmore and J. R. Harlan; Agr. 
Exp. Sta., Okla. A Gr M College, Stillwater, 
Okla.

"Science for the Farmer,” Agr. Exp. Sta., 
Pa. State College, State College, Pa., Suplt. 
No. 2, Bui. 540, 64th A. R., Mar. 1952, H . A. 
Meyer and H. N. Cope.

"The 1951 Cotton Contest, South Carolina,"

Ext. Serv., Clemson Agr. College, Clem son, 
S. C., Cir. 366, Jan. 1952, H . G. Boylston.

"Citrus Variety Trends in the Lower Rio 
Grande Valley,” Agr. Exp. Sta., Tex. A Gr M 
College, College Station, Tex., Bui. 742, Dec. 
1951, D. C. Alderman.

"Grain Sorghum By-product Feeds for Farm 
Animals,” Agr. Exp. Sta., Tex. A Gr M College, 
College Station, Tex., Bui. 743, Dec. 1951.

"Performance of Cotton Varieties in Texas 
1948-50,” Agr. Exp. Sta., Tex. A Gr M College, 
College Station, Tex., Bui. 739, Sept. 1951, 
D. T . Killough, E. F. McFarland, T. R. Rich
mond, and F. C. Elliott.

"Castor Beans in Texas," Ext. Serv., Tex. 
A Gr M College, College Station, Tex., B-195.

"Results of Hybrid Corn Yield Trials in 
West Virginia, 1951," Agr. Exp. Sta., Tex. 
A Gr M College, College Station, Tex., Current 
Rpt. No. 1, Feb. 1952, J. L. Cartledge, R. J. 
Friant, and C. W. Neal.

" Christmas Trees— Their Profitable Produc
tion in West Virginia,” Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Cir. 82, June 
1951, E. H. Tryon, A. W. Goodspeed, R. P. 
True, and C. J. Johnson.

"Winter Oats for the South,” USDA, Wash., 
D. C., Farmers' Bui. No. 2037, Dec. 1951, 
T. R. Stanton and F. A. Coffman.

"Descriptions of and Key to American 
Potato Varieties,” USDA, Wash., D. C., Cir. 
741, Nov. 1951, C. F. Clark and P. M. Lom
bard.

"Ten Peaches and a Nectarine for the West
ern States,” USDA, Wash., D. C., Cir. 885, 
Nov. 1951, C. O. Hesse and L. A. Thompson.

"Studies of Soil Moisture and Spacing for 
Seed Crops of Carrots and Onions,” USDA, 
Wash., D. C., Cir. 892, Dec. 1951, L. R. 
Hawthorn.

"Report of the. Federal Experiment Station 
in Puerto Rico 1951,” Fed. Agr. Exp. Sta., 
Mayaguez, Puerto Rico, Dec. 1951.

"Report of the Chief of the Bureau of Agri
cultural and Industrial Chemistry Agricultural 
Research Administration,” USDA, Wash.’.D . C.

",Report of the Chief of the Office of Experi
ment Stations, Agricultural Research Adminis
tration, 1951,” USDA, Wash., D. C.

"Report of the Chief of the Forest Service 
1951— Natural Enemies of Timber Abun
dance," USDA, Wash., D. C.

Economics
"American-Egyptian Cotton— An Economic 

Analysis," Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., Bui. 238, Nov. 1951, S. 
Hat horn, Jr.

"Labor and Material Requirements for Crops 
and Livestock IL Truck Crops,” Agr. Exp. 
Sta., Univ. of Fla., Gainesville, Fla., Bui. 489, 
Jan. 1952, A. H. Spurlock, D. L. Brooke, and 
R. E. L. Greene.

"Pasture Costs and Returns in Central In
diana,” Agr. Exp. Sta., Purdue Univ., Lafayette, 
Ind., Sta. Cir. 376, Oct. 1951, P. R. Robbins.
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"Effect o f Corn Price Supports at Various 
Levels" Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Sta. Cir. 377, Dec. 1951, B. K. 
Meeker and J. C. Bottum.

"What to Look, for When Buying a Farm," 
Ext. Serv., Univ. of Md., College Park., Md., 
Fact Sheet 42, A. B. Hamilton.

"Population Trends and Labor on Southern 
Farms 1949-1950," Agr. Exp. Sta., Miss. State 
College, State College, Miss., Cir. 168, Dec.
1951, H. A. Pedersen.

"North Carolina’s 1952 Agricultural Out
look,” Ext. Serv., N. C. State College, Raleigh, 
N. C.

"The Agricultural Outlook South Carolina,
1952," Ext. Serv., Clemson College, Clemson, 
S. C., Cir. 368, Dec. 1951.

"Economic Land Classification o f Smyth 
County," Agr. Exp. Sta., Va. Poly. Institute, 
Blacksburg, Va., Bui. 446, Sept. 1951, G. W'.* 
Patteson and Z. M. K. Fulton, Jr.

"Economic Land Classification o f Bath 
County" Agr. Exp. Sta., Va. Poly. Inst., 
Blacksburg, Va., Bui. 447, Oct. 1951, G. W. 
Patteson and Z. M. K. Fulton, Jr.

"Keeping up on the Farm Outlook” Ext. 
Cir. No. 202, Jan. 31, 1952; "Keeping up on 
the Farm Outlook," Ext. Cir. No. 203, Feb. 
29, 1952; Ext. Serv., State College o f Wash., 
Pullman, Wash., K. Hobson.

"Annual Report on Tobacco Statistics 1951," 
Pro. & Mktg. Admin., USDA, Wash., D. C., 
Stat. Bui. No. 103, Dec. 1951.

"Report of the Solicitor to the Secretary of 
Agriculture for the Fiscal Year Ended June 30, 
1951," USDA, Wash., D. C.

"Report o f Activities under the Research and 
Marketing Act 1951," Agr. Res. Admin., 
USDA, Wash., D. C.

"Report o f the President o f the Commodity 
Credit Corporation, 1951," USDA, Wash., 
D. C.

"Report of the Administrator of the Com
modity Exchange Authority, 1951," USDA, 
Wash., D. C.

"Report of the Manager of the Federal Crop 
Insurance Corporation, 1951," USDA, Wash.,
D. C.

"Agricultural Conservation Program Statis
tical Summary 1950," Pro. 6* Mktg• Admin., 
USDA, Wash., D. C., Dec. 1951.

"The Agricultural Conservation Program 
Handbook (1061) for 1952 for: Ariz., Conn., 
Del., Fla., Ga., III., Ind., Iowa., Kans., Ky., 
La., Md., Mass., Mich., Minn., Miss., Mo., 
N. H., N. Mex., N. Y., Nev., N. D., Ohio, 
Oreg., R. I., S. C., S. D., Tex., Va., Wash., 
W. Va., Wis., Wyo., Alaska, Hawaii, Puerto 
Rico, Virgin Islands; USDA, Pro. & Mktg• 
Admin., Wash., D. C.

Use of a Soil Test Summary . . .

(From page 20)

needed. For example, the data on 
samples for corn recommendations in 
one area in eastern North Carolina are 
presented in Table III. It can be read
ily seen that a high percentage of the 
soils are high in phosphorus and low 
in potassium. Under these conditions, 
a high proportion of the corn recom
mendations would include a 6-6-12. 
The opposite condition might exist in 
some areas where a high percentage of 
the soils are low in phosphorus and 
high in potassium. In these areas, 
many of the fertilizer recommendations 
for corn would suggest a 5-10-5. If the 
most efficient use is to be made of fer
tilizer materials, then the analysis fer
tilizer which will correct soil deficien
cies should be available to the farmers.

Experim ent station agronom ists: 
Soil test summaries can be useful to 
experiment station workers in deter

mining where soil fertility investiga
tions are urgently needed. A knowl
edge of the areas in the state that are 
low or high in a given nutrient element 
may help to point to the need for 
studies regarding fertilizer responses 
of crops being grown in these areas.

In addition, the averages of soil tests 
on samples from farmers’ fields may 
provide a basis for selecting experimen
tal fields that more nearly represent 
average fertility levels of soils on which 
various crops are being grown.

A consideration of the summaries 
along with careful consideration of ex
perimental work is helpful in making 
recommendations for the establishment 
of new fertilizer grades. The fact that 
in North Carolina over 80% of the to
bacco soils tested were high or very 
high in phosphorus and 50% were low 
or very low in potash helped in pro-
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T a b l e  I I I . — A  H ig h  P e r c e n t a g e  o f  t h e  
S a m p l e s  fo r  C orn  in  T y p e  o f  F a r m 
in g  A r e a  N o. 3  W e r e  H ig h  i n  P h o s 
p h o r u s  a n d  Low i n  P o t a s h  *

Level
Plant Food

P K

% %
V L ...................................... 2 14
L .......... 12 51
NT.......................................... 13 24
H ............... 24 7
VH...................................... 49 4

* 835 samples analyzed.

posing a 4-8-10 as a recommended 
tobacco fertilizer as a substitute for 
3-9-6.

Sum m ary

Recognizing the fact that the main 
objective in soil testing is to obtain a 
basis for supplying farmers with de
pendable information as to the lime and 
fertilizer needs of each field, summaries 
of these soil tests may show general 
fertility levels. The summaries can be 
useful to local agricultural leaders, ex
tension specialists, industry agrono
mists, and experiment station workers 
in promoting their respective programs.

A summary of soil tests in North 
Carolina during the period July 1,

1949, to June 30, 1950, was published 
and distributed to local and state agri
cultural leaders.

Some of the more important appli
cations of these data are as follows:

1. The summary revealed the gen
eral need for lime. The soils in the 
Coastal Plain were somewhat more 
acid than those in the Piedmont and 
Mountain regions. The forage crops, 
alfalfa, ladino-grass and other pastures 
showed the greatest need for lime.

2. The counties having soils with the 
highest phosphorus levels were in the 
Coastal Plain. The phosphorus levels 
were related to past fertilization. In 
contrast to phosphorus, the potassium 
content was highest in the Piedmont 
and Mountain regions and is related to 
general soil association.

3. The soil tests, summarized on a 
county basis, help to point out to county 
agricultural leaders the general levels 
of fertility and indicate nutrients which 
are likely to be deficient.

4. Agronomy extension specialists 
can utilize information in soil test sum
maries to emphasize the need for spe
cial fertilization in accordance with soil 
needs, for example, 4-8-10 on tobacco 
and extra superphosphate or muriate 
of potash for improved pastures.

5. Data in soil test summaries may 
be used as a basis for fertilizer and lime 
industry agronomists to predict what

pH (A CID ITY)

BELOW 6.0 ABOVE 6.0

PHOSPHORUS

LOW MED. HIGH

LOW MED HIGH

POTASSIUM

5 .  L ad in o -g rass In area  7  ( 3 8 2  s a m p le s) . A h igh  p ercen tag e  o f  th e  sam ples tested  fo r 
lad in o -g rass p astu res in  typ e o f  fa rm in g  area  7  w ere acid  and low in  phosphorus.
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analysis fertilizer will be most recom
mended for specific crops in an area 
or county and where lime is most 
needed.

6. Soil test summaries may help ex
periment station soil fertility workers 
in obtaining an idea as to the fertility 
level of soils on which various crops 
are being grown. These averages of 
samples from farmers’ fields may aid

in pointing to the soil conditions that 
need further study.

7. It should be emphasized that soil 
test summaries represent averages and 
are of very little value in showing the 
fertility level of a given field. The 
best method of determining the specific 
lime and fertilizer needs is to test soil 
samples from each field.

Soybeans Need Fertilizer . . .

( From page 26)

sium, alone and in combination with 
nitrogen, phosphorus, and trace ele
ments. Two of the tests were con
ducted at the Rice Branch Experiment 
Station at Stuttgart and three were con
ducted on outlying rice farms. In test 
No. 4 (see Table I )  the fertilizer was 
mixed into the soil before the beans 
were planted. In the other tests the 
fertilizer was applied as a sidedressing 
a few inches on each side of the row 
when the beans were about 6 to 8 
inches high. In test 1, the previous 
crop was soybeans; in test 2, cotton; 
and in tests 3, 4, and 5, rice. In tests 
1, 2, and 3 severe chlorosis was present 
when the fertilizer was applied. In 
test 4 chlorosis appeared on the check 
plots when the plants were about 10

inches high. In test 5 no chlorosis was 
observed during the growing season. 
Potash had been applied to the rice that 
preceded soybeans on this farm in test
5.

Observations on the severity of chlo
rosis on rows receiving various treat
ments, from the time the fertilizer was 
applied until harvest, showed that potas
sium alone, or in combination with 
phosphorus, nitrogen, and Esminel, 
prevented chlorosis when applied at the 
time of planting, and respited in 
marked recovery of the plants when 
applied as a sidedressing after the plants 
were showing deficiency symptoms.

The results also showed outstanding 
yield response to combined applications 
of potassium and phosphorus, but no

T a b l e  I.— R e s u l t s  o p  S o y b e a n  F e r t i l i z e r  T e s t s  o n  R i c e  F a b m s  a n d  a t  t h e  R i c e
B r a n c h  E x p e r i m e n t  S t a t i o n ,  S t u t t g a r t ,  A r k a n s a s ,  1 9 5 0  #

Treatment

Average yield, bushels per acre

Test
1

Test
2

Test
3

Test
4

Test
5

1. No fertilizer.................................................. 12.6 11.6 15.4 17.0 29.8
2. Potash............................................................ 19.9 26.9 21.5 22.1 35.1
3. Potash, Phosphate....................................... 23.6 30.0 25.8 32.1 40.9
4. Potash, Phosphate, Nitrogen.................... 23.8 30.6 30.4 31.6 36.6
5. Potash, Phosphate, Nitrogen, Trace

Minerals.................................................... 23.0 29.6 32.2 31.6 38.9

Potash = 168 lbs. 0—0—60 per acre Nitrogen = 160 lbs. 16-0-0 per acre
Phosphate = 500 lbs. 0-20—0 per acre Trace Minerals = 40 lbs. Es-Min-El'per acre
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significant response to nitrogen or Es- 
minel. Yield increases from the rela
tively heavy applications of 100 lbs. 
P20 6 and 100 lbs. K 20  per acre varied 
from 10 to 18 bushels per acre over the 
check plots in the five tests. The mini
mum increase of 10 bushels of soy
beans, calculated at the season average 
price of $2.00 per bushel, returned a 
profit of approximately $7.00 per acre 
over fertilizer cost.

The following year a more detailed 
experiment was conducted to deter
mine the effects of various amounts 
and combinations of phosphate and 
potash (Table II ) . The soil on the 
experimental area contained 1.7% or-

T a b l e  I I . — R e s u l t s  o f  S o y b e a n  F e r 
t i l i z a t i o n  E x p e r i m e n t  a t  R i c e  
B r a n c h  E x p e r i m e n t  S t a t io n , S t u t t 
g a r t , A r k a n s a s , 1 9 5 1

Treatment 
lbs. per acre

Average 
bushels 
per acre Profit, 

if any,* 
over 
fer

tilizer 
costYield

In
crease
over
no
fer

tilizer

1. No fertilizer. . .
2. 20# PiOs........ 16.2 —0.3
3. 40# PjO*........ 18.3 1.8
4. 40# K jO ........... 19.7 3.2 $4.44
5. 20# PtO#..........

40# K jO ........... 24.2 7.7 11.79
6. 40# PjOs

40# K jO ........... 25.5 9.0 12.74
7. 80# PjOb

40# K20 ........... 27.7 11.2 13.84
8. 40# P20 6

80# K20 ........... 25.9 9.4 11.58
9. 80# P20 8

80# K20 ........... 26.9 10.4 10.28
10. 80# P20 6

80# & 0 24.9 8.4
32# N (cyana

mid)
11. 80# P20 6

80# K20
32# N 22 9 6.4
50# Es-Min-El

•Soybeans at $2.00 per bushel, 0-20-0 at $1.65 
per 100 lbs., 0-0-60 at $2.95 per 100 lbs.

ganic matter, 8 ppm. available phospho
rus, 20 ppm. available potassium, 2,800 
ppm. available calcium, 160 ppm. 
available magnesium, and a pH of 7.3 
to 7.6. All treatments were applied as 
a sidedressing 6" to each side of the 
row and 3W deep, when the beans were 
6 to 8 inches tall. Chlorosis did not oc
cur on any plots until the beans were 
approximately a foot tall, after which 
time increasingly severe symptoms of 
potash deficiency became apparent on 
all plots which did not receive potash. 
Chlorosis was generally most severe 
on the lower leaves of the plant. Plants 
which were fertilized with superphos
phate alone showed more severe potash 
deficiency symptoms than unfertilized 
plants.

The application of 40 lbs. P20 6 alone 
gave an increase in yield of 1.8 bushels 
over the check, while the 40-lb. K 20  
application alone increased the yield 
3.2 bushels, indicating that the avail
able potash supply was limiting yield 
to a greater extent than the phospho
rus supply (Table II) . When both 
elements were used in various combina
tions, however, maximum yield in
creases were apparently determined by 
maximum levels of phosphate fertili
zation, rather than maximum levels of 
potash fertilization. Under the condi
tions of this experiment, the cyanamid 
and/or trace mineral treatments 
showed a slight tendency to decrease 
soybean yields. The profits gained 
from fertilizer treatments were esti
mated oh the basis of season average 
soybean price and current retail fertili
zer costs.

Methods of fertilizer application 
were compared in an adjoining experi
ment. The results indicated that side- 
dressing treatments, at low and high 
rates of fertilization, increased yields 
from 1.5 to 3 bushels per acre more 
than when the equivalent amounts of 
fertilizer were broadcast and disced in 
before planting.

Soybean production in the three 
major rice-producing counties in 
Arkansas averaged 20.5 bushels per



acre in 1950. The tests described in
dicate that the average yield could be 
increased profitably on many rice farms 
by a minimum application of 400 lbs. 
of 0-12-12 at planting or as a sidedress- 
ing during early growth. Future ex
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periments are planned to determine the 
benefits that may be derived from heav
ier fertilization and larger plant popu
lations, and effects of nitrogen appli
cations at various times during the 
growth period.
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No More Fodder Pullin’ . . .

(From page 25)

them, it was futile to say that fodder 
pulling was an uneconomic practice.
The cost of gathering the fodder wasn’t 
especially important when the farmer’s 
family generally furnished the labor.
And the mule had to be fed.

This new type of farming was great
ly accelerated by the soil conservation 
district program which got under way 
in 1937. The emphasis which the dis
tricts placed on using and treating the 
land according to its capability and 
needs meant that a lot of what had 
formerly been cotton and corn land 
went into pasture and hay crops. And 
through the same district program, new 
forage crops like tall fescue, reseeding 
crimson and ladino clover, sericea, 
kudzu, and many other plants were 
introduced and given widespread dis
tribution.

How rapidly this program has 
spread across the area where fodder 
pulling was most common is indicated 
by the fact that in the Southeastern 
States bounded by the Potomac, Ohio, 
and Mississippi Rivers, more than 91 
per cent of all the farm land is now in 
soil conservation districts. With as
sistance of technicians of the Soil Con
servation Service assigned to these dis
tricts, farmers have planned for con
servation farming more than 58 mil
lion acres, or 40 per cent of the farm 
land.

Along with the development of soil 
conservation districts has come the 
mechanization of farming operations 
in the Southeast. Farm equipment is 
not yet so plentiful in the South as it 
is in some of the other sections of the

country. But farmers working to
gether in neighborhood groups in soil 
conservation districts are making effi
cient use of what they have by pooling 
the equipment that is available. And 
the increased farm income that has re
sulted from improved farming methods 
is enabling them to speed up farm 
mechanization.

With tractor power replacing mule 
power on an ever-increasing number 
of farms, fodder is no longer needed to 
get the spring plowing job done. And 
year-round grazing that is possible in 
a large part of the Southeast, now that 
a wide variety of adapted pasture plants 
is available, has greatly reduced the

F ig . 2 .  An anim ated  H aystack h ead in g  fo r  th e  
b a rn .
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need for all kinds of harvested feed. 
The cows are harvesting their own 
feed, cafeteria style, in most sections of 
the Southeast for 10 to 12 months of 
the year.

Many of these new crops are used 
for hay and with the coming of trac
tor-drawn mowing machines, the hay 
problem has been further simplified. 
An Alabama farmer, who has about 
300 acres of open land, told me a year 
or so ago that he had 3,500 bales of 
hay on hand in late May.

“I thought I might need it during 
the winter, but the cows stayed on 
pasture most of the time,” he said. ‘‘If 
anybody wants to buy if, all right. 
One fellow came along last week and 
bought a few bales. But if I don’t sell 
it, I don’t care.”

What then, I inquired, did he in
tend to do with it?

“Well,” he said thoughtfully, as if 
this hadn’t occurred to him before, 
“if it rots, I ’ll haul it out to the field 
and spread it on the ground. In fact, 
I may do that anyway. I don’t know 
of a better use I could make of it. After

all, it didn’t cost me anything but a 
few hours work.”

Contrast that with the farmer of 
only two or three decades ago, who 
struggled to gather up a few hundred 
bundles of fodder and a ton or so of 
cowpea hay to tide him over until he 
could cut some green oats in the spring. 
The contrast gives a pretty good idea 
of a significance of the revolution that 
has taken place on Southern farms in 
a relatively few years.

There are nostalgic memories of 
fodder pulling in the South, just as 
there are of vanishing farm practices 
in other sections of the country. The 
toil and sweat are forgotten in con
templating more pleasant memories of 
a ripe, red watermelon broken over a 
stump, a cool drink at the spring, and 
a song in the moonlight.

But few would exchange for even 
these more pleasant aspects of the old 
days, the business-like hum of a trac
tor, the sight of well-fed cows resting 
in the shade, or the expanding carpet 
of green that is spreading over fields 
where gaunt cornstalks once stood when 
the fodder had been taken to the barn.

Tomato Prodoction . . .
. (From page 23)

and hoes are available to accomplish 
proper cultivation.

Before cultivation is attempted, the 
location of the root system of the plants 
should be determined so that the culti
vator can be properly adjusted to accom
plish the job without destroying roots.

Crop rotation is important in a stable 
agriculture. It is anticipated that this 
subject will be discussed elsewhere be
cause a proper approach of the subject 
is beyond the scope of this article.

Insect and Disease Control

Adequate information is available 
for insect and disease control. This 
can be supplied by the experiment sta
tions, county agents, and canner repre
sentatives.

Harvesting

It has been observed in many in
stances that even after a satisfactory 
crop has been grown many fail to ade
quately and properly supervise the pick
ing and delivery of the crop. It is 
highly desirable to lift the vines to find 
the excellent fruit that ripens under
neath the vines. In fact, during ex
tremely hot weather the most satisfac
tory fruit for picking is that protected 
from the sun by adequate foliage. 
Many pickers fail to lift the vines in 
order to get this fruit and several tons 
of tomatoes can be lost in this manner. 
The moving of the vines allows air to 
penetrate and tends to mature and ripen 
the fruit.
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The Inorganic Side of Life . . .

(From page 14)

Since this requires the use of the miss
ing elements as fertilizer, the likeli
hood of their being lacking in foods 
and feeds is greatly lessened. Never
theless, it is now common practice to 
add small amounts of copper sulfate 
to hog feeds and, where the pigs do 
not have contact with the soil, a solu
tion of copper sulfate is painted on 
the sow’s teats. Manganese sulfate, 
at 6 ounces a ton, is a more or less 
standard ingredient of poultry feeds as 
a protective agent against perosis. Oc
casionally copper and manganese sul
fates are added to dairy cow feeds, and 
zinc sulfate or carbonate as well.

In this connection, it is important to 
note that the solubilities of the copper, 
manganese, and zinc in the soil are 
greatly reduced by liming and by the 
use of soluble phosphates. The tend
ency to over-lime and over-phosphate 
land is very marked in the more inten
sive farming areas, and difficulties have 
been experienced with livestock under 
such conditions.

Recently, on a farm in southern New 
Jersey, 74 cattle were lost by death or 
forced sale from hyperkeratosis, or X- 
disease. This farm had had a long and 
successful history as a dairy farm. But 
a very progressive son finally took over 
its management. Among other changes 
in practice, he greatly increased the use 
of lime and fertilizer. In due time, 
hyperkeratosis developed and, even
tually, the son was forced out of the 
farming business. This disease is char
acterized by a thickening of the skin, 
notably of the shoulders and face, pro
liferations on the tongue and in the 
mouth, lachrymation, emaciation, and 
some tendency toward scouring. The 
udders of affected heifers have a tex
ture somewhat like that of canvas.

For a time it was believed that ex
cessive molybdenum, liberated by heavy 
liming, was the cause of the disease. 
Some of the oven-dry forage contained

as much as 9 ppm. of this element. 
But this concept as to the cause has 
been discarded. More recently, our 
studies have suggested the possibility 
of zinc deficiency resulting from exces
sive use of lime and superphosphate. 
Biochemists have produced a similar 
disease in rats by withholding zinc 
from the diet.

The solubility of soil cobalt, an ele
ment that is known to be essential to 
animals but not to plants, is also de
creased by liming. Cobalt deficiency 
in forage is known to be widespread. 
Such deficiency is at least partially re
sponsible for “pine disease,” “Morton’s 
Main disease,” “bush sickness,” “salt 
sickness,” “Burton’s ail,” and “Grand 
Traverse disease.” The symptoms com
mon to all these diseases are depraved 
appetite, progressive emaciation, ane
mia, retarded development of sexual 
characteristics, and muscular atrophy. 
The spleen shrivels. The hair or wool 
becomes harsh. Sheep are affected 
more than cattle and young stock more 
than old. In some cases, the only evi
dence of disease may be a very slow 
or no gain in weight.

Cobalt deficiency is most likely to 
occur in areas where the soil has been 
derived from acid igneous rocks, such 
as the granites, gneisses, and schists. 
It is less likely to be found in Areas 
where the soils are derived from the 
more basic diorites and basalts. It is 
present in greatest abundance in rocks 
containing minerals that are high in 
iron and magnesium, since the atomic 
radii of these three elements are quite 
similar, varying between 0.78 and 0.83 
A. Coral-reef soils tend to be low in 
cobalt, whereas volcanic soils are high 
in it.

The passing point for soils is of the 
order of 2 ppm. total cobalt, equivalent 
to about 4 pounds of the element in 
the plowed acre. Forage for sheep 
should contain 0.07 ppm. cobalt, but
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somewhat smaller amounts apparently 
suffice for cattle. Most grasses are rela
tively low in cobalt, but bliiegrass may 
be an exception. A sample of New 
Jersey bluegrass was found to contain 
0.24 ppm. cobalt, more than was found 
in any other plant. Legumes tend to 
be high in cobalt. In proportion as 
they are present in the forage, cobalt 
deficiency for livestock is less likely 
to occur.

The problem here is as to whether 
it is better to add cobalt to the soil so 
that it may become an organic part of 
the plant, or whether the cobalt can 
be fed directly to animals. The nor
mal rate of application of cobalt sul
fate to deficient pasture soils is from 
2 to 4 ounces an acre annually, in com
parison with the 2 grams that is being 
added by some manufacturers to each 
ton of grain feed for cows. The econ
omy of putting it in the feed is appar
ent, the cost being of the order of % 
cent a ton.

Insofar as cows and other ruminants 
are concerned, direct addition of the 
mineral salt to the feed is entirely satis
factory. The cow’s rumen is a living 
factory where feed is digested and new 
products are developed by bacterial 
synthesis. In this environment, vita
min B12, of which cobalt is a constitu
ent, is synthesized. In the case of man 
and non-ruminants, the bacteria of the 
intestine may accomplish much the 
same purpose as the rumen of the cow. 
Thus the antibiotics, by reducing the 
activity of the microorganisms in the 
intestinal tract, have been shown to 
lower the synthesis of certain vitamins, 
with resulting faulty nutrition.

Safety in Variety

One of the best means of meeting 
the mineral requirements of animals 
is by having as wide variety of mate
rials in the feed as possible. The tend
ency to have animals grazing on pure 
stands of one or two forage plants is 
wrong in principle. In this connection, 
there is something to be said in favor 
even of weeds, since they add mineral

variety to the diet. Some weeds are 
known to be high in certain minor 
elements. Thus ragweeds are notably 
high in zinc.

Similarly the inorganic requirements 
of man can be met through choice of 
foods from many areas. When one 
considers that plant products from all 
over the world find their way to the 
table, it would appear that man’s needs 
for all the essential minerals would thus 
be met. It must be admitted, how
ever, that this is a “hit-and-miss” sys
tem, and that many cases of deficiency 
may develop under such a procedure. 
In this connection, it is conceivable that 
more difficulty from minor-element 
deficiencies may be experienced by , 
folks on the farm than by those in the 
city, since a larger part of the farmer’s 
food is derived from one source.

Meat, eggs, and milk have high pro
tective value for man, in terms of in
organic elements. Animals tend to ef
fect a screening process by which non- 
essential and injurious elements are 
largely eliminated. In the worst cases, 
the animal loses its life while serving 
as an “official taster” for man. There 
are other advantages in an animal . 
economy, since if eggs and milk are to 
be produced economically all the needs 
of the animals must be met, and their 
mineral needs are quite similar to those 
of man. The livers of animals are 
especially valuable as sources of minor 
elements. Seafood is also very impor
tant in this connection.

Within recent years a great deal of 
publicity has been given to organic gar
dening and farming in which depend- . 
ence is placed on manures and com
posts rather than on mineral fertilizers. < 
It is apparent that, in proportion as 
more organic materials can be accumu- : 
lated and used, a supply of all the nec- • 
essary mineral elements is more likely 
to be maintained in the soil. This is 
especially true of back-yard compost 
that may contain plant materials from 
all over the earth. Thus the refuse 
from Brazilian coffee, Yucatan bananas, 
Florida oranges, California carrots, Rio
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Grande Valley vegetables, home-state 
crops, and home-garden produce all 
find their way into the compost pile.

It would seem that the people of the 
United States of America are not in 
dire need of extra minerals, including 
the minor elements, since our life-ex- 
pectancy at birth is now over 65 years. 
Yet it is well known that if all man’s 
nutritional and other needs were met

his span of life might well be more than 
a century. Certainly some of the ills of 
man can be traced to deficiencies of one 
or another or several of the inorganic 
elements. It is doubtful whether a 
longer average life is so much to be 
desired as a more healthful life while 
it is being lived. That might well be 
possible through a better balanced diet 
of the inorganic elements.

Potash for Pecans
' B f  C ir c le  E e J e  

Agricultural Extension Service, Gainesville, Florida

SIGNIFICANTLY higher yields of 
nuts have been obtained from pecan 

trees receiving 5-10 lbs. of potash per 
year than from trees that were given no 
potash, according to G. H. Blackmon 
and Ralph H. Sharpe of the University 
of Florida Agricultural Experiment 
Stations.

In tests at. the North Florida Experi
ment Station at Quincy, Horticulturists 
Blackmon and Sharpe applied 5 or 10 
lbs. of muriate of potash to each of a 
group of trees—5 lbs. to some, 10 lbs. 
to others—and the yields were signifi
cantly higher than yields from trees re
ceiving the same treatment except for 
the potash application. Reseeding 
crimson clover was Used as a cover crop 
in the orchard.

They also found trees of the Moore 
variety that received potash were not as 
severely damaged by low temperatures 
as trees that were given no potash.

While the trees receiving 10 lbs. of 
potash each produced somewhat higher 
yields than those receiving 5 lbs., the 
Florida workers found that the differ
ence in yields between the two groups 
was not large enough tcTjustify the 10- 
lb. application. They recommend 
about 5 lbs. per tree for maximum re
sults from the material used.

T h e  tre e  in  the  foregrou n d  receiv ed  no potash  
and was m uch m ore severely dam aged by low 
tem p eratu res th an  those to  the sides and re a r

w hich were given ap p lica tio n s  o f  po tash .

The trees that received no potash 
produced an average yield of 19 lbs. 
per tree, while those that received 5 
lbs. of muriate of potash produced an 
average yield of 25.2 lbs., or 6.2 lbs. 
more nuts per tree than the trees that 
received no potash.
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Craps Become Weeds and Weeds Become Crops

FARMERS not only need to know 
how to make crops grow and yield 

well, but in some cases how to keep 
them from getting the upper hand. 
Many a troublesome weed, according 
to specialists of the U. S. Department 
of Agriculture, got its start through be
ing welcomed to the farm as a crop.

Bermuda grass (the ordinary kind 
now spoken of bitterly in the South 
as “cotton patch” bermuda) came from 
India where it was considered a gift 
from God as feed for the sacred cow. 
It is a good seed-producer and spreads 
easily to fields intended for other crops, 
a bad characteristic in a plant used for 
pasture in a row-crop area.

Now the new Coastal Bermuda, that 
highly productive hybrid between Tift, 
a special strain, and another Bermuda 
from South Africa, is increasing the 
Southern farmer’s regard for the crop. 
Unlike the “cotton patch” kind, Coastal

Doctors for

IN a comparison of soil erosion and 
human illness, H. H. Bennett, 

former Chief of the Soil Conservation 
Service, U. S. Department of Agricul
ture, stated: “In a sense the farmer is 
like a patient who normally depends 
upon a general practitioner to keep him 
well and to treat small ailments. When 
the patient gets heart trouble, however, 
he calls in a cardiac specialist. When 
he develops discomfort in the chest, he 
may find it advisable to consult a spe
cialist in pulmonary disorders. If he 
develops other serious or not readily 
understood complications, he calls still 
other medical specialists.

“The average farm, with its different 
crops—trees, grass, small grain, and 
row crops—and its varied land classes 
and conditions, needing erosion control, 
drainage, woodland management, pas-

Bermuda produces almost no viable 
seed, a considerable factor in keeping 
it where it is wanted. It is propagated 
by means of sod plugs or vegetative 
cuttings.

There are several other crops whose 
histories contain similar variations from 
disfavor to popularity or at least use
fulness. Johnson grass was introduced 
as a pasture possibility in the South and 
soon spread as a weed. It was finally 
adopted as a pasture grass because 
farmers found it too difficult to eradi
cate. Sweet clover, on the other hand, 
came in as a weed—probably in ship 
ballast in the early 1700’s—and finally 
became a valuable soil-improver, pas
ture and hay crop, with improved 
strains now widely grown.

A weed is commonly known as a 
plant out of place, but, say the agrono
mists, sometimes a place can be found 
for it or it can be kept in its place.

Sick Farms
ture management, and water control, 
is like a patient beset with a compli
cation of diseases, many of which are 
beyond the powers of ‘home doctoring’ 
or even of the general practitioner. Spe
cialists are needed, and these specialists 
are the technicians that the Soil Son- 
servation Service assigns to soil con
servation districts to help cooperating 
farmers and ranchers diagnose and 
treat ailing land. In addition to their 
specialized fields of knowledge, how
ever, these technicians have another 
prime qualification: all of them are 
trained soil and water conservationists. 
They are trained to coordinate their 
special knowledge with the over-all 
principles that are the basis of the na
tional program to conserve America’s 
soil and water resources.”
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Pine Hybrid Shows Promise

BECAUSE of the wide distribution 
and commercial importance of 

ponderosa pine, Forest Service research 
men at the Institute of Forest Genetics 
at Placerville, Calif., have been experi
menting with using ponderosa as a par
ent of bigger and faster-growing pines.

By crossing the ponderosa with the 
Apache pine they have come up with a 
hybrid which at the end of six years 
has longer and heavier roots, a thicker 
stem, thicker bark and greater height, 
heavier foliage and higher water con
tent than the ponderosa.

The first cross-pollinations were made 
in 1943. At the end of one year the 
hybrid seedlings consistently bore more 
bundles of needles than did the non
hybrid ponderosa pines from the same 
seed trees. The hybrids had also sent 
down much longer taproots. At the 
end of the two-year growing period the 
hybrid trees had shorter tops but in 
all other respects they already showed 
superior characteristics.

Findings are not yet complete enough 
to compare the hybrid precisely with

both parents. The accelerated early 
growth may indicate that the hybrid 
will reach maturity and decline faster 
than the ponderosa parent. The Apache 
pine grows rapidly between the ages of 
8 and 75 years and lives only from 175 
to 200 years. The ponderosa pine, on 
the other hand, starts more slowly and 
often lives more than 700 years. If the 
hybrid possesses the good construction 
qualities of its ponderosa parent—and 
it seems to— it would be a great gain 
to get material for framework, sheath
ing, doors, knotty pine paneling, crat- ,  
ing, railroad ties, and fuel at the 
earlier ages.

Unfortunately the hybrid, like the 
ponderosa, is susceptible to killing by 
the pine-reproduction weevil. New ex
periments are under way to introduce 
the Coulter pine strain into the hybrid.
The Coulter pine has a high resistance 
to the weevil. This may require several 
successive hybridizations, and such a 
new hybrid eventually may count as 
many as four species in its pedigree.

Farmers and Foreigners . . .
( From page 5)

There are others, too, who think the 
Land-Grant Colleges and the Federal 
Department of Agriculture have been 
obliged to furnish too much technical 
manpower for foreign programs, leav
ing our own taxpayers without ade
quate research, educational, and eco
nomic leadership. All these are pass
ing expressions, not always too firmly 
held and open to further modification.

What are some of the obstacles to be 
overcome in developing mutual under
standing between our citizens and those 
of foreign lands?

The failure to see and believe that 
we receive benefits, as well as render 
benefits to other nations, was men

tioned first. It has taken a long time 
and much effort to educate ourselves 
that we are not strong enough to stand 
isolated and alone.

Lack of sufficient interchange of ex
periences is evident among local lead
ers who chart the grassroots movements 
for international outlooks and active ef
forts. This leads to inertia and frus
tration among those who assume re
sponsibility for keeping the world 
viewpoint in mind. Certain political 
differences interfere and prevent the 
exercise of calm judgment on many 
foreign issues. High costs of main
taining the overseas programs were 
cited. Rival trade and tariff positions
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are often present to cause disunity and 
bad feeling on matters concerning other 
nations.

Some rural leaders said that poorly 
planned and inefficient local programs 
on world issues discourage good and 
steady attendance at meetings. Others 
claimed the local newspapers and radio 
stations do not give enough support to 
foreign aid, with some exceptions. 
Here it was pointed out that country 
papers are usually small ones whose 
main function is to devote space to 
home doings and local interests. They 
leave the ambitious analytical articles 
to larger publications which lack local 
flavor or significance.

Probably a greater deterrent to local 
enthusiasm for UN matters lies in the 
great number of local organizations 
existing today in most well-developed 
communities. Farmers belong to and 
attend church, civic, commodity, live
stock, fraternal, social, and educational 
organizations handling subjects closer 
to the home farm and problems which 
a rural individual can act upon himself 
— not through some distant New York 
or Washington office.

Natural language and historical bar
riers always thrust in between  ̂sponsors 
of world uplift plans and the mental 
and habitual attitudes of local people 
in general. A little of this has been 
erased by the International Farm Youth 
Exchange. While the remedy from 
that quarter is inspiring, it is slow. 
It is perhaps more effective here than 
abroad.

Moreover, local leaders lack adequate 
training or experience as a rule and 
there are too few competent speakers 
to be had. The expenses involved 
when distant authorities are sought is 
almost prohibitive. They can be se
cured for large State meetings, but in
terior communities simply cannot af
ford them.

Despite the existence of many of these 
obstacles and frustrations, reports made 
by such an assembly of local rural 
leaders as those who met at Hunter

College last January bring out facts 
about the tremendous amount of work 
that is accomplished. Given any kind 
of a chance or incentive, our farm 
forces usually renew as far as they can 
their efforts to extend aid and comfort 
to their underprivileged brethren every
where. In a vague way, sometimes 
groping along, our rural communities 
want to promote greater skills, better 
equipment, sounder farm credit sys
tems, land tenure improvements, co
operative marketing, and scientific re
search. In a broad sense they wish to 
share such privileges with foreigners.

Del egates  recounted activity by 
Granges, Farm Bureaus, Farmers Un
ion groups,  home demonstrat ion 
agents and homemakers* clubs, and 
even by a few State Councils and Com
mittees engaged in sponsoring United 
Nations goals, insofar as they relate to 
rural affairs.

Such programs take the form of tours 
to the United Nations headquarters, 
use of films and library aids, hearing 
youthful speakers who have observed 
conditions abroad, studies of special 
countries and their foods and recipes 
by women’s clubs, debates, motion pic
tures, radio discussions, and neighbor
hood socials.

WHAT resources are available for 
use by rural and farm groups to 

encourage and satisfy the yen for more 
facts about foreigners?

The United Nations, of course, has 
a wealth of helpful material for use by 
all media. Colleges and State univer
sities, foreign-born citizens and socie
ties, and farm magazines are always 
sources of good ideas. Returned lead
ers known to the community who have 
taken part in UN and ECA overseas 
programs are good persons to consult. 
In recent seasons more farm-tour par
ties have seen things for themselves 
in Europe and Asia, and have come 
home loaded with facts and opinions, 
as well as fine embroidery and cuckoo 
clocks.

Is there real need for closer coopera
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tion between farm and nonfarm organi
zations serving rural zones to help pro
mote fuller world viewpoints? The 
answer is “yes.” Lack of such coordi
nation is not so much owing to antag
onism as the failure to fit into each 
other’s circle of study. Here there is 
more room for some kind of State
wide clearinghouse through a voluntary 
council—wherein Kansas and Minne
sota seem outstanding examples. With
out such a guiding point, 3 local group 
is isolated and at some disadvantage 
when dealing with the distant official 
headquarters.

Here we may paraphrase a statement 
made at Hunter College by Mrs. Mil
dred B. Sayre, well-known women’s 
leader in the Farm Bureau Federation. 
In a way her thought seems to express 
the attitude of most farm folks regard
ing their present assignment in the in
ternational scene:

It is not merely how the United Na
tions agencies may get constant support 
from our farm and rural sources. 
Rather it is how our own growing de
sire to aid and advance world peace 
and welfare may find practical ways to 
use the services of the UN agencies to 
accomplish our purpose.

In other words, it is the message and 
the mission that counts most—not the 
organization machinery itself, often too 
complex and regimented.

Perhaps it is too much to expect our 
country to pursue a continued course 
of foreign aid—such as the world has 
never seen one country do before— 
without a break or two in the enthu
siasm and financial means thereto. 
Yet we have made a great beginning 
and expended large sums and prodi
gious talent in behalf of what we as
sume to be a job that destiny has set for 
us to finish. The danger point will 
come when we face discouragement 
and imagine that we have failed. What 
will be the answer of our farm folks 
to a move back toward isolation? Only 
time and the mood of our own people 
and the degree of prosperity we enjoy 
will bring us any final solution.

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte 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 avail
able in single units or in combination 
sets:
Ammonia Nitrogen 
N itrate Nitrogen 
N itr ite  Nitrogen 
Available Potaeh 
Available Phosphorus 
Chlorides 
Sulfates

Iren
pH (ac id ity  & alka

lin ity )
Manganese
Magnesium
Aluminum
Replaceable Calcium

Tests for Organic Matter 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 in
structions.

Illustrated literature will be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson A, Md.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

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

Circulars
T o m a to e i ( C e n t r a l )  Sw eet P o ta to es  (G e n e ra l)
A sparagus (G e n e r a l)  B e tte r  C orn (M id w est)
V ine C rop s (G e n e r a l)  T h e  Cow and  H er P a stu re  (G e n e ra 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 onten t o f  C rop s 
S - 5 -4 0  W h a t Is  th e  M a tter w ith Y o u r S o il?  
J - 2 - 4 3  M ain ta in in g  F e r t i l ity  W hen C row ing 

P ean u ts
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 - l - 4 4  W hat’s In T h a t  F e r ti 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 rop s
P -S -4 5  B a la n ce d  F e r ti l ity  in  th e  O rch ard  
Z -5 -4 S  A lfa lfa — T h e  A risto cra t
0 0 - 8 - 4 5  P o ta sh  F e r ti l is e rs  A re N eeded on 

M any M idw estern Farm s
Z Z -I1 -4 S  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  L osses on  th e  D airy  Farm  
Y -S -4 6  L ea rn  H unger S ig n s  o f  C rop s
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 is 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 o n ten t o f  Farm  

C rop s
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 ou  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 r tilis 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

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  S am p lin g  T u b es 
T T - 1 2 - 4 8  S easo n -lo n g  P a stu re  fo r  New E ng

land
F -2 -4 9  F e r tilis in g  T o m ato es  fo r  E arlin ess  

and  Q u ality  
C C -8 -4 9  E ffic ien t V eg etab le  P ro d u ctio n  C alls 

fo r  S o il Im p ro rem e n t 
K K -1 0 -4 9  An A pproved S oybean  P rogram  

fo r  N orth C aro lin a  
Q Q -1 1 -4 9  Som e F u n d am en tals  o f  S o il B u ild 

ing
R R -1 1 -4 9  A lfa lfa  as a M oney C rop in  the 

So u th
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  fu r A lfa lfa
K -3-SO  M etering Dry F e r tilis e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System s 
L -3 -5 0  F o o d  fo r  T h o u gh t A bout Food
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 C rop  
S -4 -5 0  Y ear-ro u n d  G reen
V -5-SO  P otassiu m  C ures C herry C url L ea f 
X -5 -5 0  F e r tilis e rs  H elp M ake Humus 
Z-6-SO  P o tash  T issu e  T est fo r  P ea ch  Leaves

A A -8 -5 0  A lfa lfa — Its  M ineral R equirem ents 
and C hem ical C om position  

B B -8 -5 0  T re n d s in  S o il M anagem ent o f 
P each  O rch ard s 

H H -1 1 -5 0  T h e  M in er E lem ent P roblem
1 1 -1 1 -5 0  T re e  Sym ptom s and L e a f Analysis 

D eterm ine P otash  Needs 
K K -1 2 -5 0  Su rveying  th e  R esu lts o f  a  G reen 

P astu res P rogram  
NN -12-SO  P lenty  o f  M oisture, Not Enough 

S o il F e rtility  
A - l - S l  S o il-testin g  R ed uces Guessw ork 
B - l - 5 1  A lfa lfa , Q ueen o f  Forage Crops 
G -2 -5 1  G rassland  F arm in g  B rin gs New Man

agem ent P ro b lem s
1 -2 -5 1  S o il T rea tm en t Im proves Soybeans 
J - 3 - 5 1  F e rtilis in g  th e C orn Crop in  Wis

con sin
K -3 -5 1  In crea sin g  C otton  Y ield s 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 
N -4-51  N u trition al P ro b lem s o f  P ean u ts  In 

S o u th eastern  A labam a 
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 evelopm ent o f  the  A m erican 

P otash  Ind u stry  
W -6 -5 1  D ocs P otash  F e r tilis e r  R educe P ro 

te in  C ontent o f  A lfa lfa ?
X -8 -5 1  O rch ard  F e r tilisa tio n  G round and 

Fo liage
A A -8-51 T op d ressin g  Legum e M esdows in 

Iowa
B B -1 0 -5 1  H ealthy P la n U  M ust B e W ell Nour

ished
C C -10-51  P ro d u cin g  S m all G rain  M ore Effi

cien tly
I) D -1 0 -5 1  F e r tilise rs  fo r  V eg etab le  Crops, 

R ates, P lacem en t, and R atios 
E E -1 0 -5 1  R o ta tio n  F e r tilisa tio n  
F F -1 0 -5 1  S o il-fe r t ility  Losses by E rosion  
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ing”  and  “ O rganic G ardening”  
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1 0  F e r tilis e r  
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FREE LOAN OF EDUCATIONAL FILMS
The American Potash Institute will be pleased to loan to educational 

organizations, agricultural advisory groups, responsible farm associa
tions, and members of the fertilizer trade the motion pictures listed 
below* This service is free except for shipping charges.

FILMS (ALL I t  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 (Silent, running time 40 min. on 400-ft. reels.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)

OTHER 16 MM. COLOR FILMS AVAILABLE ONLY FOR TERRITORIES INDICATED

South: Potash in Southern Agriculture(Sound, running time 20 min. on 800-ft. reel.) 
Midwest: New Soils From Old (Silent, 800-ft. edition running time 25 min.;

1200-ft. edition running time 45 min. on 400-ft. reels.)
West: Machine Placement of Fertilizers (Silent, running time 20 min. on 400-ft. 

reel.)
Ladino Clover Pastures (Silent, running time 25 min. on 400-ft. reels.) 
Potash From Soil to Plant (Silent, running time 20 min. on 400-ft. reel.) 
Potash Deficiency in Grapes and Prunes (Silent, running time 20 min. on 

400-ft. reel.)
Bringing Citrus Quality to Market (Silent, running time 25 min. on 800-ft. 

red.)
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
’Requests should be made to ell in  a d v a n c e  and should include informa

tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.



J p f  d  jt iu r  * jg g
i  W M r m u & m

The officers at a near-by camp were 
giving a dance and delegated a persua
sive young second lieutenant to ask the 
dean of a strait-laced women’s college 
to allow some of the girls to attend. 
The dean promised to send a dozen of 
her best and most trustworthy students. 
The lieutenant hesitated. “Would it 
be possible,” he finally asked, “to send 
half a dozen of that kind and half a 
dozen of the other?”

★ ★ ★

Little Gordon had arrived home 
from school with a cut lip and a black 
eye. “Dear me!” exclaimed his mother. 
“Do you mean to say you’ve walked 
through the streets like that?” “I had 
to, mum,” grinned Gordon. “You see, 
there wasn’t room for two of us in the 
ambulance.”

★ ★ ★

Cleta: “Mary swears she’s never been 
kissed.”

George: “Maybe that’s why she 
swears.”

★ ★ ★

The Census Taker braved the back
woods of Tennessee to take a count of 
the backwoods families. When he 
asked one mountaineer how many 
children were in the family the man 
replied: “Four, an’ by gosh that’s all 
I ’m gonna have.

“Why? Well, I ’ll tell ya. I just read 
in this here government almanac that 
every fifth child born in this here world 
is a Chinaman.”

Ardent Lover.: “Your eyes are beauti
ful. Your hair is like spun gold. Your 
eyes are like limpid pools of water at 
dusk. Your lips—your— . Boy, what 
a mess you must make of the rim of a 
coffee cup!”

★ ★ ★

Mose: “Heah, read me dis lettah fum 
mah gal, but fust put dis cotton in yo’ 
eahs.”

★ ★ ★

A hillbilly edged up to the ticket 
window of a jerkwater rail station.

“Mister,” he said, “I aim to go to 
New York to fiddle with a hillbilly 
band. Can you fix me up to get there?”

“Certainly,” replied the agent. “The 
special goes through here in about five 
minutes and I can flag her for you—but 
where’s your trunk?”

“Trunk?” asked the puzzled moun
taineer. “What’s a trunk for?”

“To put your clothes in,” replied the 
agent.

“What!” cried the scandalized hill
billy, “an’ me go nekkid?”

★ ★ ★
A tourist from the prairie country, on 

stopping in a West Virginia mountain 
hamlet, approached a mountaineer who 
whittled away on a twig as he leaned 
against the village post office. “Tell 
me,” he said, “is this whole area as 
mountainous as this town?”

“Shore is,” replied the native. “Why, 
if we could get this one county 
smoothed out flat, it would be bigger 
than the State of Texas.”
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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.

Sfc FERTILIZER BORATE (equivalent to approximately 93% borax) and 
FERTILIZER BORATE—HIGH GRADE (equivalent to approximately 121% 
borax) offer you low-cost, economical 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 
recommendations. Write today for literature and quotations.

M A N U F A C T U R E R S  O f  FAM OUS "20 M U li  T IA M " PACKAG E PR O DU CTS

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

• P.O. Bex 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 I M I T E D

100 PARK AVENUE 2 2 9 5  LUMBER STREET 6 3 0  SHATTO PLACE
NEW YORK 17, N.Y. CHICAGO 16, ILLIN O IS LOS ANGELES S, CALIF.



You will want this book

DIAGNOSTIC TECHNIQUES
For

Soils and Crops
T h e i r  V a l u e  a n d  U s e  i n  E s t i m a t i n g  t h e  F e r t i l i t y  
S t a t u s  o f  S o i l s  a n d  N u t r i t i o n a l  R e q u i r e m e n t s  o f  C r o p s

H IS T O R IC A L  IN T R O D U C T IO N  

by

Firm an E . Bear

Chemical Methods for Assessing Soil 
Fertility

by Michael Peech
Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement 

by Roger H. Bray
Operation of a State Soil-Testing Serv
ice Laboratory .

by Ivan E. Miles and 
J. Fielding Reed

Operation of An Industrial Service 
Laboratory for Analyzing Soil and Plant 
Samples

by Jackson B. Hester

Plant-Tissue Tests as a Tool in Agro
nomic Research

by Bert A. Krantz, W. L. Nelson 
and Leland F. Burkhart

Plant Analysis—Methods and Interpre
tation of Results

by Albert Ulrich

Biological Methods of Determining Nu
trients in Soils

by Silvere C. Vandecaveye

Visual Symptoms, of Malnutrition in 
Plants

by James E. McMurtrey, Jr.

Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 

S p e c i a l l y  p r i c e d  a t  $ 2 .0 0  p e r  c o p y  

Copies can be obtained from :

AMERICAN POTASH INSTITUTE, Inc.
102 Sixteenth St., N. W . W ashington 6, D. C.



See why 
so many
FARMERS
prefer i t !
Ask a V-C Agent to show you some V-C Fertilizer. Look at the 
rich color of this properly-cured, superior blend of better plant 
foods. Run your hands down into the smooth, mellow mixture and 
let it pour through your fingers. I t ’s mealy, loose and dry.

V-C Fertilizer is famous for its crop-producing power and its 
easy-drilling quality. I t  flows through fertilizer distributors smoothly 
and evenly with no caking, clogging or bridging.

The better plant foods in V-C Fertilizer are carefully selected 
and proportioned to become available according to the feeding 
schedule of the crop. That’s why a V-C crop gets off to an early 
start of rapid growth. . .  and then stays on the job, green and 
growing, vigorous and productive.

V-C Agronomists use Experiment Station and Extension Service 
recommendations and practical farm experience in determining 
the right V-C Fertilizer for each crop.

Every bag of V-C Fertilizer has behind it the research, skill, 
experience and resources of a national organization which has 
manufactured better fertilizers since 1895.

You will know why so many farmers prefer V-C Fertilizer when 
you see what a big difference this better fertilizer makes in crop 
yields and crop profits.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Li »/—jE —•  F  \ MAIN OFFICE: 401 East Main Street, Richmond 8, Virginia

F E R T i L i  Z E R S-m w i— _  1  Norfolk, Va. •  Greensboro, N. C. •  Wilmington, N. C. •  Columbia, S. C.
j f /  J  A tlanta, Ga. •  Savannah, Ga. •  Montgomery, Ala. •  Birmingham, Ala.
^  '— S g .  Jackson, Miss. •  Memphis, Tenn. • Shreveport, La. •  Orlando. Fla.

®  Baltimore, Md. • Carteret, N.J. •  E. St. Louis, III. •  Cincinnati, 0 . • Dubuque, la.

MANUFACTURED BY



Hare's where sales are sown
H ere’s where Naugatuck chemicals begin — where 
S p e rg o n * .  P h y g o n *  and  A ra m ite * f irs t  showed 
signs of becoming the nationally famous products 
they are today.

H e re 's  w h e re  N a u g a tu c k  C h e m ic a l’s seed  
protectants, spray fungicides and insecticides of 
tomorrow must m eet 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

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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S o m e  Probieaaas . . .

Concerning IK-JI

T fA R M E R S , flood controllers, well-dowsers, and conservationists 
must always keep a weather-eye on the supply and utilization of 

pure water— defined as HoO, or the colorless, transparent liquid which 
falls from the clouds in rain, to form rivers, lakes, and seas, and give 
crops, livestock, and mankind a chance to survive.

In the average good dictionary you’ll 
first find water set forth in relation to 
other matter, thus: “At its maximum 
density, 39.2° F  or 4° C, it is the 
standard for measuring specific grav
ities, one cubic centimeter weighing 
one gram.” It goes on to say that water 
freezes at 32° F  or 0° C, and boils 
at 212° F  or 100° C. Finally, it is 
described as the “most important na
tural solvent, and an important ingre
dient in the tissues of animals and 
plants, the human body having about 
two-thirds of its weight as water.” 

Some smart alecs addicted to using 
more potent and flavorous drinking 
liquids wave away water as something 
beneath their normal needs. This same

foolish disregard of realities has also 
been observed by other segments of so
ciety who rely upon adequate and well- 
conserved quantities of water for their 
chosen occupation—such as thought
less soil-tillers and hydraulic operators 
of various utilities and gadgets. Of late 
we have had fresh outbursts of water- 
witching to locate flowing wells, and 
cloud seeders whose well-meant efforts 
to tap the skies must be coupled with 
sensible soil-conserving practices to 
make their deluges serve advantage
ously.

Water, of course, can be had in too 
great amounts at the wrong place and 
time. This is a challenge which taxes 
the best brains, the finest engineering
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skill, and the broadest cooperative 
spirit which our country can produce. 
Uncontrolled and unwisely used, water 
is a scourge instead of a blessing. Of 
late we have come to believe that much 
good will come from tackling the prob
lem of flood waters through a greater 
concern and more positive action up 
beyond the headwaters. Here the little 
country creeks and the tiny rivulets that 
run down the sloping fields and often 
waterlog the tiny upflung spears of 
corn and wheat are all part of the pat
tern which points to a real need for 
that sound philosophy which is now 
emerging. This theory is simply that 
what happens to water on some high
land area farm may be a link in the 
terrific pull of gravity which sends 
mountains of water plunging and 
gouging to ruin prosperous farms and 
cities in the helpless valleys below.

TO increase the infiltration rate or 
the absorbing power of land to 

retain its alloted supply of heaven-sent 
water, and to cultivate and till the 
farm in a manner known to halt those 
huge and horrid finger scratches of 
erosion—these are among the most 
basic of the objectives which now begin 
to aid us. If well done, they will not 
only benefit the upland farms where 
practiced, but the longtime effect (plus 
other engineering measures) will re
duce the awful torrents that tear away 
men’s hopes and lives as winter snows 
release their moist burden every spring. 
Instead of dreading those accumulated 
snows, wise forestry systems and 
soil-conserving programs in the hands 
of devoted men will, within a few 
years, make us rejoice at the bountiful 
wintertime precipitation. That is, we 
are moving in now to make ourselves 
masters of H 20  rather than its cringing 
victims. Water was put into nature for 
man’s proper use, and certain evi
dences from ancient times indicate that 

‘we are far behind the dawn of history 
in being able to “live with water” and 
make it behave.

Erosion control, reduction of sedi

ment deposits in reservoirs, and wiser 
sanitary regulations to prevent stream 
pollution by some manufacturing 
wastes are a few of the larger visions 
now being made into reality. We must 
not only have the right amount of water 
in the right spot at the best time, but 
the water must be fresh and uncon
taminated.

OF course, there will be dry spells 
and excessive downpours, and 

semi-arid areas to be irrigated, and 
swamps to be drained. Nothing ever 
happens to the ebb and flow of the tides 
or nature’s elements, as people have 
known for ages. What we are planning 
to do—as I understand— is to get into 
step with nature, play along with her 
powerful laws which we cannot repeal 
(but maybe amend), and make the 
best of her vagaries. The land itself 
is the theater where most of this drama 
will unfold. Here the chief actors will 
be our conservation district farmers. 
They study the water requirements of 
crops and do contouring, mulching, and 
terracing to help the plants with short 
roots to get all the water they need. 
They also play backstage to thwart the 
water villain from toting their farms 
clear down to the Gulf of Mexico— 
along with several townsites and happy 
homes.

Scientists call the combined loss of 
water from the land through plant res
piration and soil evaporation a true 
index of the amount of water from 
rain or dew that goes from the earth 
into the air. Lately a paper by L. L. 
Harrold of the U. S. Soil Conservation 
Service gives an idea of the sizable 
amounts of water required for several 
crops in rotation land, given as maxi- 
mums also in the season of most water 
demand. As determined at Coshocton, 
Ohio, these figures are: Corn at 34 
bushels an acre—about 19 inches of 
water from May through September, 
or 586 pounds per one pound of corn 
harvested. Corn at 44 bushels an acre 
—21.5 inches for the growing period, 
or 334 pounds of water per pound of
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crop. Wheat at 52 bushels an acre— 
12.4 inches of water used, April-June, 
or 755 pounds per pound of crop. 
Meadow grass at 1.5 tons an acre— 
18.7 inches of water used, or 1,410 
pounds of water per pound of crop, 
from April through August. Meadow 
grass at about 3 tons an acre—25.9 
inches of water used in the same 
period, or 947 pounds of water per 
pound of crop.

Mr. Harrold also has some tested 
fgures for an index of the rate by

which corn, wheat, and grassland de
plete the available water in their root 
zones by one inch. He finds that corn 
exhausts an inch of its available water 
supply in 5 days during May, 4 days in 
June, 3 days in July, the same in 
August, and 11 days in September. 
Wheat followed by new meadow, he 
says, depleted its soil moisture by an 
inch of water in at least 4 days in May, 
June, and July, and 5 days in August. 
An alfalfa-brome meadow depleted soil 
moisture by an inch of water in at least 
3 days in May, June, and July, and 4 
days in August.

It is explained that these figures 
would generally apply to the hot, dry, 
windy, and sunny periods, but under 
average conditions not so conducive to 
evaporation and transpiration, the soil 
moisture would last about 50 per 
cent longer. It is. further evident that 
differences between localities in solar 
radiation and air temperatures might

alter any such figures considerably.- 
Yet the example is clear, and the meas
ures for retarding water loss in almost 
any location would be grounded on 
the same principles. *

GROUND water moisture and soil 
surface moisture are vastly differ

ent in relation to crops in a growing 
season. Only a very few crops, notably 
alfalfa, have roots of 12 to 20 feet at 
times which allow them to pierce down 
and drink up the true ground waters 
of the deeper strata reservoir. Short 
root crops drink within close reach. 
That’s the main reason why land man
agement is directed in these days at 
adding something to the water-holding 
capacities of the soil close to the plant 
roots. Only a perfectly bone-dry upper 
soil layer can be expected to coax 
any moisture from the deeper ground 
waters—which does away to some ex
tent with that theory of an easy capil
lary flow of submoisture up to the soil 
surface. Thus the best conservation
ists go in for organic matter and humus 
and tillage systems. The object is to 
help the soil replenish its depleted 
supply of moisture through absorption 
of much more summer rainfall. It is 
also possible to put soil in better shape 
to allow greater penetration of plant 
roots to the damper layers.

This new revival which links neg
lected meadows with the gospel of soil 
and water thrift will culminate this 
summer in the scientific meetings at 
Pennsylvania State College in August. 
Here the most notable research in this 
field of related study will be brought 
to light. As explained to me by its 
sponsors, the International Grasslands 
Congress will not be a good place for 
everyday laymen to cogitate. It’s a 
No. 1 assemblage of the scientific boys, 
and any reports that come from it will 
have to be shoved through a pretty 
fine screen. Yet a few of us may 
pick up some crumbs and pass them on 
to the ones who must make all these 
ideals come true—the farmers.

( Turn to page 50)



Fip . 1 . P otash -starv ed  co rn  ro o ts  ro t p rem atu re ly . On unlim ed p lo ts, ro o t grow th is sm all. Roots 
starv e  firs t. X opgrow th and ears  m erely  re fle ct ro o t en v iro n m en t, in clu d in g  ch em ica l and physiral

co n d itio n s.

Potassium-nitrogen Balance 
for High Corn Yields

P . £ .  J o L s o n '

Department of Agronomy, University of Illinois, Urbana, Illinois

CORN yields, ear quality, stalk lodg
ing, and disease incidence may be 

dependent upon the potash-nitrogen 
balance in the soil. Recent corn fer
tilization trials on farms on typical 
gray silt loam soils in southern Illinois 
confirm soil fertility principles demon
strated year by year at several long-time 
soil experiment fields. These point the 
way to higher corn yields by proper 
use of limestone, phosphates, potash, 
legumes, and supplementary nitrogen.

Thousands of farmers visit these ex
periment fields each year, and many 
wonder if they can repeat on their

1 The author wishes to express appreciation to 
Herbert L. Garrard of the American Potash Insti
tute for assistance in conducting demonstrations and 
supplying certain photographs.

own farms the basic lessons learned. 
Corn fertilization trials reported here 
prove how soil fertility principles can 
be applied to individual fields. Before 
studying one-year responses from chem
ical fertilizers on farms, perhaps we 
should review long-time indications 
from some experiment fields on similar 
soil types.

Illinois Soil Experim ent Fields

The Oblong Soil Experiment Field, 
one of 25 operated by the University of 
Illinois, is more or less representative 
of soil conditions in many counties in 
the southern third of the State.

These gray silt loams on tight clay 
subsoils might be called multiple de
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ficiency soils, that is, with several pos
sible limiting factors:

1. At times there may be too much 
water due to level topography and 
impervious subsoils.

2. In midseason, too little water may 
be available for crops because these 
unimproved, low-organic matter 
soils have slow water absorption 
during summer rains, and poor 
water-holding capacity.

3. Most soils require 3 to 5 tons of 
limestone before alfalfa and clovers 
can be grown successfully.

4. Soils are low in native organic 
matter, so nitrogen release is slow 
and inadequate.

5. Available phosphorus is low, espe
cially for wheat and legumes.

6. Available potassium becomes in
adequate rapidly, especially for 
legume hays, corn, and soybeans.

The Oblong Field, started in 1912, 
has been operated for 40 years, over 10 
rotations, with various combinations 
of treatments of limestone, phosphates, 
potash, manure, crop residues, and sup
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plementary nitrogen. (See Table I and 
Fig. 3 for yield data.)

Soon after treatments were started, 
the greatest response was to limestone, 
especially on the stand and growth of 
legumes. By the end of the third rota
tion, around 1925, corn yields on the 
limed plots without additional phos
phates and potash were becoming less 
and less satisfactory. Reserves of these 
nutrients were becoming depleted. 
Young corn plants on limed plots 
began showing yellow-edged leaves, 
typical -of potash starvation. Some 
purplish leaves were noted, indicative 
of low available phosphorus. But when 
phosphorus was applied on the adjoin
ing limed plot, it merely increased the 
potash needs.

In 1951, as in recent years, corn 
plants showed yellow-edged leaf symp
toms almost from time of emergence on 
the lime alone or lime-phosphate plots. 
The potash-hungry leaves develop 
brown marginal “scorch” later, espe
cially as the ear appears and begins to
fill.

F ig . 2 .  Corn sta lk s lodge m ore on low -potash p lo ts , y ear a f te r  y ear , esp ecia lly  w here ex tra  n itro gen  
is applied— le f t  fo regro u n d . O blon g S o il E xp erim en t F ie ld , O cto b er 2 5 ,  1 9 5 0 .
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Such potash-starved stalks some
times are root-lodged by midseason due 
to poor root growth. More leaning, 
broken, and down stalks usually appear 
in potash-starved fields late in the season 
because of premature rotting of roots 
and lower portions of stalks. (See 
Figs. 1 %nd 2.) Chaffy, poor quality 
ears will be on such stalks.

In 1951 most stalks on the limestone- 
phosphate plot at Oblong Field were 
leaning or down. Sidedressing of 60 
lbs. of nitrogen across this low-potash 
plot (R L P ) increased the lodging to 
about 100 per cent by harvest time. 
Since these plots are harvested by hand, 
every ear is picked regardless of size. 
With mechanical pickers less corn 
would be recovered from low-potash 
areas because of lodged and broken 
stalks. Adjoining halves of the RL 
and RLP plots which received potash

with nitrogen produced 100-bushel 
corn with no brown marginal leaf 
areas and practically no lodging even 
when extra nitrogen was sidedressed.

Fig. 3 illustrates com yield trends 
with certain basic and supplementary 
treatments at the Oblong Field. Yields 
of 100 bushels have been maintained 
for the last four years by the long-time 
use of limestone, rock phosphate, and 
potash (RLPK  plot). Where potash 
was applied to the once potash-deficient 
halves of the RL and RLP plots, corn 
yields went to 90 and 98 bushels. Extra 
nitrogen boosted these to 99 and 103 
bushels. When nitrogen and potash 
were added, on the RLPK plot, the top 
yield was 113 bushels. These average 
yields seem high, but many farmers in 
this soil area are now producing as 
high or higher yields than cited here.

T a b l e  I.— F o u r -y e a r  A v e r a g e  C o r n  Y i e l d s  (1948-51), O b lo n g  S o i l  E x p e r i m e n t  
F i e l d ,  W i t h  A d d i t i o n a l  I n c r e a s e s  f r o m  E x t r a  N i t r o g e n  a n d  P o t a s h .  A ls o  
M ix e d  H a y  Y i e l d s ,  W i t h  a n d  W i t h o u t  E x t r a  P o t a s h .

Basic 
treat

ments 1

Com
yields

on
basic
treat
ments

Bu.

Increases in corn yields—Bu. per acre
Mixed

hay
yields

on
basic
treat
ments

Mixed 
hay 

yields 
with 
extra 

50# K20

Incr.
hay

yields
from
extra

potash

From
both

N + K

From 60 lbs. 
N

From 50 lbs.
k 2o

N
alone NK/K K

alone NK/N

Tons Tons Tons
l —O 23 27 9 14 13 18 .56 .48 -  .08
2— M 54 18 7 13 -3 11 .78 .83 .05
3— ML 93 2 9 4 0 9 5 1.80* 2.14* .34*
4— MLP 97 2 15 2 11 4 13 2.11* 2.45* .34*
5 -0 31 18 5 15 3 13 .39 .35 , - .0 4
6—R 37 16 3 2 14 13 .59 .63 .04
7—RL 64 35 _  2 9 26 37 1.32 1.68 .36*
8—RLP 71 32 2 5 27 30 1.92 2 32* .40*
9—RLPK 101 12 3 14 _2 9 2.34* 2 23* - .1 1 *

10—0 33 11 4 12 - 1 7 .41 .40 — .01

* Legumes predominate.1 Key to basic treatments:
O— No treatment, no residues
M— 1 lb. manure for each lb. dry matter removed, applied on corn 
R— Wheat straw, soybean residues, and com stalks residual 
L— Limestone, 4 T . 1912: 2 T . 1922: 2 T . 1938
P—4 T  rock phosphate applied in period 1912-1924. None since ,____
K 5 0  lbs. K-jO per A. per year average. SO lbs. KsO on corn, 100 lbs. on wheat, SO lbs. on clo

stubble
Extra K— SO lbs. KsO, same as above 
N— 60 lbs. N sidedressed. 

a Moles often reduce stands on manured plots.
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Corn yields on long-time experi
mental plots reflect effects of certain 
soil treatments on growth of previous 
hay crops. (See Table I.) In other 
words, the nitrogen in the soil avail
able for corn depends largely on the 
success or failure of legumes in the 
cropping system.

Total yields of hay alone do not tell 
a true story of value where a forage 
mixture of alfalfa, red clover, alsike, 
and timothy is seeded uniformly across 
all plots. Mostly, stunted timothy and 
weeds survive on the untreated plots. 
Without limestone, little or no clover 
lives through the winter. Alfalfa and 
clovers tend to predominate and crowd 
out timothy on plots with adequate 
limestone, phosphates, and potash. (See 
Fig. 4.) Limed plots without potash 
have a thinner stand and shorter growth 
of alfalfa and clovers, with relatively 
more timothy. Timothy survives and 
grows fairly well at a lower potash 
level than alfalfa or clovers. Extra 
potash fertilizer even increases predom
inance of legumes on manured plots. 
This might be termed the battle of the 
species, and we see it year after year 
on the long-time fertility plots.

Physical Conditions Changed Too

As limestone and fertilizers change 
the chemical composition of the soil, 
physical conditions change too, partly 
because of type of crops resulting. 
Limed plots often can be plowed in 
the spring 7 to 10 days before unlimed 
plots.

Soil Tests Guide Treatments
Thus far effects of long-continued 

soil management practices have been 
discussed. Now let us consider some 
one-year responses from fertilizers on 
individual farms.

Soil tests which are used widely in 
Illinois to guide soil treatment recom
mendations are calibrated largely from 
the long-time experiments.

There are dozens of soil types, and 
also many man-made variations within 
each soil type. For instance, on each

F ig . 3 .  F o u r-y ea r average co rn  yields fro m  
b a s ic  trea tm en ts  and w ith e x tra  n itro g en  and 
p o ta sh . F o r  d ata  see p lo ts  6  to  9 ,  in  T a b le  I .

• O b lon g  S o il E xp erim en t F ie ld .

experimental field several man-made 
differences in fertility levels or balances 
have been created, side by side, all on 
the same soil type. It is not difficult 
to locate farmers’ fields which are 
typical of every plot in the experi
ment fields. Present needs within a 
soil type depend so much on what 
has or has not been done before. Some 
soils have been limed and relimed with 
little thought as to needed nitrogen, 
phosphate, or potash. Too many have 
grown mosdy corn and soybeans, with 
too few soil-improving legume crops for 
several rotations. Under such variable 
conditions, farm advisers or county 
agents often are. asked to make blanket 
fertilizer recommendations for corn, 
with or without soil tests. By using 
soil tests, one can estimate current 
chemical needs in spite of variable past 
practices.
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F ig . 4 .  C lov ers and  a lfa lfa  p red o m in ate  w ith ad eq u ate  p o tash , rig h t | b u t tim othy crow ds out 
legum es a t low *potash lev e ls , le ft .  O b lon g  S o il E xp erim en t F ie ld , Ju n e  1 2 , 1 9 5 0 .

Farm er’s Practical Questions

A farmer who bothers to obtain soil 
tests on his soils often asks these 
questions:

1. What fertilizers shall I use on 
corn this year, and what results 
may I expect on yields and qual
ity?

2. Will a proper potash-nitrogen bal
ance reduce leaning and broken 
stalks?

3. Will clovers still do the job in 
supplying nitrogen for high corn 
yields? Can extra nitrogen treat
ments be used profitably?

4. Does method of handling clover 
hay crops really affect the amounts 
of nitrogen available for corn 
crops to follow?

Selecting Demonstration Fields

In order to answer some of these 
questions, demonstration fields were 
selected according to .soil test indica
tions and cropping histories. Corn in 
1951 trials followed red clover or sweet 
clover. Poor clover on some fields was 
not due to lack of limestone, but prob
ably caused by low available phosphorus

and/or potassium. Some 1950 trials 
were corn following corn. Soil tests 
on these farms correlated somewhat 
with those from the lime-phosphate 
plot of the Oblong Field. (See Table
II.)

Demonstration Layouts

Several grades of fertilizers were 
used (3-9-27 or 0-9-27, 3-9-18, 10-10-10,
3-12-12, 2-12-6, and 4-16-0 in some 
cases) at 200 pounds per acre drilled in 
the row at planting time. Crosswise 
of the rows 60% muriate of potash had 
been broadcast at rates of 200 to 375 
pounds per acre with a low-down 
spreader over plowed ground and then 
disced in. These 200-ft. strips of extra 
potash were to test the adequacy of the 
potash supplied from different fertilizer 
grades in the row applications.

Then at the time of the last cultiva
tion, extra nitrogen (60 lbs. N per 
acre) was sidedressed on one-half of 
each of the above treatments or com
binations. Thus each fertilizer stood 
alone, with extra nitrogen, with extra 
potash, and with both extra N and K.

Farm Advisers R. E. Apple of Jasper 
County, Clinton Cutright of Effingham 
County, Darrell Fike of Crawford

|



F ig . 5 .  L e a f  breakd ow n was very severe by S ep tem b er 1 2  w ith  n itro g en  a lo n e , l e f t ;  b u t m ost leaves 
were s t ill  fu n ctio n in g  w ith n itro g en  and p o ta sh , r ig h t. G eorge D eath erag e  F a rm , O b lon g , 111., 1 9 5 1 .

County, a number of fertilizer dealers, 
G. I. instructors, and farmers assisted 
in planting and harvesting these corn 
test plots.

Early Growth Improved

Improved early growth differences, 
due to row fertilization, showed up on 
most farms soon after emergence. 
Under very low potash conditions such 
as at Deatherage and Mette plots, corn 
on unfertilized plots or with 4-16-0 de
veloped yellow-edged leaves with dead 
tips before plants were 6 inches high.

In June, corn on most row-fertilized 
plots or with 0-0-60 broadcast looked 
very well with the higher nitrogen 
starters, as 10-10-10, producing darker 
green plants. The 2-12-6 plots, with 
only 12 lbs. K 20  per acre, showed no 
potash deficiency symptoms at this 
time. Of course, unfertilized rows 
were quite stunted.

In the past, nitrogen and phosphorus 
in mixed fertilizers have been given 
the most credit for the early starter 
effects. Too little has been said about 
the early growth or “starter” effects

T a b l e  I I .— S o il  T e s t  R e c o r d s  a n d  C o m p a r is o n s .

Location Soil
type

Limestone
required
Tons/A

Available
phosphorus

Available 
potassium 
Lbs. K/A

1951
Oblong S. E. F., RLP plot.................. Cisne 0 High 70-90
Geo. Deatherage, Oblong, 111.............. Cisnc 0 Med. —* 40
Roman Mette, Dieterieh..................... Cisne 1 Low — 70
Stanley Adams, Teutopolis................. Cisne 0 Low — 70-80
Paul Yaw, Newton............................... Rinard 0 M ed .-* 70-80
1950
Stanley Adams, Teutopolis................. Cisne 0 Low 40-90
Jesse Boggs, Hidalgo............................ Cisne 0 Low 40

Rock phosphate applied recently.

May 1952
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of potash on these soils. Broadcast 
potash which crossed unfertilized rows 
gave similar early growth stimulation 
and even improved the June growth 
on low-potash Helds.

Potash deficiency symptoms usually 
are noticed first on corn in dead fur
rows of in areas where tight subsoils 
are closest to the surface. The top-soil 
feeding area is shallower. Similar de
ficiency symptoms will spread gradu
ally over the field as the potash is 
depleted.

Farmers often ask whether young 
corri plants showing potash starvation 
symptoms can be sidedressed success
fully with muriate of potash. Side- 
dressing potash on stunted corn will 
never be as effective as application of 
the same amount of potash in the row 
at planting. Sidedressing of potash 
might be used either as an emergency 
measure, or to supplement row appli
cations.

Some fertilized plots, which showed 
excellent growth from starter fertilizers 
in June, broke down in August as ear 
development began to make greater 
demands for nitrogen and potash.

For instance, in the 1951 Adams 
field where corn followed a poor stand 
of clover with all hay removed, extreme 
nitrogen deficiency symptoms appeared 
in August on plots with fertilizers 
alone or potash broadcast. These nitro
gen starvation symptoms on lower 
leaves, with yellowish tips and yellow
ing extending up the midrib in a 
V-shape, are sometimes erroneously 
called “dry weather firing.” When 
mineral nitrogen supplemented clover 
nitrogen this type of firing did not 
occur.

C orn L eaf Breakdown

By early September extensive leaf de
terioration due to insufficient potassium 
was seen in several low-potash fields on 
the Mette and Deatherage farms. Leaf 
edges were almost all brown on unfer
tilized rows.

Some of the row-drilled fertilizers 
which seemed to be excellent starters

were inadequate by September because 
of too little potash. The leaf break
down seemed inversely proportional to 
the potash supplied by the fertilizer 
combination. The 2-12-6, which looked 
good as a starter in June, fell far short 
of supplying enough potash to finish a 
100-bushel corn crop. The 3-12-12 and 
10-10-10 rows looked better than the 
2-12-6, but most leaf edges were brown. 
With 200 pounds of 3-9-27 or 0-9-27, 
leaves were in the best condition of 
all row-applied fertilizers. Leaves were 
in excellent condition in early Septem
ber where extra heavy potash applica
tions had been broadcast.

Leaf Blight Noted

In addition to the physiological 
breakdown of leaves, necrotic spots due 
to northern leaf blight ( Helmintho- 
sporium turcicum) were seen on the 
Deatherage plots, on the Kaley Tucker 
plots near Newton, and at the Toledo 
Soil Experiment field.

Between September 4 and September 
12, when the Deatherage plots were 
inspected and photographed, leaf break
down had progressed rapidly. (See 
Fig. 5.) Leaves were mostly all dead 
on the potash-starved rows, and the con
dition was worst where extra nitrogen 
had been sidedressed. With adequate 
potash, many leaves were still green 
and ears were ripening on fairly green 
stalks.

It seemed that the oval blotches 
caused by the leaf blight were less ex
tensive on the high-potash plots. It 
is not certain whether the extra potash 
merely prevented physiological break
down of the leaf tissues due to potas
sium deficiency, or that the extra potash 
actually retarded the damage from the 
leaf blight disease or diseases within 
the stalk or roots.

M ore Healthy Root Growth

Examinations of corn roots near 
harvest time have shown big variations 
in both total root growth and also con
dition of those roots. Figure 1 illus- 

( Turn to page 47)



Why Plants Differ 
in Fertilizer Needs 

and Mineral Composition*
W a d  2 ) ,a L ,  W . Q . f  a n d  Jo n a *

Massachusetts Agricultural Experiment Station, Amherst, Massachusetts

WHY do different crop plants vary 
greatly in mineral composition 

even though they are grown in the 
same soil at the same time under the 
same conditions? Why are many le
guminous plants such as alfalfa and red 
clover much more sensitive to low levels 

- of available soil potassium than are 
such grasses as timothy, Kentucky blue- 
grass, and red top? Can we also ex
plain why certain grasses, smooth brome 
for example, make much more com
patible mixtures with ladino clover than 
Kentucky bluegrass or bent grass?

Is there a fundamental explanation 
for recommending large amounts of 
potash fertilizers for potatoes, tomatoes, 
and tobacco? How serious are weeds 
as competitors with crop plants for 
minerals?

The results of recent fundamental re
search provide sound and logical an
swers to the above questions as well as 
other questions relating to the growth 
and culture of crop plants.

N eed  fo r  Fundam ental R esearch. 
Research work is like unraveling the 
stitching on a feed or fertilizer bag in 
dim light or with gloved hands. One 
fumbles about, trying first one end 
and then the other to locate the key 
thread. After exercising much patience 
and perseverance, this key thread is 
discovered and then the process of 
opening proceeds easily and rapidly.

*  See “Cation Exchange Capacity of Plant 
Roots,” 1951, Soil Sci. 72:139-147.

Similarly in research, one works on a 
problem from one approach and then 
another, seemingly with little success. 
Suddenly the discovery or application 
of a fundamental truth or key prin
ciple offers a solution to the problem 
under investigation and provides leads 
on other related problems.

The authors’ original objective was 
to find satisfactory answers to some of 
the puzzling problems in fertilization 
and management of forage crops in 
Massachusetts. Why do plants differ 
in ability to obtain calcium, magnesium, 
cobalt, and potassium from the soil 
and why is it so difficult to maintain 
stands of legumes when grown in asso
ciation with grasses in hay fields and 
pastures ? The key which provided 
the answers involved two principles:
(1 ) Plant roots have base or cation ex
change capacities and (2 ) these cation 
exchange values differ greatly for dif
ferent plant species.

Im portance o f base or cation ex 
change in soils. For many years the 
importance of base exchange capacity 
as related to soil fertility has been 
recognized. “Base or cation exchange 
capacity” of a soil refers to the chemical 
power or ability of that soil to absorb 
or “soak up” and hold the bases or 
cations, such as potassium, calcium, 
magnesium, sodium, manganese, and 
cobalt.' Materials with tremendous sur
face area per unit weight, such as clay, 
sponges, or microscopic sandwiches, are 
known as colloids and are responsible

13
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for the base or cation exchange prop
erties. In the soil these colloid ma
terials are made up of (a ) inorganic- 
clay minerals and (b ) organic-humus, 
which is composed of resistant residues 
and products of the breaking-down or 
rotting of plant life by soil organisms. 
Adequate base exchange capacity in a 
soil is highly desirable, as the above 
bases mentioned are absorbed and are 
retained against loss by leaching. At 
the same time these absorbed bases are 
available and may be taken up by grow
ing plants.

Plant roots also have cation ex 
change. The fact that plant roots have 
cation exchange properties was reported 
in 1916 by Devaux, a French chemist. 
Colloidal substances, such as pectin, of 
the root and root hair surface provide 
this cation exchange property; how
ever, this important fact has not been 
widely publicized or used effectively 
in seeking an understanding of how 
plants feed on soil minerals. Recently 
the Swedish scientists, Dr. Sante Matt
son 1 and Dr. Lambert Wiklander, and 
co-workers developed a way to measure 
relative cation exchange capacity of 
plant roots. Using their technique, it 
has been possible to show that roots 
of many different plant species differ 
greatly in cation exchange capacity 
(Table I ) ;  for example, the cation ex
change capacity of the roots of the 
legumes are approximately double the 
values for the grasses. Furthermore, 
there are important differences in the 
cation exchange capacities of our com
mon forage grasses. Smooth brome, 
alta, or tall fescue, and orchard grass 
have high cation exchange values 
whereas red top and the bent grasses 
have low cation exchange values.

C olloids o f the plant root and soil 
com pete fo r  bases or cations. Plants 
obtain such cations as calcium, mag
nesium, cobalt, and potassium from the

1 Dr. Mattson was for many years associated with 
the U. S. Department of Agriculture and with the 
New jersey Agricultural Experiment Station. He 
is widely known for his many fundamental con
tributions in the field of soil science.

soil solution and from the soil colloids 
(contact exchange). The cation com
petition between the plant root colloids 
and the soil colloids becomes more 
critical as the supply of cations in the 
soil solution is reduced. On many soils 
the cation content of the soil solution 
is gready reduced during the growing 
season because of high uptake and re
moval by rapidly growing crops.

Principle o f adsorption o f divalent 
and monovalent cations. High cation 
exchange colloids adsorb or attract and 
hold such divalent cations as calcium, 
magnesium, and cobalt with much 
greater energy or force than the mono
valent cation potassium. Conversely, 
colloids with low cation exchange ca
pacity attract and hold the monovalent 
cation potassium with much greater 
force than calcium and magnesium. 
This fundamental principle, Donnan 
distribution of cations, holds for col
loids of plant roots as well as for soil 
colloids (Mattson). For example, the 
high cation exchange soil colloids, 
montmorillonite and beidellite hold cal
cium and magnesium with much 
greater energy than potassium. How
ever, potassium is held with greater 
energy by the low cation exchange soil 
colloid kaolinite. Similarly, the low 
cation exchange roots of red top and 
bent grass adsorb potassium with much 
greater energy than calcium and mag
nesium.

Since high cation exchange roots, 
such as alfalfa, the clovers, and many 
other dicots, adsorb calcium and mag
nesium with much greater energy than 
potassium, large amounts of the ad
sorbed calcium and magnesium enter 
the root cell, and thereby to a degree 
potassium is excluded. Thus a natural 
physical-chemical barrier restricts the 
entry of potassium into those plant 
roots of high cation exchange. Moder
ate to high amounts of potassium in 
the soil solution will overcome this 
barrier and will force potassium into 
the high cation exchange roots. Re
search and field experience prove that 
a relatively high level of available potas-
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. sium either from the soil or the ferti
lizer bag is necessary for high yield 
and longevity of legume stands.

In sharp contrast, the low cation ex
change roots of timothy, red top, and 
bent grass adsorb potassium with much 
greater energy than calcium or mag
nesium. Thus at low levels of avail
able soil potassium, plants with low 
cation exchange roots are able to ob
tain potassium in amounts sufficient for 
growth, whereas plants with high cat
ion exchange roots cannot.

Just as the natural law of gravity 
forces water to run downhill, natural 
laws of colloid chemistry (Donnan 
equilibrium) (1 ) force the roots of 
legumes and many other dicot plants 
to take up larger amounts of calcium 
and magnesium than potassium and
(2) force grasses and many other mono
cots to take up larger amounts of po
tassium than calcium and magnesium.

E ffect of increasing soil solution 
Potassium— Table II .  At low levels 
of available soil potassium, one would

expect the oat plant with high root 
exchange capacity to take up relatively 
more calcium and magnesium and less 
potassium, and the wheat plant with 
low cation exchange roots to take up 
less calcium and magnesium and rela
tively more potassium. On a soil low 
in available potassium, the wheat plants 
contained 155 per cent; barley, 90 per 
cent; and oats, 55 per cent of available 
potassium (exchangeable plus soil solu
tion Table II) . The uptake of potas
sium by these three cereals with simi
lar physical growth characteristics was 
in complete agreement with the cation 
exchange capacities of their roots (Table 
I ) .  As expected, oat roots (22.8) 
adsorbed the least, barley (12.3) an in
termediate, and wheat (9.0) the great
est amount of potassium. The rela
tionship of cation exchange capacity of 
the plant root and the potassium vs. 
calcium and magnesium adsorption dif
ferential holds only on soils with low 
to moderate amounts of available or 
exchangeable potassium (low levels of
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ionic concentrations—Donnan equilib
rium). As larger increments of potas
sium were supplied to the soil, oats,

wheat, and barley took up similar 
amounts of potassium. Highest rates 

( Turn to page 42)
T a b l e  I .— C a t io n -e x c h a n g e  C a p a c it y  o f  P l a n t  R o o t s

Cation exchange
Plant Ultimate pH capacity

me/100 gm.*

Dicotyledons

Legumes
Soybeans (Lincoln), Glycine soja ........................................... 3.26 58.9
Canadian field peas, Pisum sativum arvense........................ 3.35 49.6
Red clover (medium), Trifolium pratense............................ 3.37 47.5
Hairy vetch, V ida viUosa........................................................ 3.41 44.1
Alfalfa Medicago sativa

Atlantic.............? .................................................................... 3.42 48.0
Kansas common.................................................................... 3.49 40.0

Ladino clover, Trifolium repens var................ .. , , , ........ 3.43 43.4
Vegetables

Irish potato, Solanum tuberosum........................................... 3.62 38.1
Tomato, Lycopersicum e s c u l e n t u m . .............. 3.67 34.6

Weeds
Ragweed, Ambrosia artemisiifolia.......................................... 3.27 58.9
Pigweed, Amaranthus retroflexus............................................ 3 .35 42.3
Smartweed, Polygonum pensylvanicum................................. 3.48 41.1
Purslane, Portulaca oleracea.................................................. - 3.53 40.7
Lamb’s-quarters; Chemopodium album .............................................. 3.94 25.0

M onocotyledons

Grasses
Reed canary, Phalaris arundinacea............................
Alta fescue, Festuca elatier arundinacea.....................
Orchard grass, Dactylis glomerata

Colby.............................................................................
Commercial......................................................................
Smooth brome, Bromus inermis

Southern.......................................................................
Northern.....................................................................

Canadian bluegrass, Poa compressa............................
Timothy, PMeum pratense............................................
Tall meadow oat grass, Arrhenatherum elatius.........
Kentucky bluegrass, Poa pratensis.............................
Red top, Agrostis alba .................................................... •
Rhode Island or Colonial bentgrass, Agrostis tenuis

Cereals
Corn (Yellow Dent), Zea Mays indentata.................
Sweet corn (Golden Cross), Zea Mays saccharata. .
Spring oats, A vena sativa..............................................
Rosen rye, Secale cereale................................................
Barley, Hordeum vulgar ................................................
Winter wheat, Triticum vulgare .......................

Weeds
Nutgrass, Cyperus esculentus.. .................................
Quackgrass, Agropyron repens.....................................
Foxtail, Setaria glauca...................................................

3.80 30.8
3.60 30.4

3.68 25.6
3.72 24.9

3.65 24.8
3.72 24.4
3.78 24.1
3.78 22.6
3.67 22.5
3.83 21.6
3.92 17.3
3.95 16.3

3.68 26.0
3.80 22.2
3.78 22.8
4.12 15.1
4.25 12.3
4.70 9 .0

3.51 28.7
3.78 19.8
4.65 11.4

• Oven-dry weight,
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Five-acre Cotton King
^  o//. O. J3oy(& ton

Agronomy Department, Clemson Agricultural College, Clemson, South Carolina

J MAURICE Smith, cotton farmer 
■ living near Johnston in Edgefield 

County, South Carolina established a 
new record in cotton production on 
five acres in 1951. As a member of 
the State Five-acre Cotton Contest, and 
carrying out the practices that have 
been tried and proven, he produced 
8,380 pounds of lint cotton of staple 
length I34e inches. He received $750 
for placing first in South Carolina and 
a $1,500 sweepstakes prize from the 
Atlantic Cotton Association for beating 
all previous records.

This contest, started in 1926, has had 
more than 13,000 five-acre fields en
tered in the past 25 years. From it, 
the farmers have learned which are 
the best practices for maximum yields 
of quality cotton.

The farm on which Mr. Smith made 
his record yield is generally of the Marl
boro type of soil. The field used for 
cotton in 1951 is of good quality Marl
boro. In 1950, it had grown small 
grains and soybeans. Seeds were har
vested from both crops with a combine. 
Mr. Smith reports that he prepared the 
soil by disking it several times.

Prior to planting, 1,000 pounds per 
acre of 3-9-9 fertilizer were broadcast. 
Just before planting, he applied 500 
pounds per acre of 3-9-9 in the drill. 
The rows were 30 inches apart, and on 
April 6 he planted Coker 100 Wilt 
Resistant at the rate of two bushels per 
acre. A good stand was obtained and
2-5 stalks were left in hills about 8 
inches apart.

{Turn to page 40)
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Terrebonne Clay Loam 
Responds to More Potassium 

in the Fertilizer*
^  oC aw rence O (jra d u  

Soil Science Department, OKA Institute, La Trappe, Quebec

MO ST of the heavier soils in the 
Province of Quebec are well sup

plied with total potassium. This is 
particularly true of the clays and clay 
loams that have originated from the re
ceding waters of the Champlain Sea 
and that are found at altitudes not ex
ceeding 150 feet above sea level. Such 
soils generally contain no less than 2%  
total potash (K zO ) and may often con
tain as much as 3%.

Despite this high total potassium con
tent, some of these soils, when receiving 
larger fertilizer applications, have been 
noticed to bear plants exhibiting slight 
potassium deficiencies. The fertilizers 
applied were those generally recom
mended for such soils, i.e., fertilizers 
containing a minimum percentage of 
potash (2-12-6, 2-16-6, 4-12-6) as com
pared to those recommended for lighter 
soils. It was, therefore, presumed that 
these soils did not receive an adequate 
amount of potassium to meet the grow
ing plant’s requirements. In order to 
investigate the possibility of potassium 
being a limiting factor, the following 
experiments were conducted to sub
stantiate the observations, and field plots 
were set up in 1950 and 1951 for such 
crops as hay, oats, sweet peppers, to
matoes, and onions.

The soil used in these experiments is 
classified as a Terrebonne clay loam 
with the following characteristics: Well-

*  Work sponsored by E. K. Hampson, Manager 
for Canada, American Potash Institute, to whom 
the writer wishes to express his thanks for the 
much appreciated collaboration and financial aid.

drained (open drains), flat topography, 
fair to good structure. It has a good 
water-holding capacity (moisture equiv
alent, 28% ), a fair total organic matter 
content (5 .1% ), and is practically neu
tral in reaction (pH 7.2). Its cation 
exchange capacity is high (24 m.e. per 
100 gms.), and the per cent base satura
tion was 84%. The total K zO content 
was found to be 2.07% or 41,400 
Ibs./acre of which 0.329 m.e. per 100 
gms. or 257.5 lbs./acre were in the ex
changeable form. This exchangeable 
K zO represents 1.37% of the exchange 
capacity. No manure was applied to 
the plots. In 1950, rainfall and tem
perature were satisfactory, while in 1951 
rainfall was excessive and temperatures 
were below average.

The Treatments

For each of the five crops mentioned 
(hay, oats, sweet peppers, tomatoes, and 
onions), five different plots were meas
ured out and treated with increasing 
amounts of potassium in the fertilizer. 
For all crops, the checks consisted of 
applications of 4-12-6 in amounts vary
ing with the crops. The fertilizers 
were broadcast either at the time of 
planting or in early May on the 3-year- 
old meadow.

Hay Plots

Table I summarizes the treatment 
and the yields for the hay plots on a
3-year-old meadow. These plots meas
ured 244 by 54 feet or 0.3025 acre. 
Acre yields were computed from three

18
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areas 20 by 20 feet selected in each plot.

T a b l e  I . — E f f e c t  o f  I n c r e a s i n g  
A m o u n t s  o f  P o t a s s i u m  i n  t h e  F e r 
t i l i z e s  o n  Y i e l d s  o f  H a t

Plot
No.

Fertilizer
treatment

Yields 
(dry hay)

Formula
Amount

lbs./
acre

1950
tons/
acre

1951
tons/
acre

1 (check) 4-12-6 500 1.71 2.44
2 4-12-8 500 1.82 2.49
3 4-12-10 500 2.21 2.77
4 4-12-12 500 2.58 3.07
5 4-12-6 700 2.65 2.95

of strong winds and heavy rains, except 
in Plot 5 where a negligible area of 
lodging (1 sq. yd.) was detected.

T a b l e  I I .— E f f e c t  o f  I n c r e a s i n g  
A m o u n t s  o f  P o t a s s i u m  i n  t h e  F e r 
t i l i z e r  o n  Y i e l d s  o f  O a t s

Plot No.

Fertilizer treatment
Yields 

(year 1951) 
bu./acreFormula Amount 

lbs. /acre

1 (check) 4-12-6 500 51.2
2 4-12-8 500 50.4
3 4-12-10 500 55.7
4 4-12-12 500 61.3
5 4-12-6 700 59.8

The hay consisted of timothy and 
red and alsike clover on a 3-year-old 
meadow. In comparison with the check 
(500 lbs. of 4-12-6 per acre), the highest 
yields were obtained on Plots 4 and 5 
(500 lbs. of 4-12-12 and 700 lbs. of 
4-12-6 per acre, respectively). The yields 
increased with an increase of the potas
sium in the fertilizers It will be noted 
that 500 lbs. of 4-12-12 per acre gave just 
as good results as 700 lbs. of 4-12-6.

In the check plot (500 lbs. of 4-12-6 
per acre) very few vetch plants vol
unteered. ♦As the potassium content of 
the fertilizers increased, - more vetch 
appeared. Plots 4 and 5, which were 
quite similar in appearance at harvest, 
produced the greatest amounts of vetch.

Oat Plots

The oat plots measured 244 by 54 
feet or 0.3025 acre. Yields per acre were 
calculated from the threshings on the 
entire plot. Table II affords a resume 
of the various treatments and yields of 
grain. No oat plots were set up in 
1950.

Fertilizers were applied broadcast on 
May 2, and the oats (Cartier variety) 
were seeded down the same day at the 
rate of four bushels per acre. Harvest 
took place on August 8. The oats grew 
fast and tall and the grain was of high 
quality. No lodging occurred in spite

Sweet Pepper Plots

The sweet pepper plots measured 70 
by 60 feet or 0.0964 acre. The yields per 
acre were calculated from each entire 
plot. Table III condenses the data on 
treatments and yields.

T a b l e  I I I . — E f f e c t  o f  I n c r e a s i n g  
A m o u n t s  o f  P o t a s s i u m  i n  t h e  F e r 
t i l i z e r  o n  Y i e l d s  o f  S w e e t  P e p p e r s

Plot

Fertilizer
treatment Yields

No.
Amount 1950 1951

Formula lbs./ bu./ bu./
acre acre acre

1 (check) 4-12-6 1,200 185.8 177.3
2 4-12-8 1,200 191.5 179.1
3 4-12-10 1,200 237.4 207.8
4 4-12-12 1,200 214.3 212.4
5 4-12-6 1,600 232.8 206.2

The sweet peppers (California) were 
put down with the transplanter. No 
starter solution was used and the plants 
were set at distances of 2 feet on the 
row and 2 x/ z  feet between the rows. •

Tomato Plots

The size of these tomato plots was 66 
by 48 feet or 0.0727 acre. The yields 
from each plot were converted into
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yields per acre. Asgrow tomatoes were 
transplanted on May 25 and set at 
distances of 3 by 3 feet. No starter 
solution was used. Table IV  summa
rizes the data.

T a b l e  IV.— E f f e c t  o f  I n c r e a s i n g  
A m o u n t s  o f  P o t a s s i u m  i n  t h e  F e r 
t i l i z e r  o n  Y i e l d s  o f  T o m a t o e s

Fertilizer treatment
Yields

Plot No.
Formula Amount 

lbs. /acre

(year 1950) 
tons/acre

1 (check)
2
3
4
5

4-12-6
4-12-8
4-12-10
4-12-12
4-12-6

1,000
1,000
1,000
1,000
1,500

11.56
12.54
14.09
13.67
13.82

In 1951 these plots were of no ex
perimental value. The continuous wet 
and cold weather prevented normal 
fructification and favored the expan
sion of the snail population which 
ruined an important portion of the 
crop in the green stage. D D T  and 
lead arsenate mixtures applied as sprays 
had no effect. The plants were vigor
ous and healthy in appearance but 
yields were not recorded.

Onion Plots

Each of the five onion plots meas
ured 42 by 54 feet or 0.0521 acre. 
The yields from each plot were weighed 
and converted into acre yields. Table 
V indicates the various soil treatments 
along with the corresponding yields.

The Sweet Spanish onions were trans
planted 6 inches apart on the row with 
a 12-inch spacing between the rows. 
From the figures in Table V, the best 
yields were obtained on Plot 3 in 1950 
and on Plot 4 in 1951, with respective 
applications of 1,500 lbs. of 4-12-10 and 
1,500 lbs. of 4-12-12. It has not been 
clearly explained why in 1950, Plot 5 
(2,000 lbs. of 4-12-6 per acre) gave 
lower results than Plot 1 (1,500 lbs. 
of 4-12-6 per acre). Analytical data

afford no satisfactory explanation. It is 
presumed that moisture and structure 
may have played a part in reducing the 
yields, since Plot 5 was located at the 
end of the field where the tractor had

T a b l e  V .— E f f e c t  o f  I n c r e a s i n g  
A m o u n t s  o f  P o t a s s i u m  i n  t h e  F e r 
t i l i z e r  o n  Y i e l d s  o f  O n io n s

Plot
No.

Fertilizer
treatment Yields

Formula
Amount

lbs./
acre

1950
lbs./
acre

1951
lbs./
acre

1 (check) 4-12-6 1,500 35,729 32,318
2 4-12-8 1,500 38,377 33,471
3 4-12-10 1,500 45,710 36,805
4 4-12-12 1,500 44,671 40,176
5 4-12-6 2,000 32,673 36,394

frequently turned about when working 
the land in 1950. One important fea
ture of Plot 4 is the earlier maturing 
of the plants which dried away to fall 
approximately 10 days sooner than those 
on other plots (Fig. 1). The additional 
amount of potassium (4-12-12) seems 
to have hastened maturity and enabled 
the plant to complete its growth cycle 
sooner, in no way affecting*quality or 
reducing yields.

Discussion

Analytical data reveal that this Ter
rebonne clay loam is well supplied with 
total potash and total organic matter. 
The exchangeable (normal neutral am
monium acetate) potash is also in fairly 
good abundance. As shown, an increase 
in the amounts of potassium supplied 
led to an increase in yields. It is to be 
noted that Plots 1 and 2 (4-12-6 and 
4-12-8, in equal amounts) gave the 
same yields approximately, while Plots 
3 and 5 (4-12-10 and 4-12-6, in differ
ent amounts) as compared to each 
other also gave quite similar crop 
yields.

Onions, particularly, seem to have
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benefited by an increase of the potas
sium content of the fertilizer. Ma
turity at harvest, which is an important 
factor affecting the keeping quality of 
onions, has been promoted to a signifi
cant degree.

Although these experimental figures 
cannot be taken as final conclusions, 
they indicate the possibility of promot
ing plant growth through increased 
amounts of potassium applied to soils 
similar in nature to the one used in 
these experiments. Analytical data sup
port the hypothesis that potassium in 
this soil, although abundant in total* 
quantity and fairly abundant in ex
changeable form, may be too slowly 
available to a rapidly growing plant. 
These conclusions are somewhat in ac
cord with W . A. DeLong’s 2 (Mac
donald College, Quebec) who, after 
studying a Greensboro loam, expressed 
the opinion that “once the available 
potassium supply of this soil is depleted, 
replenishment by natural processes is 
slow. That is, this soil appears essen

tially to contain but two sources of po
tassium, the readily available and the 
strongly fixed.” DeLong has also found 
that application to the Greensboro loam 
of 130 lbs. of potassium in the fertilizer 
plus 10 tons of manure has resulted in 
no appreciable increase in the moder
ately available fraction of potassium. 
Following further study of the Greens
boro loam, a Ste. Therese clay loam and 
a Ste. Rosalie sandy, clay loam, DeLong 
has reached the conclusion that the first 
had fixed 27% of the initial readily 
available potassium; the second, 42% ; 
and the third, around 80%. These 
soils, especially Ste. Therese clay loam 
and Ste. Rosalie sandy clay loam, have 
much in common with the Terrebonne 
clay loam studied, at least as concerns 
the colloidal pedological complex.

With the actual trend of increasing 
rates of fertilizer applications, this lack 
of readily available potassium may be
come more pronounced. As more nitro
gen and phosphorus are added to the 

( Turn to page 45)



Virginia He vises 

Its Fertilizer Law

F ig . 1 .  G ov ern or Jo h n  S . B a ttle  signs V irg in ia 's  new fe rtiliz e r  law 
w hile D r. P a u l D . S an d ers  ( l e f t ) .  E d ito r  o f  th e  S o u th ern  P la n te r , 
and  C om m ission er o f  A g ricu ltu re  P a rk e  C . B rin k le y  lo o k  o n .

TH E present Virginia Fertilizer Law 
was enacted about 75 years ago and 

was adequate to control the distribution 
of fertilizer and fertilizer materials at 
that time. The original Act has been 
amended from time to time to permit 
the sale of and provide control of new 
formulas of fertilizer recommended by 
the State’s Experiment Stations. As a 
result of these many amendments, some 
sections of the law seem to contradict 
other sections and are in conflict with 
the laws of neighboring states.

Since a considerable tonnage of fer
tilizer moves in interstate shipment, the 
need for more uniformity in state laws

regulating distribution 
has been recognized by 
all the states. About five 
years ago, a Model Fer
tilizer Law was sug
gested by a committee 
of state control officials, 
agronomists, and experi
ment station workers. 
This model law was 
suggested  only as a 
guide in u n iform ity , 
with each state establish
ing controls to meet its 
needs on the local level.

About two years ago 
at a joint meeting of Ex
periment Station work
ers and control officials 
of N orth  C aro lin a ,.1 
South Carolina, and Vir
ginia, the fertilizer needs 
and laws of the three 
states were reviewed, 
and a movement was 
started to bring the laws 
of the states into closer 

Representatives of the 
same groups met again in the spring 
of 1951. During this two-year period, 
the South Carolina Fertilizer Law was 
amended, the North Carolina Fertilizer 
Law was completely revised and 
amended, and the Virginia Department 
of Agriculture began a study of the 
Virginia Law.

Many conferences between the De
partment of Agriculture, Virginia Ex
periment Station, Virginia Truck Ex
periment Station, and the Tobacco 
Workers Committee were held, and it

( Turn to page 41)

uniformity.
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Science and the Cdw  Look at 
Pasture Forage as a Feedstuff*
1. The Cow as a Converter of Roughage

%W a ,s U (  £  W c C J L u g L

Animal Industry Department, Georgia Experiment Station, Experiment, Georgia

RECEN T estimates have shown that 
about 125 million acres of land in 

the United States are devoted to the 
production of pasture and hay. Of this 
acreage about 75 million constitute the 
range land of the West, 48 million acres 
are in pastures, and the rest are devoted 
to hay and silage. The entire produc
tion of this enormous acreage would be 
useless to man were it not for the ability 
of cows and sheep to convert it to meat, 
milk, and wool.

In recent years great strides have been 
made in the conservation of our great
est natural resource—the soil. Of all 
conservation practices, none is more ef
fective than the planting of the land 
in grass and legumes. If this system of 
“Grassland Farming” is to be success
ful and our population to be properly 
fed without increased use of cereals, a 
more thorough understanding of the 
functions and use of cows and sheep 
must become a reality. Such an under
standing will enable greater production 
of roughage with the resulting greater 
income to farmers and more and higher 
quality food for everyone.

The four-compartment stomach of 
the ruminant (cow-sheep-deer) sets it 
apart from other members of the ani
mal kingdom chiefly due to its ability 
to utilize fibrous feeds such as pasture 
forage, hay, straw, and silage. Of 
primary significance in this ability is 
the presence of the largest compartment 
(rumen) at the head of the digestive

* No. 1 in a series of articles.

tract. The rumen of dairy cows varies 
in its capacity from 40-65 gal., depend
ing upon the size of the cow and the 
nutritional history of her early life. Es
sentially, the rumen functions as a fer
mentation vat where the food mate
rials coming from the mouth undergo a 
period of fermentation during which 
the nutrients are converted to a form 
more useful to the animal.

Connecting the rumen with the small 
intestines (the site of most food absorp
tion) there are three compartments 
called the reticulum, the omasum, and 
the true stomach. The function of the 
second and third compartments is not 
fully understood. The reticulum is 
best noted for its tendency to collect 
such foreign objects as nails, wire, 
stones, and such other objects as the 
cow may pick up in grazing or eating 
in the barn. The third stomach presses 
the food and removes a large portion 
of its water, but this function has not 
thus far been shown to be of any special 
importance. The true stomach, or abo
masum, serves the cow as the stomach 
of any other animal. The first secretion 
of enzymes occurs here and apparently 
what is called true digestion begins for 
the first time.

The location of the rumen at the be
ginning of this system has the advan
tage that the materials synthesized there 
may be absorbed by the animal. Most 
nonruminants have some fermentation 
in the lower digestive tract, but the fact 
that it occurs so late in the process pre
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F ig . 1 . T h e  a u th o r and h is  fa v o rite  fa rm  a n im al team -up to  study th e ir  fa v o rite  su b je c t— pasture
fo ra g e .

vents it from being of any great value to 
the animal.

In recent years much interest has been 
created in the exact mechanism of this 
fermentation process which makes the 
cow a good user of roughage that has 
no food value to man, and enables her 
to convert it into meat and milk. The 
literature cited at the end of the article 
contains excellent reviews of such work. 
For this paper we shall confine our 
thinking to the over-all principles that 
have so far been demonstrated.

The food and water consumed by the 
cow pass directly to the rumen where 
they are attacked by microorganisms 
and fermentation begins. The length 
of time required for fermentation or 
breakdown of the roughage depends 
upon the type of roughage. The com
pleteness of fermentation is apparently 
determined by the presence or absence 
of certain compounds such as lignin 
and the species and number of micro
organisms appropriate for the roughage 
being consumed. Increasing amounts 
of lignin, as found in more mature pas
ture herbage and hays, prevent other 
compounds such as cellulose from be
coming accessible to the bacteria. The

absence of sufficient carbohydrates, pro
tein, and/or minerals to stimulate the 
rapid growth and activities of the bac
teria may also be a limiting factor. 
Each type of ration (hay, hay and grain, 
or pasture) seems to require a char
acteristic flora for its most efficient 
utilization. Thus, the common observa
tion that it requires a period of time 
for cows to become adjusted to a new 
ration may be explained by this fact.

T he f e r m e n t a t i o n  process. Al
though scientists in many countries 
have become interested in this process 
within the last decade, many questions 
have either not been studied or remain 
unanswered at this time. While many 
of the theories that have been advanced 
are quite interesting, for the purposes 
of this discussion only those facts and 
theories which are fairly well under
stood are discussed.

C ellulose. Perhaps the most strik
ing result of the rumen activity is the 
conversion of cellulose (measured as 
crude fiber) into short chain fatty acids 
—chiefly acetic, propionic, and butyric, 
and the gases—carbon dioxide and 
methane. A simplified scheme for this 
and other conversions is presented in
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Fig. 2. This process is amazingly fast 
(about 6-8 hrs.) and quite efficient. 
With the rapid production of these 
acids the pH of the rumen contents 
would be expected to fall to a very low 
level and the fermentation process to 
cease. Such a condition is prevented by 
the buffering effect of the phosphate 
and bicarbonate of the saliva. As a 
further aid to the prevention of a high 
acidity, a great proportion of the acids 
are absorbed into the blood stream 
through the rumen wall.

The process of conversion is greatly 
aided by frequent regurgitation of the 
rumen contents into the mouth for 
mastication. This process commonly 
called “cud-chewing” is of great im
portance since it breaks much of the 
fibrous material into smaller particles 
and exposes a greater surface area of 
the food to attack by microorganisms.

Other carbohydrates. The fate of 
the sugars and starch in the rumen has 
been the subject of much debate in re
cent years. Simple sugars such as glu
cose placed in the rumen disappear at 
a very rapid rate. Most workers agree 
that this indicates that the bacteria use 
such compounds as a source of energy 
for their rapid growth. It should be

emphasized, however, that the dividing 
line between enough and too much 
readily available carbohydrates is a 
narrow one. Recent work in England 
has shown that the greatest cellulose 
digestion occurs when there is 0.1-
0.2% sugar in the rumen, either more 
or less being inhibitory. It can be as
sumed that this small amount of sugar 
stimulates rapid growth of the bac
teria, and cellulose digestion results 
when other readily available sources of 
energy are expended. The addition of 
large amounts of molasses to hay has 
frequently been found to reduce crude 
fiber digestion and can probably be ex
plained on this basis. This phe
nomenon may best be explained by 
saying that the bacteria use the more 
readily available sources of energy first 
and attack the cellulose only as a last 
resort.

Protein. The rumen bacteria ap
parently convert much of the nitrogen 
in the ration into bacterial protein for 
their own growth and development. 
The many successful uses of nonprotein 
nitrogen such as urea in rations for 
dairy cows point to this ability of the 
bacteria. Since this fact has been dem
onstrated it explains why it is gen-
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and th e  ap p aren t ch em ica l re a ctio n s  th a t ta k e  p lace  d u rin g  ru m en fe rm e n ta tio n .
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erally unnecessary to consider the qual
ity of protein in dairy cow rations. 
The upper limits at which the cow is 
able to use urea have not been fully 
determined. It remains necessary, 
therefore, to provide a large part of the 
nitrogen as protein, although its source 
is of little significance. A very inter
esting cycle is involved in this protein 
hydrolysis and the breakdown of cel
lulose. The bacteria utilize a great 
deal of urea in the cellulose break
down. To supply this, a portion of the 
ammonia coming from the protein 
breakdown is carried in the blood to 
the liver where it is converted into 
urea. From the liver, the urea is car
ried back to the salivary glands where 
it becomes a part of the saliva and is 
in turn added to the rumen contents 
as an aid to the cellulose breakdown.

Synthesized factors. As by-products 
of rumen activity, many dietary fac
tors are produced and used by the cow. 
A few of the factors synthesized in the 
rumen are: Vitamin K, thiamine, ribo
flavin, niacin, pantothenic acid, biotin, 
fat, carbohydrate (starchlike com
pound), protein from nonprotein nitro
gen, and unknown dietary factors. 
Because of this synthesis, it is unneces
sary under ordinary conditions to give 
consideration to supplying the cow with 
any extra vitamins in her ration. 
While vitamins A and D are required 
from an outside source, good quality 
hay or pasture forage will more than 
meet her vitamin A requirement, and 
a few hours in open sunshine will take 
care of the vitamin D needs.

F ate  o f the products o f digestion in 
the rumen. The products of rumen 
fermentation may leave the rumen by 
three channels: They may pass up the 
esophagus to the mouth; they may pass 
to the lower digestive tract; or they 
may be absorbed into the lymphatic 
and blood streams.

Earlier reference was made to the 
passage of food back into the mouth 
for further mastication and its impor
tance to the fermentation process. 
Many of the gases go out by this route,

although some absorption also occurs.
The material going to the omasum 

consists of food residues and micro
organisms suspended in a solution 
which contains minerals, fatty acids, 
vitamins, and ammonia. The subse
quent digestion and absorption of 
these materials provide the cow with 
the nutrients needed for maintenance, 
growth, reproduction, and production.

Acetic, propionic, and butyric acids 
are absorbed into the blood along with 
some carbon dioxide and ammonia. 
Of the acids absorbed nearly 80% con
sist of acetic acid, most of which is re
moved by the udder for use in milk 
production.

Summary. We have seen how the 
cow with her large fermentation vat 
and billions of microorganisms is able 
to consume roughage and convert it 
into milk and meat. This process re
mains one of the marvels of nature and 
has only recently come into its right
ful place in the field of scientific in
vestigation. It should not be concluded 
that because of this knowledge, meat 
and milk enough for an unlimited hu
man population can be produced from 
roughage alone. In subsequent articles 
many of the problems encountered in . 
this process of converting roughage to 
meat and milk will be outlined, and 
observations on their scope and remedy 
will be discussed.
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The Importance 
of Grasslands

Whenever an international meeting is called, the 
subject for discussion assumes a truly great im
portance. While there has. been in this country 
a tremendous increase in interest in establishing 

more pastures and improving those now in existence, the forthcoming Inter
national Grassland Conference to be held at Pennsylvania State College, August 
17-23, places a new emphasis on this phase of our own and the world’s agriculture.

It has been definitely established that grassland agriculture is one of the most 
important factors affecting the future of the world today. It is not only a founda
tion for a better fed population, but also offers substantial insurance against soil 
depletion. By itself, it is not a panacea for the farm production problems of the 
world, but the possibilities for stabilizing agriculture and providing economical 
livestock production are enormous. With great increases in world population, 
more and more- concern is being directed toward overcoming food shortages. 
In planning for the future, agricultural leadership is looking to grassland agri
culture to help insure an economy of abundance in a world struggling from want.

It might be mentioned here that grassland farming does not mean putting 
the entire acreage of a farm to grass. It is a system of farming and ranching 
in which grasses and legumes are included in proper proportions for hay, silage, 
pasture, and soil conservation and improvement for high production and profitable 
returns.

Agricultural research and educational authorities are placing great emphasis 
on a sound grassland -program as one of the best and cheapest sources for the 
proteins, minerals, and vitamins on which animal life so heavily depends. Nearly 
all pasture soils of the humid sections of the United States, for example, are de
ficient in nitrogen, phosphorus,, potassium, and calcium. Sound land management 
calls for intelligent use of fertilizers, manure, and lime—all of which are essential 
in good pasture management.

The meeting at Pennsylvania State College will be the Sixth International 
Grassland Congress and the first to be held in the United States. The others 
were held in Germany in 1927, Sweden and Denmark 1930, Switzerland 1934, 
Great Britain 1937, and in the Netherlands in 1949. Governments of more than 
60 countries have been invited to send official delegates, and other persons, insti
tutions, and organizations interested in the grassland movement have been invited 
to participate. General sessions will hear leaders of grassland work throughout 
the world discuss such subjects as: Grassland Resources and Potentials of the 
World; Putting Grassland Information to Work; Conservation and Improvement 
of Soil and Water Resources with Grass; Pressures on Native Pasture Lands 
Throughout the World; Interdependence of Grassland and Livestock in Agri
cultural Production; Problems in Development of a Grassland Program in the 
American Tropics; Grasslands for Recreation; and Social and Economic Aspects 
of Grassland Development. Sectional discussions will include: Genetics and

31
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Breeding; Improvement and Management of Pastures, Meadows, and Turf; 
Improvement and Management of Range Lands; Ecology and Physiology; Soil 
Management and Fertilization; Seed Production and Distribution; Soil and 
Water Conservation; Harvesting and Preservation of Forage; Use of Forage in 
Livestock Feeding; Machinery; Experimental Procedure in Grassland Research; 
and Improvement and Management of Tropical Grasslands.

There will be visits to local points of scientific interest. After the Congress, 
tours covering a period of two weeks have been arranged to cover representative 
grassland areas of the Northeast including Canada, the Midwest, South, and West.

Grasslands of the world occupy more than half the earth’s entire land surface. 
There are one billion acres of grazing lands in the United States. Hay and pasture 
provide more than half the nutrients consumed by all livestock. The world’s 
great food problem won’t be solved until ways for getting more meat per acre 
are found. Research must learn how to do it. Therefore, Pennsylvania State 
College during the week of August 17-23 is a focal point of world interest. 
It is certain that much for the betterment of mankind will result from this 
international meeting.

f l i n t  P f i V P r  corn ears ar,d roots shown on the cover of this issue
came from a fertilization experiment on the farm of George 

P i c t l i r B  Deatherage near Oblong, Illinois, results of which are dis
cussed in the story by P. E  Johnson of the University of 

Illinois, beginning on page six 
To grow good quality corn, it must ripen while the stalk is still green and 

the roots are functioning, such as that shown on the left in the cover illustration. 
This stalk and ear came from a plot with a heavy broadcast application of potash 
(225 lbs. K zO ) plus 60 lbs. of nitrogen sidedressed on clover sod, the soil having 
been adequately supplied with phosphorus.

The chaffy ear and rotted stalk and roots on the right came from a plot with- 
nitrogen alone and illustrate the final result of extreme potash starvation. Note 
that most roots were rotted off by October 20, when this color photograph was 
taken. Also, internal parts of the lower stalk were decayed, especially at the nodes. 
Stalks often break over at these decayed nodal areas or blow down because of 
weak root anchorage.

Earlier in the season, these nodal tissues showed abnormal, darkened areas due 
to iron accumulations which clog fibrovascular bundles. All water and nutrients 
which are taken up by the roots must pass through these nodes on the way to 
the leaves. The sugars manufactured in leaves by photosynthesis again must 
pass through the nodes before being translocated to growing points or stored 
in the ear. If the vascular bundles are clogged at the nodes, a normal ear cannot
develop. I

The exact cause of potash-starved corn stalks and roots decaying prematurely 
is still a matter of debate. We know that when corn leaves show brown marginal 
scorch and yellowish areas between veins, which are typical external symptoms 
of potash starvation, tissue tests indicate reserves of nitrates and phosphates in the 
plant sap. Also, there is an accumulation of unassimilated sugars. It would appear 
that such a chemical condition in the plant sap would be a perfect medium for 
the growth of bacteria or molds which get into plant cells. j

These observations help to explain certain types of leaning and broken stalks 
often found when available potassium is low in respect to the nitrogen supply. 
Lodged corn is not a sure sign of potash starvation, but when corn is potash- 
starved and has plenty of nitrogen, it is most likely to lodge.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Com Wheat Hay * Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

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

Av. Aug. 1909-
July  1 9 1 4 .. . 12 .4 10 .0 6 9 .7 8 7 .8 6 4 .2 8 8 .4 11.87 22 .5 5

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 8 5 .0 119.0 10.29 34 .8 3
1928.................... 18 .0 2 0 .0 5 3 .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 .0 4
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10.5 3 8 .0 *5 4 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933.................... 10 .2 13 .0 8 2 .4 6 9 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934.................... 12 .4 21 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 13 .20 3 3 .0 0
1935.................... 11.1 18 .4 5 9 .3 7 0 .3 6 5 .5 8 3 .2 7 .5 2 30 .5 4
1936.................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11 .20 33 .3 6
1937.................... 8 .4 2 0 .4 5 2 .9 7 8 .0 5 1 .8 9 6 .2 8 .7 4 19.51
1938.................... 8 .6 19 .6 5 5 .7 6 9 .8 4 8 .6 5 6 .2 6 .7 8 21 .79
1939.................... 9 .1 15 .4 6 9 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21 .17
1940.................... 9 .9 16 .0 54 .1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 21 .73
1941.................... 17 .0 2 6 .4 8 0 .8 92 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 9 1 .7 110.0 10 .80 45.61
1943.................... 19 .9 4 0 .5 131.0 206 .0 112.0 136.0 14 .80 52 .1 0
1944.................... 2 0 .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 2 18 .0 156.0 191.0 16.70 72 .0 0
1947.................... 3 1 .9 3 8 .0 162.0 2 17 .0 216 .0 229 .0 17.60 85 .90
1948.................... 3 0 .4 4 8 .2 155.0 222 .0 129.0 200 .0 18.45 67 .2 0
1949.................... 28 .6 4 5 .9 128.0 214 .0 124 .0 188.0 16.50 43 .40
1950.................... 40 .1 5 1 .6 9 1 .6 173.0 153.0 200 .0 1 6 .7 0 86 .50
1951

M ay ............... 42 .45 3 9 .8 109.0 2 09 .0 164.0 211 .0 18.15 101.00
Ju n e............... 42 .02 4 9 .0 108.0 2 10 .0 162.0 208 .0 16.85 9 5 .60
Ju ly ................ 39 .11 49 .5 118.0 219 .0 163.0 205 .0 15 .45 78 .00
August.......... 34 .60 47 .7 117.0 273 .0 165.0 205 .0 15 .65 69 .1 0
Septem ber.. 33 .73 5 2 .4 123.0 287 .0 165.0 207 .0 16.55 66 .10
October......... . 36.21 57 .7 139.0 271 .0 164.0 210 .0 17 .15 69 .90
November.. . . 41 .00 5 0 .0 174.0 280 .0 162.0 219 .0 18 .35 72 .7 0
D ecem ber... 40 .34 5 1 .0 193.0 305 .0 169.0 222 .0 19 .65 71 .5 0

1952
Ja n u a ry .. . . 38 .70 4 6 .2 207 .0 347 .0 168.0 220 .0 20 .7 5 70 .1 0
February. . . . 37 .25 3 3 .8 205 .0 357 .0 166.0 218 .0 20 .6 5 67 .1 0
M arch........... 36 .72 2 3 .5 216 .0 383 .0 165.0 220 .0 20 .35 61 .50
April.............. 37 .3 0 15.0 231 .0 416 .0 168.0 218 .0 20 .05 60 .80

Index Numbers (Aug. 1909—July 1914 = 100)
1926.................... 101 179 189 134 116 138 112 98 139
1927.................... 163 207 146 124 132 135 87 154 127
1928.................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931.................... 46 82 66 83 50 44 73 40 115
1932.................... 52 105 55 62 50 43 52 46 102
1933.................... 82 130 118 79 81 84 68 57 91
1934.................... 100 213 64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119
1936.................... 100 236 164 106 163 116 94 148 104
1937.................... 68 204 76 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.................... 366 205 232 198 170 127 227 207
1946.................... 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.................... 323 516 131 197 238 226 141 384 185
1951

M ay.............. 342 398 156 238 255 239 153 448 239
Ju n e............ 339 490 155 239 252 235 142 424 189
Ju ly ............... 315 495 169 249 254 232 130 346 204
August. . . . 279 477 168 311 257 232 132 306 181
September. 272 524 176 327 257 234 139 293 161
October......... . 292 577 188 309 255 238 144 310 171
N ovem ber.. . 331 500 250 319 252 248 155 322 249
D ecem ber.. . 325 510 277 347 263 251 166 317 331

1952
Jan u ary .. . . 312 462 297 395 262 249 175 311 337
February.. . 338 294 407 259 247 174 298 217
M arch......... 235 310 436 257 249 171 273 265
April............ 150 331 474 262 247 169 270 308
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Wholesale Prices of Ammoniates

1910-14.........
192 6 ................
192 7 ................
192 8 ................
192 9 ................
193 0 ................
193 1 ...............
193 2 ............... .
193 3 .................
193 4 ...............
193 5 ...............
193 6 ............... .
193 7 ................
193 8 ...............
193 9 ...............
194 0 ...............
194 1 ...............
194 2 ...............
194 3 ...............
194 4 ............... .
194 5 ...............
194 6............
194 7 ...............
194 8 ............... .
194 9 .................
195 0 .................
1951

May........
June .
July .
August.. . ,  
September. 
October.... 
November. 
December.

1952 
January...  
February.. 
March.. . .  
April .

192 6 ...........
192 7 ..............
192 8 ..............
192 9 .................
193 0 .................
193 1 .................
1 9 3 2 . . . ...........
193 3 .................
193 4 .................
193 5 .................
193 6 .................
193 7 .................
193 8 .................
193 9 .................
194 0 .................
194 1 .................
194 2 .................
194 3 ............... .
194 4 .................
194 5 ...............
194 6 ....................
194 7 .................
194 8 .................
194 9 .................
195 0 .................
1951

May........
June........
July.........
August 
September. 
October.... 
November. 
December.

1952 
January... 
February. .  
March. 
April .

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
Hood, 

16-17% 
ammonia, 
Chicago, 

bulk.
of soda of ammonia meal phosphate. f.o.b. Chibulk per bulk per S. E. Mills f.o.b. factory cago, 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 $3.523.06 2.41 4.40 4.95 4.36 4.903.01 2.26 5.07 5.87 4.32 6.702.67 2.30 7.06 6.63 4.92 6.002.57 2.04 5.64 5.00 4.61 5.722.47 1.81 4.78 4.96 3.79 4.582.34 1.46 3.10 3.95 2.11 2.461.87 1.04 2.18 2.18 1.21 1.361.52 1.12 2.95 2.86 2.06 2.461.52 1.20 4.46 3.15 2.67 3.271.47 1.15 4.59 3.10 3.06 3.651.53 1.23 4.17 3.42 3.58 4.251.63 1.32 4.91 4.66 4.04 4.801.69 1.38 3.69 3.76 3.15 3.531.69 1.35 4.02 4.41 3.87 3.901.69 1.36 4.64 4.36 3.33 3.391.69 1.41 5.50 5.32 3.76 4.431.74 1.41 6.11 5.77 5.04 6.761.75 1.42 6.30 5.77 4.86 6.621.75 1.42 7.68 5.77 4.86 6.711.75 1.42 7.81 5.77 4.86 6.711.97 1.44 11.04 7.38 6.60 9.33 '2.50 1.60 12.72 10.66 12.63 10.46• 2.86 2.03 12.94 10.59 10.84 9.853.15 2.29 10.11 13.18 10.73 10.623.00 1.95 11.01 11.70 10.21 9.36

3.13 1.88 13.84 10.41 10.09 10.25
3.13 1.88 13.63 9.98 8.87 8.503.13 2.03 12.37 10.06 8.68 8.563.13 2.07 11.94 10.41 8.66 8.663.13 2.07 11.50 10.78 9.26 9.26
3.13 2.07 12.85 11.28 10.56 10.32
3.34 2.07 13.93 11.28 10.39 10.25
3.34 2.07 14.27 11.28 10.08 10.02
3.34 2.07 14.27 11.28 10.39 12.16
3.34 2.07 14.27 11.28 11.61 11.08
3.34 2.07 14.26 11.28 9.71 9.04
3.34 2.07 14.26 11.28 8.80 8.05

113
Index Numbers (1910-14 =  100) 

84 126 140 129 139
112 79 145 166 128 162
100 81 202 188 146 170
96 72 161 142 137 162
92 64 137 141 112 130
88 51 89 112 63 70
71 , 36 62 62 36 39
59 39 84 81 97 71
59 42 127 89 79 93
67 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 49 167 151 112 126
65 49 175 163 150 192
65 60 180 163 144 189
65 50 219 163 144 191
65 60 223 163 144 191
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

117 66 395 295 299 291
117 66 387 283 263 241
117 71 353 285 258 243
117 73 341 295 257 246
117 73 329 305 275 263
117 73 365 320 313 293
125 73 398 320 308 291
125 73 408 320 299 285

122 73 408 320 308 345
125 73 408 320 344 816
125 73 407 320 288 267
125 73 407 320 261 229
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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. 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 ............. . $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 .58 .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 .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 .67 .486 .751 22 .49 .483
1935.................... .492 3 .3 0 5 .69 .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 .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 .2 7 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
1951 

M ay ............... .810 3 .9 8 5 .47 .420 .796 16.00 .210
Ju n e ............... .810 3 .9 8 5 .47 .355 .708 13.44 .176
Ju ly ................ .810 3 .9 8 5 .47 .389 .768 14.72 .193
August.......... .810 3 .9 8 5 .4 7 .389 .768 14.72 .193
September. . .810 3 .9 8 5 .4 7 .386 .768 14.72 .193
October......... .820 3 .9 8 5 .4 7 .386 .768 14.72 .193
N ovem ber.. .820 3 .9 8 5 .4 7 .386 .768 14.72 .193
Decem ber.. . .820 3 .9 8 5 .4 7 .420 .827 16.00 .210

1952 
January . . . . .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 .4 7 .420 .827 16.00 .210
April.............. .840 3 .9 8 5 .4 7 .420 .827 16.00 .210

1926.................... 112
Index 

' 88
Numbers

114
(1910-14 =  

83
100)

90 98 82
1927.................... 100 86 113 90 97 106 89
1928.................... 108 86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93
1930.................... 101 88 113 95 102 111 94
1931.................... 90 88 113 95 102 111 94
1932.................... 85 88 113 95 101 111 x 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.................... 51 113 73 81 104 87
1939.................... 89 53 113 73 ,7 9 101 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. . .............
1945. . ..............

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
1950.................... 142 106 112 68 75 59 83
1951 

M ay............... 151 110 112 75 84 66 85
Ju n e ............... 151 110 112 65 74 56 80
Ju ly ................ 151 110 112 70 81 61 82
August.......... 151 110 112 70 81 61 82
Septem ber.. 151 110 112 70 81 61 82
October......... 153 110 112 70 81 61 82
November. . 153 110 112 70 81 61 82
Decem ber.. . 153 110 112 75 87 66 85

1952
January 153 110 112 75 87 66 85
F eb ru ary .. . 153 110 112 75 87 66 85
M arch........... 155 110 112 75 87 66 85
April..............—  157 110 112 75 87 66 85
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Combined index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm

Prices paid 
by farmers Wholesale 

for com- prices 
modities of all corn- Fertilizer Chemical Organic Superphosprices* bought* moditiesT material) ammonia tea ammonia tea 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............. f 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
1 9 4 5 . . . . . . . 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 

M ay......... 305 272 266 139 91 334 151 78
June......... 272 265 134 91 311 151 69
Ju ly ......... 294 271 261 135 93 297 151 74
August.. . . 292 271 258 135 94 294 151 74
September . 291 271 258 135 94 300 151 73
O ctober.. . 296 272 259 140 94 335 153 73
November . 301 274 259 143 98 343 153 73
December. . 305 273 258 144 98 342 153 78

1952 
Jan u ary .. . 300 275 258 144 98 347 153 78
February. . 289 278 255 146 98 365 153 78
March. . . . . 288 27? 251 144 98 336 155 78
April........ 290 277 ' 251 142 98 322 157 78

• 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 ru ck  crops index adjusted to the 1924 level of the all-commodity 
index.

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

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

1 B e g in n in g  J u ly  1040, bnled hny p rices  red u ced  by $4.75 a  ton  to  be com parable  
to  lo o se  h ay  p rice s  p rev io u sly  quoted.

* A ll p o tash  s a l ts  now  quoted F .O .B . m ines on lyi 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 otash  Is lo w er th an  the  
an n u a l a v e r a g e  b ecau se  sin ce  1020 o v e r 00%  o f 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 isco u n t period . T he m axim u m  d iscou n t Is now  
1 0 % . 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 KtO 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 a n  do p rices  based on arith m e tica l  
a v e r a g e s  o f  m o n th ly  q u o ta tio n s.
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T h is  section  co n ta in s  a  sh o rt review  o £  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* an d  lis ts  
a ll recen t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A gricu ltu re* th e  S ta te  E x p e rim e n t S ta tio n s* 
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fro m  th ese  sou rces on th e  p a rtic u la r  s u b je c ts  nam ed*

Fertilizers

"Commercial Fertilizers, Report for 1951,” 
Agr. Exp. Sta., New Haven, Conn., Bui. 551, 
Dec. 1951.

"Kansas Fertilizer Trends—Report of the 
Kansas State Board of Agriculture,” State 
Board of Agr., Topeka, Kans., Vol. LXX1, No. 
307, March, 1952.

"Fertilizer Analyses and Registrations, 
1951,” Dept, of Agr., Dairy and Food, St. 
Paul, Minn.

"Fruit Tree Fertilization with Nitrogen,” 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
Bui. 550, Apr. 1951, A. E. Murneek.

"Magnesium in Plants and Soils,” Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. /., 
Bui. 760, Nov. 1951, F. E. Bear, A. L. Prince, 
S. J. Toth, and E. R. Purvis.

“Fertilizer Recommendations 1952,” N. C. 
State College, Raleigh, N. C., E. R. Collins.

"State of Oklahoma Seed Law, Commercial 
Feed Law, Fertilizer Law, and Their Rules and 
Regulations,” Dept, of Agr., Seed, Feed and 
Fert. Div., Oklahoma City, Okla.

"South Carolina Fertilizer & Fertilizer Mate
rials Report, July 1-December 31, 1951,” 
Clemson Agr. College, Clemson, S. C., Feb. 
29, 1952.

"Distribution o f Fertilizer Sales in Texas, 
January 1-June 30, 1951,” Agr. Exp. Sta., 
Texas A 6r M College, College Station, Texas, 
P. R. 1399, Sept. 7, 1951, J. F. Fudge.

“The Fertilizer Situation for 1951-1952,” 
Pro. & Mktg• Admin., USDA, Wash., D. C., 
Feb. 1952.

Soils

"Irrigation Methods to Conserve Soil and 
Water on Steep Lands,” Ext. Serv., Univ. of 
Calif., Berkeley, Calif., Cir. 177, June 1951, 
L. N. Brown.

"Costs of Sprinkler Irrigation on Idaho 
Farms,” Agr. Exp. Sta., Univ. o f Ida., Moscow,. 
Ida., Bui. No. 287, Oct. 1951, M. C. Jensen and 
R. C. Bevan.

"Test Your Soil—Know What It Needs,” 
Ext. Serv., Okla. A & M College, Stillwater, 
Okla., Cir. 566, W. Chaffin and R. O. Wood
ward.

"Cost of Water for Irrigation on the High

Plains," Agr. Exp. Sta., Tex. A & M College, 
College Station, Tex., Bui. 745, Feb. 1952, A.
C. Magee, W. C. McArthur, C. A. Bonnen, and 
W. F. Hughes.

"Soil Survey: The Los Banos Area Califor
nia," Agr. Res. Admin., USDA, Wash., D. C., 
Series 1939, No. 12, Jan. 1952, R. C. Cole, 
R. A. Gardner, F. F. Harradine, R. 0 . Kissling, 
J. W. Kingsbury, and L. G. Thompson.

Crops
"Cotton Production Practices in the Sand 

Mountain Area of Alabama,” Agr. Exp. Sta., 
Ala. Poly. Inst., Auburn, Ala., Cir. No. 101, 
Aug. 1951, M. White.

"Cotton Production Practices in the Pied
mont Area of Alabama," Agr. Exp. Sta., Ala. 
Poly. Inst., Auburn, Ala., Cir. 102, Sept. 1951, 
M. White.

"Cotton Production Practices in the Upper 
Coastal Plain Area o f Alabama,” Agr. Exp. 
Sta., Ala. Poly. Inst., Auburn, Ala., Cir. No. 
103, Oct. 1951, R. W. Robinson.

"Cold Damage to Camellias, Winter of 
1950-51,” Agr. Exp. Sta., Ala. Poly. Inst., Au
burn, Ala., Cir. No. 107, Oct. 1951, M. J. 
Funchess.

"Utilization of Phosphorus from Barley Resi
dues in Calcareous Soils,” Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz., Tech. Bui. 123, Oct. 
1951, W. H. Fuller and R. N. Rogers.

"Rice Varietal Tests, 1950-1951,” Agr. Exp. 
Sta., Univ. o f Ark., Fayetteville, Ark-, Mimeo. 
Series No. 7, Dec. 1951, C. R. Adair and E. M. 
Cralley.

"Prune Production in California," Ext. Serv., 
Univ. of Calif., Berkeley, Calif., Cir. 180, C. J. 
Hansen.

"Lawn Planting and Care," Ext. Serv., Univ. 
of Calif., Berkeley, Calif., Cir. 181, Oct. 1951,
H. M. Butterfield, W. Schoonover, and H. W. 
Shepherd.

"Apple Growing in California,” Ext. Serv., 
Univ, o f Calif., Berkeley, Calif., Cir. 178, Sept. 
1951, F. W. Allen.

"Deciduous Orchards in California Winters,” 
Ext. Serv., Univ. of Calif., Berkeley, Calif., 
Cir. 179, Aug. 1951, W. H. Chandler and
D. S. Brown.

"Winter Wheat Improvement in Ontario— 
Ninth Annual Report,” Dept, of Agr., Ottawa. 
Ont., Canada, March 1952.
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"Vegetable Garden Production Guide," Ext. 
Serv., Univ. of Fla., Gainesville, Fla., Cir. 104, 
Sept. 1951.

"Cotton Variety Tests, 1951 with Three- 
Year Averages 1949-1951," Agr. Exp. Sta., 
Univ. of Ga., Experiment, Ga., Press Bui. 634, 
Feb. 1952, B. S. Hawkins, T . E. Steele, W. W. 
Ballard, and S. V. Stacy.

"Effect of Spacing and Fertilization on the 
Yield of Asparagus," Agr. Exp. Sta., Univ. of 
Ga., Experiment, Ga., Cir. 166, Sept. 1951, 
F,. F . Cowart, H . L. Cochran, and B. B. Brant- 
ley.

"Grass Utilization and Pasture Management 
Investigations for 1946-50, Report No. 1," Agr. 
Exp. Sta., Fort Hays Branch Sta., Manhattan, 
Kans., Cir. 276, Dec. 1951, F. B. Kessler, L. C. 
Aicher, and F. E. Meenen.

"Fifty-seventh Annual Report Agricultural 
Experiment Station, University of Minnesota, 
July 1, 1949 to June 30 ,1950 ,"  Univ. of Minn., 
St. Paul, Minn., Jan. 1952.

"Care of House Plants," Agr. Exp. Sta., Rut
gers Univ., New Brunswick, N. J., Cir. 542, 
Oct. 1951, H . M. Biekart.

"Field Crop Recommendations 1952," Ext. 
Serv., Rutgers Univ., New Brunswick, N. J., 
Leaf. 71, Nov. 1951, J. E . Baylor.

"Oklahoma Corn Performance Tests, Sum
mary: 1948, 1949, 1950, and 1951," Agr. Exp. 
Sta., Okla. A & M College, Stillwater, Okla., 
Misc. Pub. No. MP-26, March 1952, J. S. 
Brooks and H . Pass.

"Mechanizing Cotton for Low-cost Produc
tion," Agr. Exp. Sta., Okla. A & M College, 
Stillwater, Okla., Bui. No. B-382, March 1952, 
R. T . Humphreys, J. M. Green, and E. S. 
Oswalt.

"Grass Silage in Oklahoma," Agr. Exp. Sta., 
Okla. A & M College, Stillwater, Okla., Cir. 
No. C-135, Feb. 1952.

"Oklahoma Farm Production Prospects in 
1952," Agr. Exp. Sta., Okla. A & M College, 
Stillwater, Okla., Mimeo. Cir. M-230, Dec.
1951.

"Hybrid Corn Strains Recommended for 
1952 Based on Results of the Oklahoma Com 
Performance Tests 1946-1951," Okla. A & M 
College, Stillwater, Okla., Mimeo. Cir. M-231, 
Jan. 1952, J. S. Brooks and H. Pass.

"Talent Alfalfa," Agr. Exp. Sta., Oreg. State 
College, Corvallis, Oreg., Sta. Bui. 511, March
1952, H . A. Sc hot h, L. G. Gentner, and H . H. 
White.

"United for Service, Annual Report of the 
Rhode Island Agricultural Extension Service, 
University of Rhode Island," Ext. Serv., Univ. 
of R. L, Kingston, R. I., Bui. No. 139, Apr. 
1951, H . O. Stuart.

"Vegetable Varieties for the Rhode Island 
Grower," Ext. Serv., Univ. of R. I., Kingston, 
R. I., Mimeo Cir. i f  69, Rev. Mar. 1, 1951, C. 
J. Kneeland.

"Cotton Production Insect and Disease Con
trol, South Carolina— 1952," Ext. Serv., Clem- 
son, Agr. College, Clemson, S. C., Cir. 367,
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Jan. 1952.
"Progress of Grassland Farming in South 

Carolina," Ext. Serv., Clemson Agr. College, 
Clemson, S. C., Cir. 373, March 1952, H. A. 
Woodle, E. C. Turner, and W. H. Craven.

"Agricultural Research in South Dakota, 
Sixty-fourth Annual Station Report July 1, 
1950 to June 30, 1951," Agr. Exp. Sta., S. D. 
State College, Brookings, S. D.

"Effect of Crimson Clover on the Yield and 
Chemical Composition of Cool Season Grasses" 
Agr. Exp. Sta., Texas A 6r M College, College 
Station, Texas, P. R. 1403, Sept. 25, 1951,
E. C. Holt, R. C. Potts, and L. C. Kapp.

"El Paso Valley Cotton Variety Test, 1950," 
Agr. Exp. Sta., Texas A & M College, College 
Station, Texas, P. R. 1404, Sept. 28, 1951, 
L. S. Stith and P. J. Lyerly.

"American-Egyptian Cotton Variety Tests at 
the El Paso Valley Experiment Station, 1949- 
50," Agr. Exp. Sta., Texas A & M College, 
College Station, Texas, P. R. 1406, Oct. 8,
1951, L. S. Stith, P. J. Lyerly, and R. H. 
Peebles.

" Cotton Variety Tests in the Lower Rio 
Grande Valley, 1951," Agr. Exp. Sta., Texas 
A & M College, College Station, Texas, P. R. 
1408, Oct. 9, 1951, J. L. Hubbard, C. A. 
Burleson, and W. R. Cowley.

"Tung Production," USDA, Wash., D. C., 
Farmers' Bui. No. 2031, Dec. 1951, G. F. Pot
ter and H. L. Crane.

"Seed-flax Production in the North Central 
States," USDA, Wash., D. C., Farmers' Bui. 
No. 2036, Ian. 1952, J. O. Culbertson, T. E. 
Stoa, R. S. Dunham, H. H. Flor, and J. /. 
Christensen.

Economics
"Service Relationships of Farmers in Lincoln 

County, Oklahoma," Agr. Exp. Sta., Okla. A 
& M College, Stillwater, Okla., Bui. No. B-383, 
March 1952, J. C. Belcher.

"The Oklahoma A 6r M College Farm Lease 
Form !’ Agr. Exp. Sta., Okla. A & M College, 
Stillwater, Okla., Misc. Pub. No. MP-25, March
1952, K . C. Davis.

" Oregon’s Long-term Trends in Agriculture 
(1925-1929 to 1945-1949)," Ext. Serv., Oreg. 
State College, Corvallis, Oreg., Ext. Bui. 722, 
Nov. 1951, L. R. Breithaupt and E. Horrell.

"Planning for Profitable Grassland on Dairy 
Farms in Central Pennsylvania," Bui. 545, Oct. 
1951; "Planning for Profitable Grassland on 
Dairy Farms in Central Pennsylvania," Bui. 
545P, Oct. 1951; Agr. Exp. Sta., Pa. State Col
lege, State College, Pa., K. H. Myers and R. G. 
Campbell.

"An Economic Study of Family-Sized Farms 
in Puerto Rico IV. Aibonito, Barranquitas, 
and Corozal Farm Security Administration 
Farms 1943-44, 1944-45," Agr. Exp. Sta., 
Univ. of P. R., Rio Piedras, P. R., Bui. No. 80, 
Feb. 1951, G. Serra and M. Pinero.

"An Economic Study of Family-Sized Farms 
in Puerto Rico, V. Victoria Farm Security Ad
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ministration Farms, 1945-46, 1946-47," Agr. 
Exp. Sta., Univ. of P. R., Rio Piedras, P. R., 
Bui, No. 81, March 1951, G. Serra and M. 
Pinero.

"The Agricultural Conservation Program 
Handbook (1061) for 1952 for: Ala., Calif., 
Colo., Fla., Ga., Ida., 111., Iowa, Kans., Me.,

Miss., Mo., Nebr., N, H., N. Mex., N. Y., 
Okla., Pa., Tenn., Tex., Wyo.," USDA, Pro. & 
Mktg. Adm., Wash., D. C.

",Planning Production in 1952,1952 Prospec
tive Acreages and Goal Comparisons," USDA, 
Wash., D. C., Mar. 20, 1952.

Berry Buyers Pick Their flwn

A n e w  H a m p s h i r e  strawberry
grower who allowed families to 

go into his berry fields to do the work 
—and enjoy the savings and the fun— 
of berry picking made a better profit 
than he did from berries picked by 
hired labor. The State Extension Serv
ice, reporting this to the U. S. Depart
ment of Agriculture, said that several 
growers have followed this innovation. 
Extension headquarters in Washington 
is passing on the information so that 
growers elsewhere may experiment with

this simplification of marketing and 
labor management.

The grower found that he could sell 
his berries to customers who came to 
his farm and picked their own for a 
net of 23 cents a box, says the New 
Hampshire Extension Service. For the 
remainder of the crop, picked by hired 
labor, he netted only 2014 cents a box. 
The consumer pickers were able to 
save several cents a box on what local 
stores would have charged for the fruit.

j Maintenance nf
I• 11M  OST Ohio meadows are grown in 

lw J .  rotation and are kept down for 1 
to 3 years. The problem which farm
ers face, therefore, is to adopt fertility 
practices which insure that meadow 
yields will be as large or larger 10 or 
20 years from now as they are now.

High yields and sometimes almost 
spectacular yields are more likely to 
occur in second- and third-year mead
ows rather than in the first year of 
cutting. This is made possible by the 
fact that the perennial plants such as 
alfalfa, ladino, timothy, and brome- 
grass, when given a fair chance, con
tinue to develop throughout the first 
hay year into bigger and more deeply 
rooted plants. At the beginning of the 
second hay year, plant conditions are 
favorable for maximum utilization of 
sunshine, rain, and available soil nutri
ents.

At the Experiment Station it has 
been rather common to have second- 
and third-year meadows yield one-half

Meadnw Yields
more than first-year meadows. This is 
on the basis of about 3 tons of hay per 
acre for first-year meadows and 414 
tons or slightly more for the following 
year or two. Individual years have 
exceeded 5 tons per acre. Yields this 
large are presented as practical goals.

Many people do not have a clear 
realization of what is required to keep 
meadow yields reasonably high rota
tion after rotation. It sometimes seems 
as though nature can be deceptively 
subtle and an all too common occasion 
for this subtlety is when individuals 
make their first real attempt at grass
land culture. Results quite often are 
meadows in all the abundance that 
these individuals have been led to ex
pect. Perhaps, it is only logical that 
many should get the erroneous idea 
that meadow production is extremely 
easy and not many problems are in
volved.

Consider, for instance, the farmers 
in the hill section of Ohio who trash-
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mulched the depleted hillsides and 
treated them with moderate amounts 
of limestone and fertilizer. In less 
than 12 months they were cutting hay 
yielding more than they previously had 
considered possible. Or, take the case 
of the old dairy farms of northeastern 
Ohio which had deteriorated to the 
timothy and soybean hay level. Four, 
six, or eight tons of limestone per acre 
and an alfalfa-ladino-timothy combina
tion, in the short space of a year or two, 
changed farm conditions from half
filled hay mows to those that were 
running over into stacks on the outside.

It is no wonder that these success 
experiences created a feeling of meadow 
security which had very little room 
for any serious doubts about the future. 
Wasn’t grass good for the land? Didn’t 
grass rest the land? These and other 
similar ideas lulled many individuals 
into a false sense of security.

Fortunately, the failures were more 
than balanced by the successes. Evi
dence piled up regarding proper soil 
treatment for continued meadow suc
cess. Nature created soils in such a

manner that any decline in productive 
level is very gradual and with no early, 
easily detected signs. So when the 
once highly successful fields were re
seeded a rotation or two later and the 
results were not so pleasing, there was 
a tendency to put the blame on the 
weather or something other than soil 
depletion which probably was the real 
reason.

Limestone, phosphoric acid, and pot
ash all have an influence on the mainte
nance of high meadow yields. Where 
unsatisfactory yields tend to occur af
ter one or more rotation, trouble often 
can be traced to potash depletion rather 
than any deficiency of lime or phos
phoric acid.

It still is not sufficiently understood 
by many farmers that big hay crops 
may take from 3 to 5 times as much 
potash from the soil as former grain 
crops have been taking. Potash con
servation is more necessary under grass
land farming than for grain culture. 
. . . M. A. Bachtell, Agronomy Depart
ment, Ohio Agricultural Experiment 
Station, Wooster, Ohio.

Five—acre Cotton King . . .
(From page 17)

Shortly after the cotton was thinned, 
Mr. Smith made a side application of 
200 pounds of 50% muriate of potash 
and 50 pounds of ammonium nitrate 
per acre. With good weather, his cot
ton grew off nicely, began to fruit 
rather early, and there was no evidence 
of the plants growing too large.

A full and complete program of boll- 
weevil control was carried out. When 
the first squares began to appear, an 
application of 1-1-1 molasses arsenic 
mixture was applied. A second appli
cation of the same material was applied 
10 days later. Then around June 10 he 
began to apply about 10 pounds per 
acre of 3-5-40 BHC. This process was 
repeated at one-week intervals until 
four applications had been made by

ground. One dusting was made by 
airplane on August 10, with 15 pounds 
of this same dust.

It is very interesting to note the great 
similarity between the way the field of 
J. Harvey Neeley of Chester County, 
previous record holder with 8,275 
pounds of lint cotton in 1949, and Mr. 
Smith’s field were fertilized. Total 
plant food applied to Mr. Smith’s field 
was about 50 pounds (N ), 135 pounds 
(P 2Os), and 235 pounds (K 20 ) .  Even 
on a fine type of soil like Marlboro, 
you can see that a large quantity of 
potash was used to grow cotton ad
vantageously. Mr. Neeley, on his field, 
used a substantially large amount of 
potash per acre like Mr. Smith did.
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In 1951, Mr. Smith had on his home 
place, a total of 46 acres of cotton. 
Other than the contest field, the cotton 
was planted in 36-inch rows. On 46 
acres he produced 96 bales of cotton.

As a result of the lessons learned by 
the farmers themselves and given to 
all the other cotton growers by the 
annual contest report, there was pro
duced by them in South Carolina the 
outstanding crop of all time as to yield 
per acre, uniformity of staple, and

spinning quality. The farmers have 
found from the contest not only best 
cultural practices, but the variety to 
plant. This has contributed in a large 
way to maximum yields of uniformly 
fibered, high-spinning-quality cotton. 
In 1951, about 70% of the cotton pro
duced was in one length only, that 
being 1%2 inches. One variety pro
duction in large areas gives the spinners 
large quantities of high-quality, uni- 
form-spinning-quality cotton.

Virginia Revises . . .
( From page 22)

was agreed that the law should be re
vised in order to meet present condi- 

I tions.
Representatives of the State Farm 

Bureau Federation, State Grange, and 
the Agricultural Conference Board, 

m made up of some 60 organized farm
groups in Virginia, were consulted and 
a tentative draft of a new fertilizer law 

i| was drawn up. Copies of this tentative
draft were sent to all fertilizer .manu
facturers doing business in Virginia. 
All interested groups were invited to 
attend a public discussion of this draft 
in the Senate Chamber of the State 
Capitol on December 17, 1951. The 
draft was considered section by section 
and a number of changes were made. 
With the incorporation of the changes, 
there was practically unanimous ap
proval by all interested parties. After 
review by the Legislative Drafting Bu
reau, the bill was introduced as Senate 
Bill No. 270.

The bill as presented had the full en
dorsement of the Department of Agri
culture, the Experiment Station and 
Extension Department of V.P.I., the 
Virginia Truck Experiment Station, 
the Agricultural Conference Board, the 
Virginia Farm Bureau, the State 
Grange, and the Fertilizer Manufac
turers doing business in Virginia. No 
voice was raised against the bill and it

passed with the unanimous vote of the 
General Assembly and was signed by 
the Governor on March 11, 1952.

This new fertilizer law does not 
change the fundamental principles of 
the present law which have proved 
satisfactory in the control of the sale 
of fertilizers for over 50 years. It pro
vides full protection to the purchaser, 
fair competition in the sale of fertilizer 
to meet the needs of the Virginia 
farmer, and eliminates some of the ob
stacles encountered in the movement of 
fertilizer in interstate traffic, particu
larly between Virginia and North Caro
lina.

The new law establishes definitions 
of terms, provides for uniform labeling, 
and removes the limit on the number 
of grades which may be established by 
the Grade Committee. It will go into 
effect July 1, 1952.

The old law did not permit the sale 
of ground rock phosphate. The new 
law will permit the sale and use of 
ground rock phosphate when properly 
labeled to protect the purchaser. With 
the present shortage of sulphur which 
is used in the manufacture of super
phosphate, it appears desirable that 
ground rock phosphate be made avail
able for use as recommended by the Vir
ginia Experiment Station.

The enforcement of the Virginia Fer
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tilizer Law is under the direction of 
Rodney C. Berry, State Chemist and 
Director of the Division of Chemistry. 
Records over the years show that Vir
ginia farmers have been fully protected

through rigid enforcement of fertilizer 
laws, and the cooperative support by 
the manufacturers indicates confidence 
in the impartial performance of duties 
by Virginia Control Officials.

Why Plants Differ . . .
( From page 16)

of potassium produced a violent mass 
action or crowding of potassium into 
the plant producing unbalanced or so- 
called “luxury consumption” of potas
sium.

P ractical applications o f funda
mental inform ation. Here are some 
points to consider in choosing a grain 
nurse crop for legume or legume grass 
seedlings. The cation exchange ca
pacity of the roots is more than twice 
as great for oats as for wheat. Thus 
oats roots will take in more calcium 
and magnesium than wheat, but wheat 
roots will take in more potassium than 
oats. As a nurse crop for legume seed
lings, wheat would offer less competi
tion for calcium and magnesium than 
oats, but oats would offer less competi
tion for potassium than wheat. Thus 
one would reason that as a nurse crop 
for legume seedlings, oats would be 
better than wheat on a high lime- 
low potassium soil, but wheat better 
than oats on a high potassium-low 
lime soil.

R oots o f associated grass and le 
gume com pete fo r  cations. When 
two different plants, as a legume and a 
grass, are grown together, the root 
colloids of the legume and the grass 
compete for potassium, calcium, cobalt, 
and magnesium. Let us consider a 
mixture of alfalfa and the hay grasses, 
timothy, red top, bluegrass, and bent 
grass. Unless the soil is well supplied 
with available potassium or liberal 
applications of potash fertilizer are sup
plied, the alfalfa often fails to produce 
satisfactory yields after 1 or 2 years; 
however, the companion grasses, such

as timothy, red top, bluegrass, and 
bent grass, may continue to grow for 
many years with a relatively low level 
of available soil potassium. Many ex
periments have demonstrated that with 
adequate amounts of available soil or 
fertilizer potash the valuable legumes 
alfalfa and ladino clover may continue 
to grow and to produce large yields of 
forage for many years. We believe the 
failure of the legumes was due to their 
inability to compete with the com
panion grasses for essential potassium, 
at low levels of available soil potassium.

A vail ability o f soil potassium drops 
during growing season. Because of 
uptake and removal of potassium by 
the growing plants, the amount of 
available or exchangeable potassium de
creases in many soils as the growing 
season progresses. Field experiments 
confirm our theory that the competition 
between grasses and legumes for po
tassium increases and becomes more 
critical as the growing season advances. 
The potash efficiency of the grass com
pared to the legume is much like com
paring the effitiency of a modern 
vacuum cleaner to the old carpet 
sweeper. That is, potassium uptake 
becomes increasingly more difficult for 
the legume as the level of available or 
exchangeable soil potassium declines. 
One might compare the legume root 
to a six-tined manure fork, the grass 
root to a scoop shovel, and the potas
sium to corn. Let us imagine that 
the available or exchangeable potash 
is ear corn and that the difficultly avail
able or nonexchangeable potassium is 
corn kernels that have been shattered
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from the ear. As long as there are 
many whole ears, the six-tined fork can 
pick up many ears of corn. When only 
shelled corn remains, it is very diffi
cult to pick it up with a fork, but a 
scoop is still effective.

Efficiency o f timothy com pared to 
alfalfa at low  levels o f soil potassium. 
The relative abilities of timothy and 
alfalfa to obtain difficultly available 
potassium were compared by growing 
these plants in greenhouse pots on a soil 
low in available potassium. Timothy 
removed three times as much potas
sium as was measured as available (ex
changeable plus soil solution). In con
trast, alfalfa grown on the same amount 
of soil and during the same period re
moved less than the available amount 
of potassium. Actually the total growth 
of alfalfa hay contained only 14 as 
much potassium as the timothy. If 
10 successive crops of timothy and 
alfalfa had been grown, the relative 
potash removed by timothy would 
have been much greater.

Why can many grasses grow on a  
soil very low  in available potassium?  
There is a balance in the soil between 
available and unavailable potassium. 
As the available potassium is removed 
by roots of growing plants, some of the 
unavailable potassium slowly shifts to 
the available form, thereby supplying 
a low but relatively constant supply of 
available potassium. For certain plant 
species, such as timothy, red top, and 
bent grass, with low exchange roots, 
this low level of available potassium is 
adequate to maintain growth. The 
lower exchange roots of certain grasses 
therefore more completely remove the 

I  available potassium. This more com
plete removal of available potassium in 
turn increases the rate and amount of 

I' potassium which slowly changes from 
the nonexchangeable or difficultly avail
able to the available form. Thus on 

I i soils low in available potassium, timothy

[ and other grasses “unlock” or increase 
the rate of release of mineral reserves 
of soil potassium.

H ow  do we reduce the com petitive 
advantage o f grasses fo r  potassium?  
The answer—by frequent, liberal top- 
dress applications of potash fertilizer, 
by using more compatible grasses in 
grass-legume mixtures, and by special 
management to favor the legume but 
to handicap the grass. Early mowing 
for grass silage, or early and rotation 
grazing, favors the legumes, handicaps 
the grass, and thus reduces the grass 
competition for potassium. As stated 
before, because the legume roots take 
up. relatively more calcium and mag
nesium than potassium, the legume 
often has great difficulty obtaining 
enough potassium. If large amounts 
of soil or fertilizer potassium are avail
able, by mass action sufficient amounts 
of potassium crowd into the plant root.

Im portance o f frequen t topdress 
applications o f potash fo r  legumes. 
We must recognize that large single 
applications of potash fertilizers will 
cause violent mass action or “luxury 
consumption” of potassium. Unbal
anced or “luxury consumption” means

T a b l e  I I . — P o t a s s i u m  U p t a k e  b t  
P l a n t s  f r o m  G r e e n h o u s e  P o t s  o f  
S o i l  C o n t a i n i n g  E i g h t  L e v e l s  o f  
P o t a s s i u m  ( E x c h a n g e a b l e  K  P l u s  
S e v e n  I n c r e m e n t s  o f  K C l )

K20  contents of soil and plants in 
grams per pot

KjO content of plants 
K*0 (Roots excluded)

content _______________________
of soils*

Oats Barley Wheat

0.267 0.15 0.24 0.42
0.567 0.33 0.36 0.50
0.867 0.50 0.56 0.77
1.167 0.81 0.81 1.09
1.467 1.12 0.96 1.02
1.767 1.35 1.24 1.37
2.517 1.70 1.56 1.83
3.267 2.04 2.05 1.88

* 6  K g m . soil p er p o t.
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that the plants are abnormally high in 
potassium, which (1 ) wastes potassium 
and (2 ) lowers the calcium and magne
sium content of the forage. For exam
ple, if the 100 to 200 or more pounds of 
JBertilizier K 20  needed annually) on 
many of our soils for satisfactory 
growth of ladino-brome are applied in 
the spring or late fall, the potassium 
content of the forage is often increased 
50 to 100 per cent in the first cutting. 
This high uptake of potassium in the 
first cutting often results in a deficiency 
for potassium in the second or third 
cuttings. The fundamental reason for 
frequent summer topdressings of leg- 
ume-grass pasture and haylands with 
potash fertilizer is to (1 ) supply potash 
in a form and in amounts that will 
satisfy the needs of the legume through
out the entire growing season and (2) 
to prevent “luxury or unbalanced con
sumption” of potassium.

R educe potassium com petition by 
selection  o f com panion grasses. The 
more nearly equal the cation exchange 
capacities of the grass and companion 
legumes, the more compatible the two 
plants should be in uptake of mineral 
nutrients. Grass competition for potash 
should increase as the cation-exchange 
capacity of the plant root decreases. 
Reed canary grass or alta tall fescue 
should be the most compatible com
panion grass—potash wise—for alfalfa 
or ladino clover, with orchard grass or 
smooth brome also highly compatible, 
timothy and bluegrass less, and red top 
and bent grass least compatible (Table 
I ) . Under field conditions, the relative 
compatibility of these grasses may be 
in a slightly different order than the 
root exchange values, since the root 
systems vary and the rate and period 
of growth are differently affected by 
light, moisture, fertility, and soil tem
perature. Field plot tests indicate that 
smooth brome grass is one of the most 
compatible grasses for either ladino 
clover or alfalfa, orchard grass is next, 
and Kentucky bluegrass, red top, and 
bent grass are the least compatible—

Kentucky bluegrass almost invariably 
replaces all other grass species at moder
ate fertility levels in New England pas
tures and meadows. Bent grass has a 
lower cation exchange root system than 
bluegrass and replaces Kentucky blue
grass at low fertility levels.

Shall we fit the soil to the plant or 
the plant to the s o i l f  A system of 
farming that will “unlock” our tre
mendous reserves of potassium min
erals in the soil has a popular appeal. 
However, such a system in Massa
chusetts eliminates the use of legumes 
because to “unlock” soil mineral po
tassium effectively, the level of avail
able or exchangeable potassium must 
be very low—too low to grow legumes. 
Such a system of farming must be 
geared to the growing of such low- 
quality forage plants as red top, blue
grass, and bent grass and means that 
the entire cropping system and stand
ard of animal nutrition are limited to 
a substandard level. What modern 
dairy farmer can afford to operate under 
these conditions?

A re there practical uses fo r  cation 
exchange values o f other crop plants f  
Yes, the root exchange values help 
explain nutrient requirements as well 
as mineral content of many other crops. 
For example high-potash fertilizers are 
required for maximum potato yields 
especially on soils low in available po
tassium. The combination of a limited 
root system, high cation exchange, ca
pacity of these roots (Table I) , and 
the large amounts of potassium re
quired in the potato plant to translocate 
sugars and store starch explains why 
it is necessary to supply much more 
available potassium than is actually 
taken into the potato plant. In gen
eral, this same principle applies' to to
mato, tobacco, peas, beans, and many 
other plants with limited root systems 
but with high cation exchange roots.

W eeds are serious com petitors to 
crop plants fo r  minerals. The high 
cation exchange capacity of the dicot 
weeds shows why these plants are seri-
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ous competitors of agricultural plants, 
especially for exchangeable calcium and 

) magnesium. Ragweed is common in 
grain stubble and competes seriously 
with clover seedlings for cations as 
well as light and moisture. Likewise, 
the prevalence of pigweed in soybeans, 
truck crops, and in temporary summer 
pastures presents a serious problem in 
mineral competition. Yellow foxtail is 
a common weed grass during late sum
mer in grain stubble, hay fields, and 
pastures. Foxtail roots were extremely 
low in exchange capacity. At low 
levels of soil potassium, such weed 
grasses in both cultivated and sod 
crops are serious competitors for avail
able potassium.

Summary. The mineral composition 
of plants is largely determined by 
physical-chemical relations between the 
colloidal systems of both the plant root 
and the soil. Plant material of legumes, 
and many other dicotyledonous plants, 

•contains relatively larger amounts of

calcium and magnesium than grasses 
and other monocotyledonous plant ma
terial, not because these dicot plants 
require larger amounts of calcium and 
magnesium within the plant, but be
cause the nature of the root colloid 
forces large amounts of calcium and 
magnesium into these plants. Legume 
and many other dicots with roots of 
high cation exchange capacity must be 
liberally fertilized with potassium, not 
because these plants have a higher po
tassium requirement, but because the 
nature of their root colloid is such as 
to require a high concentration of 
available potassium in the soil to over
come the valence effect (Dorman equi
librium), thereby crowding potassium 
into the root by mass action, and thus 
supplying the legume with sufficient 
potassium for normal growth. These 
fundamental relationships have a pro
found influence on the selection, ferti
lization, and cultural management of all 
crop plants.

Terrebonne Clay Loam . . .
( From page 21)

soil to stimulate vegetative development, 
the plant’s requirements for readily 
available potassium are amplified, and 
if the plant does not find in its immedi
ate environment the necessary amounts 
of potash to balance the uptake of other 
nutrients, either delay in maturation 
or reduced yields are to be expected. 
These views are also held by G. E. 
Sm ith3 concerning U. S. Midwestern 
soils where the average analysis of all 
fertilizer materials used in Missouri was 
4.83% potash in 1941 and 8.76% potash 
in 1951.

Another point of major importance 
is the growth stage at which potassium 
is available. The better results ob
tained with early fertilization of pas
tures and meadows are corroborative 
examples. The plant that gets a good 
start does better later on. If, for some

reason, potassium is insufficient to meet 
the plant’s needs when it is in active 
development (early growth stage), sub
sequent larger amounts of disposable 
potash will not adequately compensate. 
This agrees with F. E. Bear’s 1 recent 
article “Soil Fertility and Pastures” 
in which he states that “in a 5-year test 
of nitrate of soda and sulfate of am
monia on permanent pastures at New 
Brunswick, the yields were 36% greater 
on the average from March applications 
than from those in October. In similar 
comparisons of a phosphate-potash mix
ture, the yields were 22% higher from 
the March applications.”

An important characteristic of chemi
cal tests (Morgan, Thornton, Spurway) 
for available potassium in these plots, 
and also for exchangeable potassium 
(normal neutral ammonium acetate),
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was that, both years, no significant cor
relation could be found between them 
and yields either before or after the 
crops; the check plots, with the lowest 
yields, gave tests not too different from 
the plots with the higher yields. This 
is apparently due to the fact that potas
sium is slowly fixed by the colloidal 
complex in non-available form. It 
might explain why potassium in this 
soil seems to be available in sufficient 
amounts in the course of a growing 
season when moderate quantities of 
complete low-potash fertilizers are 
used; but when larger amounts of com
plete low-potash fertilizers are applied, 
the soil potassium does not become 
available rapidly enough to compensate. 
Consequently, the yields are improved 
when a more substantial quantity of 
readily available potash is at the plant’s 
disposal in the early stages of the 
growth cycle.

Sum m ary

Despite their high total potash con
tent (2-3% ), some of the heavier soils 
in the Montreal region, when receiving 
larger fertilizer applications, have been 
noticed to bear plants exhibiting slight 
potash deficiency symptoms. The fer
tilizers generally applied were those 
recommended for such soils, i.e., fertiliz
ers containing a minimum percentage 
of potash (2-12-6, 2-16-6, 4-12-6) as 
compared to those recommended for 
lighter soils. It was, therefore, pre
sumed that such soils did not receive 
an adequate amount of potash to meet 
the growing plant’s requirements. In 
order to investigate the possibility of 
potash being a limiting factor, experi
mental plots were set up in 1950 and 
1951 for such crops as hay, oats, sweet 
peppers, tomatoes, and onions.

The soil used in these experiments 
is classified as a Terrebonne clay loam 
and is rated fertile. The treatments 
consisted of a check application of 4-12-6 
as compared to 4-12-8, 4-12-10, and
4-12-12, all at equal rates of application 
for a given crop. An additional treat
ment for each given crop consisted of

a larger application of the 4-12-6 check 
application.

Plot yields for both years indicate a 
response of the crops to the additional 
potash in the fertilizer. Applied in 
equal amounts, 4-12-6 and 4-12-8 gave 
similar yields for all crops, while 4-12-10 
and more often 4-12-12 gave maximum 
yields. In most cases, 4-12-10 at a given 
rate of application gave yields similar 
to those obtained with- 4-12-6 applied 
in excess of that rate. Applied to onions,
4-12-12 in addition to producing maxi
mum yields has also hastened matura
tion of the plants.

Analytical data lead to the belief that 
potassium in this soil, although abun
dant in total quantity and fairly abun
dant in exchangeable form, may be 
too slowly available to a rapidly grow
ing plant. This, apparently, is due to 
slow fixation of potash by the colloidal 
complex in non-available form. The 
experimental results may explain why 
potassium in this soil seems to be avail
able in sufficient amounts in the course 
of a growing season when moderate 
quantities of complete low-potash fer
tilizers are used, but when larger 
amounts of complete low-potash ferti
lizers are applied the soil potassium- 
does not become available rapidly 
enough to compensate. With the ac
tual trend of increasing rates of ferti
lizer applications, this lack of readily 
available potash may become more pro
nounced. As more nitrogen and phos
phorus are added to the soil to stimulate 
vegetative development, the plant’s re
quirements for potassium are necessarily 
amplified.
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Potassium-nitrogen Balance . . .
(From page 12)

trates root conditions found at the 
Oblong Field in 1950. These different 
root conditions help to explain the types 
of stalk lodging seen under various 
soil conditions.

Why does corn lodge more with low- 
potash and high-nitrogen conditions? 
Roots from lime-phosphate plots from 
Oblong, Newton, and Toledo Fields 
showed a tendency to rot prematurely. 
Such roots are somewhat stunted and 
many are brown. Close examination 
of individual lodged stalks show either 
weak root anchorage due to weak, 
rotted roots, or stalk breakage near 
lower nodes. If you cut open broken 
stalks of this type, the nodal tissues 
are found decomposed. We know that 
earlier in the season such nodes were 
abnormal with darkened areas and 
deposits of iron clogging the conducting 
tissues at the nodes. A chaffy ear 
probably will be found on such stalks 
because it could not fill normally. A 
normal plant will mature an ear on a 
green stalk while the roots are still 
active. Stalks on the RLPK plots had 
more fibrous roots which did not de
compose prematurely.

Similar root conditions were found in 
one-year trials with fertilizers. Figure 
6 illustrates typical roots and ears from 
potash-starved and normal plants well 
fertilized with 3-9-27.

Lodging Reduced

Corn stalks may lean or break from 
causes other than potassium deficiency, 
such as, high water table, late planting, 
thick stands, varietal differences, dis
eases and insects. On unlimed plots 
with potash, at Newton and Oblong, 
lodged stalks are seen even with small 
stunted plants. When roots of such 
plants are examined, they are very 
much stunted, although still function
ing under a green stalk. (See root at 
right, Fig. 1.) Restricted root growth 
for any reason reduces root anchorage. 
Insects such as corn root worms may

cut off roots. Corn borers weaken 
stalks so they break. Diseases some
times attack corn with supposedly ade
quate potassium. Chinch bugs seem 
to like potash-starved corn, and potash 
starvation symptoms have been mis
taken for chinch bug damage.

The point is that lodged corn is not 
a sure sign of potash starvation, but if 
the corn is potash-starved and has 
plenty of nitrogen, it is most likely to 
lodge. Figure 7 shows severe lodging 
on the 4-.16-0 plot with nitrogen in the 
1950 Adams trials.

N utrient Balance N ecessary

The interdependence of nitrogen and 
potash was demonstrated again in the 
farm trials (Tables III and IV ) with 
the same relationship as noted in Ob
long Field data (Table I) . Increases 
from nitrogen alone, or potash alone, 
usually are less than when one nutrient 
is combined with the other. Note up
ward yield trends (column 3, Table

F ig . 6 .  A dequ ate and b a lan ced  n u tritio n  p ro 
duced m ore and  h e a lth ie r  ro o ts . F igu res re fe r  
to  to ta l pounds o f  N, P 2O5 , and Ki>0 ap p lied . 
G eorge D eatherage F a rm , O blon g, III ., O cto b e r, 

2 0 ,  1 9 5 1 .
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III) , showing expected responses from 
increasing amounts of potash when 
nitrogen also is added. The same 
trends are shown in column 3, Table IV 
from 1950 farm trials. The greatest 
response to nitrogen came when high- 
potash fertilizers were used in the row 
or heavy potash applications broadcast. 
Conversely, potash benefits were rela
tively larger when more nitrogen was 
present.

Table IV  shows fertilizer responses 
on two low-nitrogen fields. (See Table 
II for soil tests, etc.) All fertilized 
plots reached a common yield level 
when nitrogen was low, with a top of 
only 42 bushels. With proper com
binations of treatments the yields were 
doubled, and increases from row fer
tilizers correlated with their potash 
contents.

N itrogen Responses V ariable

Amounts of legume hay residues left 
to plow under for corn seemed to de
termine increases for sidedressed nitro
gen, both on farms and at Oblong Field 
in 1951. (See Table V .) When prop
erly managed, red clover and other 
legumes can supply enough nitrogen to 
produce fairly high yields on these low- 
nitrogen soils. Apparently adequate

nitrogen for a 105-bushel yield level 
was available on the Oblong RLPK 
plot, where there had been an excellent 
stand of legumes in mixed hay and only 
one hay crop was removed.

Poor clover stands or excessive hay 
removals resulted in too little available 
nitrogen on some farms. It appears 
that corn following only fair stands of 
red clover had only enough nitrogen 
for 65 to 70 bushels of corn. When 
mineral nitrogen supplemented clover 
nitrogen in the latter fields, no nitrogen 
starvation symptoms were seen in Au
gust, and yields were increased as much 
as 30 bushels.

Fairly adequate railfall during.critical 
midseason growth, both in 1950 and 
1951, probably increased relative re
sponses to nitrogen as well as assured 
higher maximum yields.

Phosphorus Benefits

Increases from phosphorus in mixed 
fertilizers seemed quite variable in farm 
trials, and were estimated at about 2 
to 10 bushels per acre on soils testing 
“low” in available phosphates.

Average 4-year increases of corn from 
phosphorus on experiment fields arq, 
as follows: Oblong, 8 bushels; Toledo, 
10 bu.; and Ewing, 11 hu. These are

T a b l e  I I I . — 19 5 1  A v e r a g e  C o r n  Y i e l d s  f r o m  T h r e e  F a r m s ,  ( D e a t h e r a o e ,  M e t t e ,  
a n d  A d a m s )  F o l l o w i n g  R e d  C lo v e r ,  w i t h  I n c r e a s e s  f r o m  N i t r o g e n  ( N ) ,  
P o t a s s i u m  (K ) , a n d  NK C o m b in a t io n s .

Row 
treatment 
(200# /A)

Yields
with
row
fert.

Yields with 
p*t,ra N and K Incr.

Increases 
from nitrogen

Increases 
from potash

from
NK from from

NK/K
from from

NK/Nalone
+N +N K + K

N
alone

K
alone

No fertilizer
Bu.

35 45 89 73 54 10 16 38 44 !
4-16-0 59 64 100 70 41 5 30 11 36 , 

11 12-12-6 74 83 94 72 20 9 22 _2
10-10-10 76 86 95 75 19 10 20 - 1 9
3-12-12 73 85 98 81 25 12 17 8 13 1 

0 ]3-9-18 78 95 95 77 17 17 18 - 1
3-9-27 78 97 94 79 16 19 15 1 —3 ]

N—60 lbs. N sidedressed.
K -1 8 0  to 225 lbs. KaO broadcast after plowing.
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T a b l e  IV .— A v eba g e  C o en  Y ie l d s  on  L o w -n it r o g e n  S o il s , B oggs a n d  A d a m s
F a r m s , 1 9 5 0 .

Starter fertilizer 200# /A in row Starter
fertilizer

only
Plus 

60 lbs. N

Plus 
60 lbs. N 

and 
120 lbs. K20

Bu. Bu. Bu.

None............................................................................... 37 42 80
2-12-6............................................................................ 38 67 83
3-12-12.......................................................................... 36 70 82
3_9_18 41 74 84
0-9-27............................................................................ 42 79 81

Average corn yields—Bu. per acre

N—sidedressed at second cultivation.
K20-^200 lbs. 0-0-60 broadcast after plowing and 

disced in.

long-time effects, both direct and in
direct.

Corn Quality Improved

Chaffy ears of corn were commonly 
* found where potash levels were low and 
nitrogen adequate. Barren-tipped nub
bins with shallow kernels were plenti
ful where corn ran out of nitrogen 
before maturity. Balanced nitrogen- 
potash relationships produced excellent 
quality corn in all experiments.

Summary

1. All starter fertilizers were less

effective when soil nitrogen was low.
2. On low-potash soils, yields in

creased in direct relation to amounts 
of potash supplied by starter fertilizers, 
when used with nitrogen.

3. Muriate of potash alone gave close 
to peak yields on Deatherage farm, 
which had been limed, phosphated, and 
grown clovers.

4. Responses to sidedressed nitrogen 
were closely related to previous hay 
removals.

5. Stalk lodging on low-potash soils 
was reduced by applying enough potash 
to balance the available nitrogen.

T a b l e  V .— N itr o g e n  R e s p o n s e s  R e l a t e d  to  G r o w t h
P r e v io u s  L e g u m e  C r o ps

and  M a n a g e m e n t  of

Final Corn Increases
Location, legume, and stalk yields for

management population per acre 60 lbs. N
per acre extra K (NK/K)

Adams farm, poor stand red clover; all hay removed.. 9,070 65* 30
Mette farm, good stand red clover; all hay removed. . 8,450 73* 18
Deatherage farm, good red clover; 1 hay crop re

moved, seed combined................................................... 9,320 90* 6
Yaw farm. Excellent 1-year sweet clover; plowed

down green........................................................................ 11,100 103* 13
Oblong S. E. F., RLPK plot, 1 mixed hay crop re

moved ................................................................................. 11,500 105 3

"Averages of all fertilized plots with extra potash (K ).
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F ig . 7 .  O nly 3 6  pounds K 2 O p e r a cre  in  2 0 0  pounds o f  3 -9 *1 8  m ade th is d ifferen ce in g 
lod g in g . B o th  p lo ts  w ere sid edrcssed  w ith 6 0  pounds N. Y ie ld s, 8 2  and 5 4  bushels,

A dam s F a rm , T e u to p o lis , 111., Sep tem b er 2 9 ,  1 9 5 0 .

6. Total root growth and condition 
are improved by proper soil treatments.

7. High-potash fertilizers retarded 
severe leaf breakdown in certain fields, 
September 1951.

8. Phosphorus in mixed fertilizers 
gave increases on low-phosphorus soils.

9. Fertility needs may be expected to 
change gradually as a soil improvement

program progresses. After corrective 
applications of limestone, phosphates,1 
and potash have been made, growers 
should keep a close watch on the fer
tility balance by field observations, 
tissue tests, and soil tests. Nutrient 
balance can be maintained by starter 
fertilizers and supplementary treat
ments.

Concerning H2O . . .
(From page 5)

Irrigation brings up a watery sub
ject too. To many vehement folks I 
have met, irrigation spells irritation. 
Sometimes the guy’s right on the irri
gated project are also irritated, but this 
is not what we wish to convey. We are 
familiar with the major irrigation en
terprises west of the 97th meridian. 
We know about the latest and biggest 
venture, that of the Grand Coulee 
Dam. Interior Department engineers 
have put in 12 electric pumps, each 
of which has enough water-lifting

power to take care of the whole City 
of New York,, ready to push water 
behind the huge dam through 4,500 
miles of laterals and main ditches to 
the dry-land plantations staked out by 
veterans.

But now we enter an era when irri
gation, or artificial watering, is being 
rapidly installed in the so-called humid 
regions, which mostly lie east of the 
97th meridian and in the western parts 
of • Oregon and Washington. The 
theory which led to this expansion of
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humid area irrigation is that often 
critical periods occur during which 
soil moisture is not sufficient for opti
mum plant growth and maturing. I 
am not sure whether all the out-and- 
out soil conservation engineers are sold 
on irrigation systems, or if they believe 
that land management methods of 
themselves will do enough to maintain 
ample soil moisture reserves. Anyhow, 
it’s here and we might as well take a 
look at it.

IOTS of us are familiar with the 
I marshy conditions under which for 

years on end men have found it pays to 
grow rice, watercress, and juicy cran
berries. Here control of the water levels 
has been one of the tricks of the trade. 
Now engineers and manufacturers are 
busy working on overhead sprinkler 
systems with adjustable nozzles and 
electric starters and stoppers galore. 
Nearly half of the 800,000 acres under 
artificial moisture operations in the 
humid zones of the country had these 
sprinklers going under a schedule that 
must be carefully planned and based 
on studies of water levels and available 
soil moisture. Back 10 years ago, less 
than 300,000 acres were irrigated in 
the “rainy” belts of the nation.

Early research by soils men and farm 
engineers looking toward a dependable 
emergency water supply for valuable 
cash crops began in New Jersey, Flor
ida, and Wisconsin—some of it as far 
back as 1900. I can recall visiting a 
pioneer irrigator with a home-made 
sprinkler system that watered about 25 
acres of light sandy soil in Marquette 
County, Wis. He was thus able to 
grow and deliver truckloads of fresh 
cantaloupes and cucumbers, water
melons and cabbage to a whole chain 
of towns and villages during the driest 
spells ever experienced.

Florida seems to have had the enter
prise to get a head start in the crop- 
sprinkling business. They tell me that 
supplemental water is being put on 
vegetables, citrus, and flowers mainly 
in Florida in an area of about 350,000

acres—better than 40 per cent of all the 
country’s humid area irrigation. Other 
states lying within the normally damp 
sections where substantial acreages are 
irrigated include 155,000 acres in Cali
fornia, Oregon, and Washington; 26,- 
275 acres in New Jersey; nearly 14,000 
acres in Michigan; close to 10,000 in 
Wisconsin; 16,700 acres in Massachu
setts; Connecticut with over 8,000 acres; 
and South Carolina’s 6,500 acres or 
more.

By regions, the Northeast states have 
about 61,000 acres with 41,000 using 
sprinklers; the Southeastern about 368,- 
000 acres, possibly half with sprinklers; 
the Northcentral Region, some 31,000 
acres, two-thirds using sprinklers; the 
Southwest region, about 133,000 acres; 
Kansas and Nebraska together about
3.000 acres; and the Pacific states
155.000 acres, of which about 104,000 
use sprinklers instead of the usual grav
ity and ditch system.

Aside from the practical help readily 
given to farmers by irrigation supply 
companies, most of the technical as
sistance that has been on tap in this 
line comes from the U. S. Soil Con
servation Service. It is reported that 
during 1951, the SCS engineers advised 
and helped owners to install nearly
40.000 acres of new irrigation systems 
in the humid regions. A long list of 
current research projects now being 
conducted in 15 states and Puerto Rico 
are intended to overcome many of 
the rule-of-thumb and haphazard oper
ating programs that always bob up in 
any untried field of engineering. 
Humid area irrigation really has its 
headaches and pitfalls, its booby traps 
and frustrations.

You can’t blunder along and guess 
at certain things men must really know 
before spending good cash on irriga
tion. Too many have, however. What 
is the greatest amount of water that 
various crops really need ? What is the 
best time, and the right quantity to 
use? Is the land of proper texture or 
will too much artificial water puddle 
and bake it hard? Should we know
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the exact water-holding capacity of the 
land, or just keep on squirting and 
trust to Lady Luck to bale us out?

Folks have also found that fertilizer 
can be wasted, some soils waterlogged, 
alkali deposits increased, and erosion 
started if the wrong nozzles are used 
or the wrong pressure is applied—or if 
a farm gets a dashing rain too soon 
after the sprinklers have been turned 
off. So it’s a task for trained men, for 
education and careful instruction to 
the farm-owner—which is just the 
same rule that governs any device 
newly adopted.

Whether to install surface and chan
nel irrigation or use the sprinklers is 
also largely a matter of the topography 
of the farm, specialists say. Some land 
can be leveled up for surface watering 
in the western style, but extremely roll
ing areas lend themselves much better 
to overhead “shower” applications.

It appears also that state laws in 
respect to water-using rights and priv
ileges will always be a factor in secur
ing stability for any humid region irri
gation plan. Thus we run afoul of 
lawyers and permits and such rather 
bothersome but necessary details. Over 
in the eastern seaboard states the old 
common law of riparian rights usually 
prevails. That is, onl^ owners of lands 
riparian to a stream of water may make 
reasonable use of water lifted out for 
irrigation—and then only on his ripar
ian, or stream-bordering, land.

So far few cases have been brought 
into court involving such water usage 
for irrigation, but as the systems in
crease there is bound to be agitation 
over removal of water from streams in 
large volume. We are also remindedO .
that the advisable method for extensive 
new projects in this watering business 
must consider development of a com
munity-type water system, maybe in 
connection with those proposed huge 
storage reservoirs which may be de
signed for flood control or power 
facilities.

Perhaps in a dozen years, if prices

of farm products warrant it, there will 
be a great increase in these artificial 
rain-making outfits. It might allow 
the use of the improved plant species 
and pasture-seeding mixtures which 
will play their part in higher yields as 
well as in stopping gully washing.

IT  is almost certain that the extra 
expense entailed in the design and 

installation of a good irrigation system 
in the humid areas will call for inten
sive farming practices to make the 
crops bigger and more profitable. Such 
practices could lead to more grass for 
livestock and better rotations, as well as 
maintaining high levels of fertility.

And after all is said and done, it’s 
just as important for us to check the 
loss of water from the cracked and 
sticky, hard-pan soils and the thin, 
weak sands minus organic matter as 
it is to spend time and money to dash » 
more H ,0  on our acreage. Just pump
ing up water from convenient places 
and dumping it on any old kind of 
exploited cropping venture is neither 
sane nor scientific.

Yes, we have come to a time when 
even water is precious. Our hatred for* 
it in boyhood neck-bathing days is for
gotten. We have grown up to learn 
that saving water by the wiser use of 
it is a science which farmers can test 
themselves. All our schemes for big
ger food goals and bumper harvests go 
glimmering when rains fail us and the 
dry seasons blast our hopes.

When we witness crop loss by flood 
and by drouth in the same month, we 
begin to soften our attitude toward in
terstate and even federal cooperation to 
gain security for ourselves and our units 
of production. Your good old well- 
dowser is good enough in his way, and 
the rivulet in your meadow is nice to 
look at, but in the future a planned 
system of water use and conservation 
is the only thing that will save us from 
hazard, loss, and recurring disappoint
ment.
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FREE LOAN OF EDUCATIONAL FILMS
The Am erican P otash  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 (Js 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 (Silent, running time 40 min. on 400-ft. reels.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)

OTHER 16 MM. COLOR FILMS AVAILABLE ONLY FOR TERRITORIES INDICATED

South: Potash in Southern Agriculture(Sound,running time 20 min. on 800-ft. reel.) 
Midwest: New Soils From Old (Silent, 800-ft. edition running time 25 min.;

1200-ft. edition running time 45 min. on 400-ft. reels.)
West: Machine Placement of Fertilizers (Silent, running time 20 min. on 400-ft. 

reel.)
Ladino Clover Pastures (Silent, running time 25 min. on 400-ft. reels.) 
Potash From Soil to Plant (Silent, running time 20 min. on 400-ft. reel.) 
Potash Deficiency in Grapes and Prunes (Silent, running time 20 min. on 

400-ft. reel.)
Bringing Citrus Quality to Market (Silent, running time 25 min. on 800-ft. 

reel.)
Canada: The Plant Speaks Thru DeficiencySymptoms 

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, Svracuse 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
Requests should be m ade tveil 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.



One evening a young matron, return
ing from a First Aid meeting, came 
upon a man sprawled face down on a 
darkened side street. Parking her car 
nearby, she rushed over and began 
artificial respiration. Presently the man 
stirred, looked up, and speaking with 
difficulty, said: “I ’m holding a lantern 
for a guy working down in this man
hole. I ain’t sure what you’re up to,
lady, but this ain’t the time or the
place.”

# # #
Hoping to get a rise out of the farmer 

hoeing in a field, a city smarty called: 
“Hey, Rube, did you see a wagonload 
of monkeys go by here?”

“No,” replied the farmer, “did you 
fall off?”

# # #
Lady: “I’m afraid I’ll have to return 

that parrot I bought here some time 
ago. He shocks all my friends by his 
dreadful language.”

Dealer: “Ah, you’ve got to be careful 
’ow you talk before ’im Lady. ’E ’s 
terrible quick to learn.”

G. I. Guy: “Do you ever expect to 
find the perfect girl?”

Joe: “No, but it’s sure a lot of fun 
finding out they’re not.”

# # *
“Did you get home all right from the 

party last night?”
“No trouble at all, except that just 

as I was turning into my street some 
fool stepped on my fingers.”

“They tell me in Mexico you can 
get three pounds of sugar, a pound of 
coffee, a quart of whiskey, and a wife 
for three dollars.”

“I ’ll bet it’s rotten whiskey.”
*  # *

Kissing is just so much chemistry. It 
has to do with a craving for salt. The 
history of a kiss goes like this:

The cave man found that salt helped 
cool him off in the summer heat. He 
found that he could get salt by licking 
his neighbor’s cheek.

It was discovered that the process was 
more interesting if the neighbor was of 
the opposite sex.

Then everybody forgot about salt. •«
#  *  *

He: “Please.”
She: “No!”
He: “Oh! Please.”
She: “No!”
He: “Just this once.”
She: “I said, no!”
He: “Aw, Mom, all the kids are 

going barefoot.”
•  #  *

“Now gentlemen,” said the president 
of the Sugar Baby Bottle Co., “we have
25,000 of these feeding bottles in stock, 
and the company expects you salesmen 
to go out and create the demand.”

•  *  *

“And so you’re ninety-nine! Well,
I sure hope I can get back next year 
and see you a hundred.”

“Can’t see any reason why not, young 
man. You look healthy enough to me.
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More Farmers Are Saying:

"Give me
BORATED 
FERTILIZERS

for bigger crops 
of better quality”

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 o f our fertilizer borates* report 
increased yields o f alfalfa, pasture crops and many vegetable, 
field and fruit crops, plus greatly improved quality.

jJC FERTILIZER BORATE (equivalent to approximately 93% borax) and 
FERTILIZER BORATE— H IG H  GRADE {equivalent to approximately 121% 
borax) offer you low-cost, economical sources o f 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 
recommendations. Write today for literature and quotations.

M ANUFACTURERS OF FAM OUS ”20 MULE TEAM ■ PA C KA G E PR O DU CTS

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

• P.O. Bex 229 ^
■ East Alton, Illinois | 
•1st Nat’l Bank Bldg. 

Auburn, Alabama
PACIFIC COAST BORAX CO.

D IV IS IO N  OF BO RA X C O N S O L ID A T E D . L IM IT ED

100 BARK AVENUE 2 2 9 3  LUMBER STREET 6 3 0  SHATTO PLACE
NEW YORK 17, N.Y. CHICAGO 16, ILLIN O IS LOS ANGELES S, CALIF.
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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 an d  H er P a stu re  (G e n e ra l)
V ine C rop s (G e n e r a l)

Reprints
F - 3 -4 0  W hen F e r tiliz 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 u it?  
J - 2 - 4 3  M ain ta in in g  F e r ti l ity  W hen G row ing 

P ean u ts
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 utrient Needs 
A -1 -4 4  W h at's  in T h a t F e r ti l is e r  flag?  
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 ced  F e r t i l ity  in  th e  O rchard  
Z -5 -4 5  A lfa lfa — 1T h e A risto cra t 
0 0 * 8 - 4 5  P o ta sh  F e r tiliz e rs  A re Needed on 

M any M idw estern F a rm 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 tash  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*47  F e r tiliz e rs  and H um an H ealth 
T *4 *4 7  F e r t i 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
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 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 tiliz e rs  in  S o lu tio n  
A A *6*48 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  
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 
T T -1 2 -4 8  S easo n -lo n g  P a stu re  fo r  New E ng

land
F -2 -4 9  F e r tilis in g  T o m ato es  fo r  E arlin ess  

and Q u ality  
C C -8 -4 9  E ffic ien t V eg etab le  P ro d u ctio n  C alls 

f o r  S o il Im p rov em ent 
K K -1 0 -4 9  An 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 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 in g  P otassiu m  In P la n t T issu e
1 -2 -5 0  B o ro n  fo r  ^Alfalfa
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 
L -3 -5 0  F o o d  fo r  T h o u g h t A bout Food
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 Crop 
S -4 -5 0  Y ear-ro u n d  G reen
V -5 -5 0  P otassiu m  Cures C h erry  C url L e a f 
X -5 -5 0  F e r tilis e rs  H elp M ake H um us 
Z -6 -5 0  P otash  T issu e  T e st fo r  P each  Leaves 
A A -8 -5 0  A lfa lfa — Its  M ineral R eq u irem ents 

and C h em ical C om p osition  
B B -8 -5 0  T re n d s  in  S o il  M anagem ent o f 

P ea ch  O rch ard s

H H -1 1 -5 0  T h e  M inor E lem ent P roblem  
1 1 -1 1 -5 0  T re e  Sym ptom s and L ea f Analysis 

D eterm ine P otash  Needs 
K K -1 2 -5 0  Surveying  th e  R esu lts o f  a Green 

P astu res P rogram  
N N -12-50  P len ty  o f  M oisture, Not Enough 

S o li F e rtility  
A -l-5 1  S o il-testin g  R ed uces Guessw ork 
R - l -5 1  A lfa lfa , Q ueen o f  Forage Crops
I-2 -5 1  S o il T rea tm en t Im p roves Soybeans 
J -3 - 5 1  F e rtiliz in g  the C orn Crop in  W it-

consin
K -3 -5 1  In crea sin g  C otton  Y ie ld s in  North 

C arolina
M -3-51  A L ook at A lfa lfa  P ro d u ctio n  in 

th e  N ortheast 
N -4-51  N u trition a l P ro b lem s o f  P ean u ts In 

So u th eastern  A labam a
0 - 4 - 5 1  M ore C orn a t No E xtra  Cost 
P -4 -5 1  T h irty  T o n s o f  T om atoes p er A cre 
S -5 -5 1  T h e  D evelopm ent o f  th e A m erican 

P o tash  Ind u stry  
Wr-6 -5 1  Does P otash  F e r tiliz e r  R ed uce P ro 

te in  C ontent o f  A lfa lfa ?
X -8 -5 1  O rch ard  F e rtiliz a tio n  G round and 

F o liag e
A A -8-51 T op d ressin g  Legum e Meadows In 

Iowa
B B -1 0 -5 1  H ealthy P la n ts  M ust B e  W ell N our

ished
C C -10-51  P ro d u cin g  S m all G rain  M ore Effi

c ien tly
D D -1 0 -5 1  F e rtiliz e rs  fo r  V egetab le  Crops, 

R ates, P lacem en t, and R atio s 
E E -1 0 -5 1  R o ta tio n  F e rtiliz a tio n  
F F -1 0 -5 1  S o il- fe r t ility  Losses by E rosion  
G G -11-51  F e r tiliz e r  R ecom m endations Based 

on S o il T ests  
H 1 I-1 1 -5 1  C on cern ing  •‘B io -d ynam ic Farm 

in g "  and "O rg a n ic  G a rd en in g "
I I -1 2 -5 1  P astu re  Im p rovem ent W ith 1 0 -1 0 -  

1 0  F e rtiliz 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 rod u ction  
B - l - 5 2  S im p le  T ests  fo r  M agnesium  and 

C alcium  in P la n t M aterial and Mag
nesium  in So ils  

C -2 -5 2  P otash  Needs M ove W est 
D -2 -5 2  B o ro n  fo r  F o rage  Crops 
E -2 -5 2  L ad ino  Clover Its  M ineral R eq u ire

m ents &  C hem ieal C om position 
F -2 -5 2  H alf Way T h ere

THE AMERICAN POTASH INSTITUTE 
1102 16TH  STREET, N. W . WASHINGTON 6 , D. C.



See why 
so many
FARMERS
prefer i t !
Ask a V-C Agent to show you some V-C Fertilizer. Look at the 
rich color of this properly-cured, superior blend of better plant 
foods. Run your hands down into the smooth, mellow mixture and 
let it pour through your fingers. I t ’s mealy, loose and dry.

V-C Fertilizer is famous for its crop-producing power and its 
easy-drilling quality. I t  flows through fertilizer distributors smoothly 
and evenly with no caking, clogging or bridging.

The better plant foods in V-C Fertilizer are carefully selected 
and proportioned to become available according to the feeding 
schedule of the crop. T hat’s why a V-C crop gets off to an early 
start of rapid growth. . .  and then stays on the job, green and 
growing, vigorous and productive.

V-C Agronomists use Experiment Station and Extension Service 
recommendations and practical farm experience in determining 
the right V-C Fertilizer for each crop.

Every bag of V-C Fertilizer has behind it the research, skill, 
experience and resources of a national organization which has 
manufactured better fertilizers since 1895.

You will know why so many farmers prefer V-C Fertilizer when 
you see what a big difference this better fertilizer makes in crop 
yields and crop profits.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
MAIN OFFICE: 401 East Main Street, Richmond 8, Virginia 

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

' M a fa t k

Q o o d  E a /r ttb

Sette/b
manufactured bt

VIRGIN IA-CARO LIN A  
CHEMICAL CORPORATION



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
r 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 Wettabie, 
Phygon -XL— insecticides — Synklor-48- E, Synklor-50-W—fungicide -insecticides—Spergon Gladiolus 

k Dust, Phygon Rose Dust—miticides—Aramite.

BetterCrops 
>PLANT FOOD

IF  N O T  D E L I V E R E D ,  r e t u r n  to

A M E R IC A N  POTASH INST ITUTE .  INC.
1102—16th St., N. W., Washington 6, D. C. 
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Steflections* on a  .  .  .

Silver Anniversary

UPO N  scanning my hardware store calendar, I come up suddenly 
with the hunch that this year is the twenty-fifth since I have been 

pestering folks with sundry published opinions, dissertations, and ob
servations situated in this selfsame spot and bearing the signature of 
one Jeff McDermid. It was back in the spring of 1927 that your editor 
gave me a chance to fling verbs, nouns, and adjectives around without 
getting into the bad graces of his readers. H e kindly claims that he’s 
never been very sorry for it.

When I reach up on the closet shelf 
and lug down the heavy, old-fashioned 
stationery file wheie I have cached 
away the ragged remnants of these 
printed pieces, I discover that I’ve been 
guilty of perpetrating more than 200 
of them all told. That means some
where in the vicinity of 550,000 words 
for the linotypers and proofreaders to 
tangle with and the readers to endure. 
Like all sinners, I approach the 
mourner’s bench with full realization 
that those fulminations of a quarter 
of a century have been good, bad, and 
very indifferent.

At the onset of my “career” cast in 
the role of “Jeff,” the handy pocket- 
book of agriculture was known as 
“Better Crops,” and the home address 
was 40 Rectcr St., New York City. At 
first we had the custom of writing all 
the cute and clever things we could 
think of about one topic or just one 
definitive word—with not much atten
tion paid to the agricultural significance 
therein. For example, the titles of the 
original year’s essays were Confidence, 
Time, Recreation, Looks, Fairs, Neigh
bors, Gratitude, and (for Christmas) 
Generosity.

3
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Your editor, familia; with all these 
pieces, often refers to one of the 1927 
numbers—the one called Neighbors— 
as that which made them willing to ex
periment with me a little longer. It’s 
the only one I shall quote from to any 
extent, I can assure you, so don’t leave 
the room yet. Jeff on that occasion 
vowed we should all try to be good 
neighbors because:

. “I have lived with neighbors who 
were only five inches of lath and plaster 
distant from me; and I have had to 
ride a cayuse for an hour to reach my 
nearest neighbor. Some of my neigh
bors have been too mean to lend me a 
cup of stock salt, while others have been 
as flush with the milk of kindness as 
Segis Pietertje Prospect.

“Noah Webster says the word is de
rived from the Anglo-Saxon ‘neah- 
gebur,’ or nigh-dweller. Then he am
plifies a bit by explaining that it also 
signifies one who is near to another 
by confidence or sympathy. This recalls 
a story I learned from the Book of Luke 
one somnolent Sunday long ago. Mrs. 
Main, the patient lady teacher of the 
old Tenth Ward gang, pounded the 
real meaning of the parable into us.

“Here it has stood for centuries in 
the wonderful story of the Good Samari
tan, thrusting at us the challenge of 
whether distance or close acquaintance 
really determines neighborly feeling and 
neighborly responses. Luke tells how 
two travelers passed by an unfortunate 
man on the road to Jericho, and later 
how the Good Samaritan rescued him 
from beneath the overturned tonneau of 
his Damascus twin-six and rushed him 
to the waiting hostelry. ‘Which now 
of these three, thinkest thou, was neigh
bor of him who fell among thieves?’ 
asks Luke.

“But the Tenth Ward gang always 
had the right answer. Of course, they 
agreed that the Good Samaritan was the 
hero of the piece. But we lived before 
the community chest and the profes
sional system of rendering relief came 
into vogue. We just pitched in and 
helped our neighbors wash their dirty

linen and do other chores because we 
never knew when blue Monday might 
come to us. Now stop and ask yourself 
if the course followed by the Good 
Samaritan would have the same conse
quences today.

“Maybe the G. S. would be jollied a 
lot about doing such a stunt when the 
Associated Charities could be sum
moned from the nearest farmhouse by 
telephone, or the local ambulance and 
garage-wrecking crew would come in a 
jiffy. Moreover, would such a be
draggled, unknown, and.injured stran
ger be admitted at the hotel on the 
word of a mere ubiquitous stranger? 
Would the innkeeper of today be satis
fied without calling up the police de
partment, the Chamber of Commerce, 
or the Y. M. C. A. for advice? Would 
not the extremists of the radical press 
berate the G. S. as an influential citi
zen of the state who had done nothing 
whatever to help make the highway to 
Jericho safe and all curves marked 
plainly?

“We must not forget that we have 
something to give as well as to gain 
by cultivating the acquaintance of our 
neighbors. Wherever you go you arc 
sure to become somebody’s neighbor. 
Be careful—he might like you! And 
when it’s all over, we shall find corner 
lots and plenty of neighbors in the 
cemetery.”

TWO events stand out as background 
for that year of 1927—the world 

poultry congress at Ottawa, Canada, 
and the venturesome 3314-hour voyage 
of Aviator Charles Lindbergh to Eu
rope in the Spirit of St. Louis. I at
tended the former and was crushed in 
some of the throngs that went wild over 
Lindy. I remember that I wrote one 
of the first “Jeffers” in a little sunken 
garden in the suburbs of Ottawa— 
entitled Fairs. I could pose as an ex
pert in that field insofar as trudging the 
tanbark after the prize-winning cattle is 
concerned, as well as surviving the kind 
of poisonous fare they often served 
on the midways.
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The basic job that earned the upkeep 
of my family was writing for a state 
farm journal. So, the assignment 
handed me for a little extra practice 
helped pay the groceries and gave me 
a chance to let go and speak right out 
in meeting louder than was considered 
diplomatic for a farm paper scribe.

From personal experience I can surely 
say to any young plugger that the real 
method of trying your writing wings is

to fly into the face of the public with 
all the gas you’ve got. The first fall 

I need not be fatal. Of course, that’s not

! all there is to the business. One has to 
dig up some ideas—probably some of 
the best of them coming from old mem- 

I ories. The past, you know, is always 
easier to read about and more restful

I than the present or the future—espe
cially these days.

I do not offer my own testimony as

i coming from a very successful authority 
wont to be quoted and admired. I 
merely pass on the hunch as of one of 
the rank and file—just how rank you 
have to decide.

Happily, most of us Americans have 
a rather universal heritage, numerous 
parallel experiences, and a general atti
tude toward everyday living that is 
much the same. This fact gives the 
writer of what are called “informal es
says” a chance to strike a lively or a 
plaintive note or to bang out a resound
ing chord—as the moment and the sub
ject suit—without losing the reader in 
a cloud of verbal fog.

The best rule in doing your darndest 
is to keep in step with the reader’s own 
reactions. You sort of scribble over his 
shoulder and let him set the pace. He 
really does it for you, if both of you 
are used to eating out of the same dish, 
with the same kind of kinfolks and 
country traditions behind you.

TO put it contrariwise, a guy can’t 
very well do a good scientific screed 

unless he has lived with science and 
knows what the average laboratory 
chap’s reactions will be, and what ques
tions he is apt to raise. Just so, one can 
hardly furbish up a good job of sun
burnt country communion and get the 
whimsical slant of the ruralite into the 
document unless the writer has a fairly 
good germination of hayseed in his own 
scalp. They’ll take a lot of ribbing 
from a fellow countryman if he shows 
that he has the signs and passwords.

It will stand you in good stead to 
know how to manipulate the brakes on 
your typewriter. The least bit of tread
ing on sensitive toes,or ruffling religious, 
partisan, sectional, or fraternal feelings 
soon slams you into the deep, dark dog
house. You write to be remembered, 
not reviled. This doesn’t mean, of 
course, that you cannot argue a little 
in your articles—provided you know 
where to stop.

You see a writer can hope to avoid 
some of the anger and heckling which 
falls to the lot of the average stump- 
speaker. At least, the outspoken critic 
can’t butt in and stop him from pro
ceeding; and the heckler by letter never 
enjoys the fun of attacking somebody 
on the podium with a big crowd be
holding it.

Most of your unseen reading audi
ence seldom ever tell you if they agree 
or disagree or whether they like the 
stuff or hate it. This reminds me of a 
story about a friend of mine who fin
ished what he thought was a brilliant 
after-dinner speech. He was warmly 
thanked and congratulated by the chair
man and his cohorts on the arrange- 

( T-urn to page 41)



Better Potato Yields
I

in Western Maryland

' B f j .  M . - J J e y  M . B . W iinanl

Agronomy Department, Maryland College of Agriculture, College Park, Maryland

IT  has long been an established fact, 
climatically speaking, that western 

Maryland is very similar to the potato- 
producing area of Maine. No doubt 
this section of Maryland must have 
been recognized as a possible region 
for potato production by scientists at 
the Maryland College of Agriculture 
shortly after this institution was char
tered in 1856. A comparison of the 
climate in the two areas is given in 
Table I.

past century. The results shown in 
Table II give an indication of the yields 
obtained under various types of treat
ment over a 33-year period.

Garrett County, wherein the experi
mental potato plots were established, 
showed an average yield of 78 bu/acre 
in 1924 and 154 bu/acre in 1949. Al
though the experimental yields were 
considerably better than the county 
average, they were still not satisfactory 
in comparison to yields obtained else-

T a b l e  I . — A C l i m a t i c  C o m p a r is o n  o p  P o t a t o  P r o d u c t io n  in  W e s t e r n  M a r y la n d
a n d  N o r t h e r n  M a in e

Mean July temperature
Rainfall (av.) in inches No. of

Annual July August
growing

days

Western Maryland—G7.4°F............................... 45 4.71 4.26 116-124
M aine—67.3°F...................................................... 36 4.2 3.56 107-117

The above figures would indicate 
that these climatic conditions for potato 
production favor western Maryland. 
However, the yields in 1949 were 154 
bushels per acre for western Maryland 
and 450 bushels per acre for Maine. 
Therefore, the major environmental 
difference affecting potato production 
would probably relate to the soil.

In an effort to solve these problems 
the Agricultural Experiment Station 
established potato plots in western 
Maryland shortly after the close of the

1 Miscellaneous Publication 132, Contribution 
23S9, of the Maryland Agricultural Experiment 
Station, Department of Agronomy.

where, and it seemed desirable to design 
a new experiment which would fulfill 
certain fundamental considerations:
1. To supply adequate amounts of fer

tilizers to account for plant needs 
and soil retention;

2. To supply nutrients to the plant in 
different ratios throughout the 
growing season;

3. To incorporate potato production in 
an adequate and profitable rotation.

A good crop of potatoes, such as 600 
bushels, will remove from the soil 120 
lbs. of nitrogen, 30 lbs. of P2O5, and 
195 lbs. of KoO. Soil tests indicate that

6
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Time of research Best treatment Yield Investigator

1917-1922
1935-1939
1940-1945
1948-1950

20 T. manure/acre............................................... 209 McCall
5—8—7 1 0 0 0  lbs/acre .......................................... 203 Metzger
4—10—10 1,000 lbs/acre........................................ 258 Thomas
0 —0 —0  1,400 lbs/acre............................................ 303 Thomas

plus 1 year of green manure

Potatoes require a relatively large 
phosphorus supply in the early stages 
of growth. To devise a method to 
meet this need, an experiment was 
started in 1950 in which a 3-12-12 ferti
lizer was distributed in the row. This 
fertilizer is high in phosphate in rela
tion to what the potato plant will re
move later in the season.

Potatoes also need nitrogen. They 
can often obtain a fair proportion of 
their nitrogen from soil organic matter 
which may supply as much as 125 to

T a b l e  I I I .— L a t e  P o t a t o e s  T r e a t m e n t s  : O a k l a n d

Row application 
600 lbs/acre

Broadcast 
1 ,0 0 0  lbs/acre

Supplemental
nitrogen
lbs/acre

sidedressed

N in 
spray

Yield in bu. 
per acre in

1950 1951

8 8 270 256

3-12-12 8 8 353 345

3-12-12 0 - 0 - 2 0 8 8 355 325

3-12-12 0 - 6 - 0 8 8 367 332

3-12-12 0 - 6 - 2 0 8 8 404 401

3-12-12 150 8 8 450 362

3-12-12 0 - 6 - 2 0 150 8 8 512 416

3-12-12 0 - 6 - 2 0 250 8 8 516 412

600 lbs/acre 2 ,0 0 0  lbs/acre sidedressed spray

3-12-12 0 - 6 - 2 0 250 8 8 504 420

3-12-12 0 - 6 - 2 0 150 8 8 534 393

L. S. D. at 5% level 108 64

more plant nutrients than the crop con
tains must be applied to obtain high 
yields. This is because both plant and 
soil compete for the nutrients. How
ever, it is not desirable to apply all the 
fertilizer materials in one treatment as 
the plant withdrawals vary throughout 
the growing season. Also, there is a 
continuous removal of nitrogen by 
leaching and of phosphorus and potas
sium by soil fixation. To avoid this, 
fertilizer was row-applied, broadcast, 
and sprayed.
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F ig . 1 .  Y ie ld — 3 4 4  b u . p e r a c re . F e r tiliz a tio n — 8 8  lb s. N and 6 0 0  lb s . 3 - 1 2 -1 2  in row.

225 lbs. of nitrogen per acre per year. 
However, where conditions are such 
that the previous crops were primarily 
non-leguminous and the leaching rate 
is relatively high, larger than normal 
quantities of additional nitrogen must 
be provided. This nitrogen should be 
applied to meet two distinct require
ments:

(1 ) A constant supply throughout 
the growing season;

(2 )  A relatively large supply 50 to 
60 days after planting.

The first need was satisfied by adding 
8.8 lbs. of nitrogen in the form of urea 
in each spray. There were 10 of these 
sprays throughout the growing seasofl. 
The second need was met by side- 
dressing with nitrogen.

Finally, potatoes need an abundant 
supply of potash in relation to a more 
limited supply of phosphorus in the 
later stages of growth. To meet this 
need, a fertilizer with a high-potash 
ratio should be broadcast and disked 
in, prior to planting. An 0-6-20 is a 
fertilizer of such a ratio. The results 
of the use of this system of fertilization 
are shown by the yields in Table III.

The yields presented in Table III 
appear to justify the methods of ferti
lizer applications that have just been 
discussed. Where nitrogen in the spray 
was the only fertilizer material applied, 
the lowest yield was recorded. How
ever, this was 116 bu. above the county 
average, indicating that a constant sup-# 
ply of nitrogen throughout the growing 
season was giving marked increases in 
yield.

The 3-12-12 fertilizer containing the 
phosphorus for early growth, plus the 
spray nitrogen, added some 80 bu. to 
the potato yield. The 0-6-20 fertilizer 
containing the potash necessary for 
starch formation in the later stages of 
growth, plus the 3-12-12 row applica
tion and the nitrogen spray, added an
other 50 bu. to the yield.

Sidedressing of potatoes with addi
tional nitrogen such as 150 lbs. per acre 
further increased yields.

The question has been posed as to 
whether such high rates of fertilizer 
application on potatoes would not be 
a waste of money in seasons of drought. 
The 1950 season had a three-week 
drought at the height of the growing 
season. The 1951 season was really a
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F ig . 2 .  Y ie ld — 6 1 4  b u . p e r a cre . F e r tiliz a tio n — *600 lb s . 3 * 1 2 -1 2 ,  2 ,0 0 0  lb s . 0 - 6 - 2 0 ,  2 5 0  lb s . N
sid edressed , 8 8  lb s . N in  spray*

test. The drought lasted more than 
two months. During this period the 
rainfall was about Zi of normal and 
it was one of the worst droughts on 
record. Table IV  indicates that profit
able returns may still be had from these 
rates of fertilizer applications.

The third objective was to establish 
a rotation in which profitable potato 
production was combined with crops 
of oats and clover for livestock feeding. 
Oats are used because it is often too

late to sow a fall grain in this region 
after harvesting potatoes and because 
oats do well in the cool, moist climate 
of western Maryland. Climatic condi
tions also favor the development of 
splendid stands of red clover if suffi
cient plant food is available.

The fertilizer for these two crops is 
applied to the oats and is of such quan
tity and ratio as to adequately replace 
the nutrients removed by both oats and 

(.Turn to page 41)

T a b l e  IV.— I n c b e a s e d  R e t u r n  i n  D o l l a r s  D u e  t o  t h e  U s e  o f  F e r t i l i z e r s

Treatment Yield
bu/acre

Increase 
over basic 
treatment 

bu/acre

Cost of 
additional 
fertilizer 

dollars/acre

Increased
return**

dollars/acre

1950 crop
Basic*.......................... 270
Moderate.................... 404 134 34 127
High............................ 512 242 56 234

1951 crop *
Basic*.......................... 256
Moderate.................... 401 145 34 270
High............................ 416 160 56 280

*  Basic treatment consisted of spray nitrogen alone with which all plots were treated. 
* *  Values used potatoes $1.20 per bu. in 1951; $2.10 per bu. in 1952.



Four Years of Fertilizing Oats1 
in Minnesota

J.W. WacQ̂ or
Soils Department, University of Minnesota, St. Paul, Minnesota

EARLY five million acres of oats 
are grown annually in Minnesota. 

This compares to slightly over five mil
lion acres of corn, which is considered 
to be the most important crop in the 
State. Despite the immense acreage of 
oats, this crop has been consistently 
treated as “corn’s poor cousin” in rela
tion to the attention received. Usually 
all of the available farm manure and 
essentially all of the commercial ferti
lizer are lavished upon the corn, the 
oat crop being largely dependent upon 
what fertility remains in the following 
year. This treatment is reflected in 
that the average yield of oats grown in 
Minnesota is approximately 38 bushels 
per acre. The yield of oat straw is also 
comparably low, a by-product used for 
both feed and bedding on Minnesota 
farms.

The oat plant root system is a strong 
forager for plant nutrients. This fact 
has given rise to the misconception that 
the crop does not need direct fertilizer 
application and would do very well on 
the residue remaining from fertilizing 
corn in the previous year. The hard 
fact is that most corn fertilizers gen
erally do not have enough nitrogen for 
the corn itself, although there is often 
some fertilizer phosphate and potash 
residue remaining for the oat crop in 
the year following. In this way, the 
oat plant is entirely dependent upon 
nitrogen released from the soil organic 
matter, which is produced at a rela
tively low rate in the cool temperatures

1 Paper No. 2803 of the Scientific Journal Series, 
Minnesota Agricultural Experiment Station.

of the early oat-growing season. The 
vigorously feeding root system of the 
oat crop will make at least some use of 
previously applied phosphate and pot
ash remaining in the soil, but the 
growth is often limited by nitrogen de
ficiency. The general opinion in Min
nesota has been that the oat plant is 
entirely capable of foraging for nutri
ents by itself. The conception of lavish
ing everything upon the corn crop is 
gradually changing, since it is apparent 
that fertilizer applied to oats is also 
highly beneficial in establishing good 
stands of the commonly seeded com
panion hay crop.

After several years of preliminary in
vestigation, a standard set of fertilizer 
treatments for oats was made up early 
in 1948 and applied to different fields 
each year through 1951. The large 
scale of this investigation (83 fields dur
ing the four years) was only possible 
with the active cooperation of count/ 
agricultural extension agents and in
structors of veterans in agriculture in 
the selection and the handling of the 
fields. The fertilizer was supplied and 
packaged by the Division of Soils, Min
nesota Agricultural Experiment Station. 
Table I gives an explanation of the 
treatments in terms of available com
mercial fertilizer used on all fields in a 
randomized block design with four 
replications.

The fields were selected at random 
and could be considered to be average 
over the area under study. The county 
agricultural extension agent of neces
sity often deals with farmers of above

10
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L O C A T IO N  OF EX P E R IM E N T A L  F I E L D S . I N  MINNESOTA

F ig . 1 .  L o ca tio n  o f  th e  8 3  fa rm  fields used 
in  th e  exp erim en t.

average ability, since it is difficult for 
him to reach many of the substandard 
farmers. On the other hand, the tend-

T a b l e  1 .— C o m m e r c i a l  F e r t i l i z e r  
T r e a t m e n t s  u s e d  o n  t h e  8 3  E x p e r i - 

- m e n t a l  O a t  F ie l d s

Nutrients Rates of
applied Corresponding application

N P 20 6 K j 0 commercial approximate
pounds fertilizer pounds
per acre per acre

0 - 0 - 0
1 0 - 0 - 0 Am. nitrate 30
2 0 - 0 - 0 Am. nitrate 60
4 0 - 0 - 0 Am. nitrate 1 2 0

0-40- 0 0 - 2 0 - 0 2 0 0
0 - 0-40 60% muriate

of potash 6 6
0-40-40 0 - 2 0 - 2 0 2 0 0

10-40- 0 11-48-0 or 90
4-16-0 250

fAm. nitrate 60
2 0 -4 0 -0 {and 0 —2 0 —0 2 0 0

lor 8-16-0 250
40-40- 0 I Am. nitrate 

\and 0 - 2 0 - 0
1 2 0
2 0 0

10-40-40 5-20-20 2 0 0

20-40-40 [ 6 - 1 2 - 1 2  or 325
\ 8-16-16 250
[Am. nitrate 60

20-40-20 { and 0 - 2 0 - 1 0 2 0 0
[or 8-16-8 250

40-40-40 1 0 - 1 0 - 1 0 400

ency of the instructors of veterans is 
to try to place experimental fields with 
on-the-farm trainees who have recently 
purchased run-down farms and are 
faced with a major fertility problem. 
Since the cooperation of both of these 
individuals was secured in field selec
tion, a reasonable mean fertility was 
obtained and the average unfertilized 
oat yields in general compared quite 
well with the 12-year State average 
previously mentioned. Figure I gives 
the location of the 83 farm fields used 
during the course of the experiment.

The soil textures varied from a fine 
sandy loam to silty clay loam. The 
fertilizer treatments were applied by 
the author or another representative of 
the Division of Soils with the aid of 
the cooperators previously mentioned. 
In the majority of the cases the ferti
lizers were spread after the farmer had 
prepared the seedbed and immediately 
prior to the seeding. All stakes were 
then removed and the farmer seeded 
the plot area with the rest of the field, 
using his own seed. With a few fields, 
the fertilizer was topdressed on the 
freshly seeded oats within a few days 
after seeding. At harvest time three 
square yards were cut from each of the 
four replicates of each field. The 
samples were hauled to University 
Farm, St. Paul, where they were dried, 
threshed, and the grain and the straw 
yields calculated.

In the upper Mississippi Valley re
gion, oats are usually seeded in April 
and harvested in July. Maximum pro
duction is usually associated with a 
cool, relatively moist growing season. 
Hot, dry weather in May discourages 
tillering and ultimate oat yield, as well 
as the beneficial effect of applied fer
tilizer.

Results
Twenty-three fields in eastern Min

nesota were fertilized in 1948, the more 
southern being situated on soils of 
wind-laid origin, and the northern on 
podzolized soils derived from glacial 
material. Since all of these soils were
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developed under forest vegetation, the 
natural supply of organic matter and 
available nitrogen is not high. The 
minimum, maximum, and the average 
unfertilized yield with the effect of 
fertilizer treatment on oats and the 
prevailing weather are shown in 
Table II.

T a b l e  I I . — T h e  E f f e c t  o f  F e r t il iz in g  
O a t s  in  M in n e s o t a — 1948 , 2 3  F ie l d s
W IT H  FO U R  T R E A T M E N T  R E P L IC A T E S

Nutrients 
applied 

N P*0» K20  
pounds 
per acre

Bushels

Mini
mum

per acre

Maxi
mum

Average

Yield s on unfe rtilized s oil

0 - 0 - 0 12.4 72.0 42.1

Yield incr ease prod uced by fertilizer

1 0 - 0 - 0 - 1 2 .4 20.5 3 .5*
2 0 - 0 - 0 - 6 .7 22.3 6 . 1**
4 0 - 0 - 0 - 1 1 . 1 24.2 7 .2**

0-40- 0 - 2 .5 18.2 3 .9**
0 - 0-40 - 1 4 .5 13.1 2 . 0
0-40-40 —11.5 17.3 6 . 1**

10-40- 0 - 8 .9 23.1 6.4**
20-40- 0 - 3 .6 26.9 1 0 .2 **
40-40- 0 - 4 .5 34.6 12.5**
10-40-40 - 3 .0 27.8 7.2**
20-40-40 - 2 . 8 32.2 1 0 .8 **
20-40-20 - 2 .4 29.4 10.5**
40-40-40 - 2 . 2 36.4 14.8**

* Significant 3 .3  bu.
** Highly sig. 4 .3  bu.

Growing season weather

Month
% of 

normal 
rainfall

Deviation from 
normal mean 
temperature

April.................... 1 0 1 + 2 .7 °  F.
May..................... 37 + 0 .5 °  F.
June..................... 84 - 1 .0 °  F.
Ju ly ...................... 69 + 0 .8 °  F.

Native fertility, previous soil man
agement, and available moisture varied 
considerably with the unfertilized yields 
ranging from 12 to 72 bushels of oats 
per acre. The low rainfall in May

seriously reduced tillering, final yield, 
and the fertilizer effect on many fields. 
The minimum fertilizer effect column 
indicates that on some fields, applica
tions of either nitrogen or potash alone 
or of phosphate-potash produced prob
ably significantly depressive effects upon 
the oat yield. The application of either 
one or of two nutrients induced a de
ficiency of the nutrient or nutrients 
not included in the fertilizer treatment, 
and this substantially lowered yields on 
these fields. This effect was removed 
with the application of complete ferti
lizer, the small yield decreases occurring 
on one field receiving very limited rain
fall. As might be expected, nitrogen 
produced the largest yield increase of 
the three nutrients when applied alone, 
but studies have shown this treatment 
to be detrimental to both yield and 
quality of the following legume hay 
crops. Applications of phosphate, phos- 
phate-potash, nitrogen-phosphate, and 
nitrogen-phosphate-potash have been 
markedly beneficial on both the yield 
and the quality of succeeding hay crops.

In 1949, the investigation was broad
ened to include the prairie soils of 
southwestern Minnesota with the dif
ferent fertilizer treatments being ap
plied to 42 oat fields. The results are 
shown in Table III.

Higher than normal spring tempera
tures combined with low rainfall until 
late June materially affected 1949 oat 
production in southern Minnesota. The 
average of unfertilized oat yields, (43.6 
bushels) was slightly higher than in 
1948 due to inclusion of fields in the 
more naturally fertile prairie region.

Some of the experimental areas re
ceived essentially no rain during the 
entire growing season. This tended to 
accentuate the unfavorable effect of us
ing straight fertilizer materials, espe
cially with either phosphate or potash 
alone. Mixed fertilizers having either 
two or three nutrients present produced 
the best average results.

The early part of the 1950 season 
was unusually cool and moist, and 
fields could not be worked until nearly
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the middle of May. A dry, warm June 
followed. The lateness and the rapidity 
of the oat seeding made it physically 
impossible to fertilize a large number 
of experimental fields, and the results 
given in Table IV  represent 15 oat 
fields.

The late seeding followed by warm, 
dry weather at tillering seriously af
fected oat yields and fertilizer effect. 
None of the single nutrient treatments 
on the average were significantly effec

tive for increasing yield, although on 
several individual fields these treat
ments were significant. The complete 
fertilizer mixtures produced the best 
average results.

In 1951, only three oat fields were 
fertilized, and the general fertility level 
of these fields would represent the 
more poorly managed soils of southern 
Minnesota. These results are shown in 
Table V.

F ig . 3 .  F e r tiliz e r  resp onse in  e ast*cen tra l M innesota .



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

T a b l e  I I I . — T h e  E f f e c t  o f  F e r t il iz in g  
O a t s  i n  M in n e s o t a — 1 9 4 9 , 4 2  F ie l d s
W ITH  FOUR TREATMENT REPLICATES

Nutrients 
applied 

N P20 6 K20  
pounds 
per acre

Bushels

Mini
mum

per acre

Maxi
mum

Average

Yield s on unfe rtilized s oil

0 - 0 - 0 16.3 71.1 43.6

Yield incr ease prod uced by fertilizer

1 0 - 0 - 0 - 8 .3 20.7 1.9
2 0 - 0 - 0 - 1 5 .3 15.3 2 .6 *
4 0 - 0 - 0 - 1 4 .0 19.3 3 .4**

0-40- 0 - 1 2 .4 16.9 2 . 0
0 - 0-40 - 1 1 .9 1 0 . 8 0 . 0
0-40-40 - 9 .1 13.5 3 .2**

10-40- 0 - 1 0 . 1 19.0 3 .7**
20-40- 0 - 7 .2 22.4 5.2**
40-40- 0 - 5 .7 23.5 7.6**
10-40-40 - 7 .0 17.0 3 .1**
20-40-40 - 1 0 .4 28.4 5.7**
20-40-20 - 1 0 .3 27.9 4 .9**
40-40-40 - 6 . 6 30.5 8 .5**

*  Significant 2 .2  bu.
** Highly sig. 2 .9  bu.

Growing season weather

Month
% of 

normal 
rainfall

Deviation from 
normal mean 
temperature

April.................... 35 + 1 .9° F.
May..................... 60 + 3 .1 ° F.
June..................... 99 + 2 .4 ° F.
Ju ly ..................... 154 + 1 .2 ° F.

The growing season of 1951 could be 
considered as nearly ideal for oat pro
duction. The three fields fertilized 
were very deficient in available nitro
gen, but all three nutrients were neces
sary for maximum oat growth. There 
are many of such poorly managed oat 
fields in Minnesota.

Discussion
The common practice of seeding oats 

following commonly fertilized and 
manured corn and the relatively cool 
temperatures of the oat-growing season

T a b l e  I V .— T h e  E f f e c t  o f  F e r t i l i z i n g  
O a t s  i n  M i n n e s o t a — 1950 , 15  F i e l d s  
w i t h  f o u r  t r e a t m e n t  r e p l i c a t e s

Nutrients 
applied 

N P2Os K 2O 
pounds 
per acre

Bushels per acre

Average
Mini
mum

Maxi
mum

Yielc

0 - 0 - 0

s on unfe 

25.8

rtilized so 

72.2

il

42.1

Yield increase produced by fertilizer

1 0 - 0 - 0 - 3 .3 11.7 1.5
2 0 - 0 - 0 - 9 .9 16.0 2 . 6
4 0 - 0 - 0 - 6 . 6 13.4 . 2.9

0-40- 0 - 9 .7 1 1 . 0 2 . 1
0 - 0-40 -1 3 .6 5.6 - 0 .5
0-40-40 - 6 .5 11.4 2 . 0

10-40- 0 - 6 . 0 1 1 . 8 4.7**
20-40- 0 - 3 .3 1 2 . 0 4.9**
40-40- 0 - 8 .5 18.1 6 .2**
10-40-40 0.4 13.1 5.7**
20-40-40 - 5 .0 10.7 6 .0 **
20-40-20 - 3 .3 2 0 . 0 5.8**
40-40-40 - 0 .5 2 2 . 0 7.7**

* Significant 3 .0  bu.
** Highly sig. 3 .9  bu.*

Growing season weather

Month
% of 

normal 
rainfall

Deviation from 
normal mean 
temperature

April.................... 1 0 0 - 9 .4 °  F.
May..................... 139 - 3  .0° F.
June..................... 36 + 0.9° F.
Ju ly ..................... 147 + 3.8° F.

combine to spotlight nitrogen as the 
most effective single fertilizer nutrient. 
No lodging occurred in any field even 
when 40 pounds of nitrigen were ap
plied, but the addition of phosphate to 
the nitrogen seemed to stiffen the straw. 
Although the yields of oat straw have 
not been included in this paper, the 
production of this valuable organic mat
ter was affected by fertilizer treatment 
in much the same way as the grain. 
However, it is evident that the ferti
lizers containing only one of the three 

( Turn to page 38)



Productive Soils 
Meed More Fertilizer

R y  J J .  R . V a n d e rfo rJ

Agronomy Department, Mississippi State College, State College, Mississippi

TH E economic period in which we 
are living is demanding more and 

more food and fiber crops. Annual 
increase in the population of the United 
States alone leads our attention to the 
need for more food. There is little new 
land to bring into production. When 
we consider these facts, it becomes evi
dent that increased production per acre 
or unit of land offers our best possibility 
of meeting the requirements.

Great progress has been made along 
this line during the last decade by the 
process of fitting or producing many of 
the major crops on land which was 
well suited for the production of each 
one. Farmers and ambitious agricul
tural leaders have changed the patterns 
of land use by the application of re
search and observational data. In no 
section of the country has this progress 
been greater than in the South.

Different Productive Capacities

Soils under natural conditions are 
endowed, by the factors which pro
duced them, with certain capacities for 
production. Although this soil feature 
has been recognized by some research 
workers for a long time, it is not fully 
appreciated by a great number of agri
cultural workers, especially in making 
fertilizer recommendations.

Soil variation or the way that land 
behaves under different treatments has 
been observed by farmers and ranchers 
ever since the dawn of agriculture. We 
have long recognized that there are 
many different kinds of land in every 
county, state, and nation. The various 
classes of land have different manage
ment requirements. In spite of' all

these differences it has been assumed by 
some that all soils planted to cotton or 
corn or tobacco or other crops should 
receive the same application of ferti
lizers within a county or physiographic 
region. In order for this to be true, 
the important soil properties which 
directly influence plant growth would 
have to be relatively uniform through
out the range of soils on which a cer
tain crop is grown or the application 
of fertilizers would have to iron out 
the differences in soils. Neither of 
these assumptions, of course, is true. 
We therefore must recognize that since 
soils differ in their properties, they also 
differ in their ability to efficiently use 
fertilizers. It is reasonable to assume, 
and preliminary results indicate, that 
soils differ in their capacities to use 
fertilizers just as they differ in their 
capacities to hold moisture or in their 
lime requirements.

It may be well at this point to recall 
the difference between productivity and 
soil fertility. Productivity refers to 
the ability of soils to produce crops by 
utilizing plant nutrients, both natural 
and applied, for growing crops as 
needed for high yields, and under a 
definite set of management practices. 
Fertility refers to the supply or “store
house” of plant nutrients in the soil 
which may be utilized by plants under 
favorable conditions. Some soils have 
a high fertility status, but because of 
other factors are not very productive. 
It is a difficult matter to use or deliver 
the plant nutrients held in some soils.

The productive capacity of soils in 
suitable uses is governed by a combi
nation of soil characteristics. Among

15
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a u n ifo rm  a p p lica tio n  o f  fe r tiliz e r  grow ing on two 1 
on th e  good c o tto n  la n d ; very low yields on the lam 

(C o u rtesy  o f  Dr* O . T . O sg o o d )

these are soil depth, drainage, texture, 
moisture relations, organic matter, 
slope, and the like. Every soil in its 
natural state represents a combination 
of these characteristics which form a 
field or plot of land. The productive 
capacity governs the amount of ferti
lizer a soil can efficiently use in a given 
use. The commonly called “poor soils” 
cannot always use as much fertilizer in 
a certain use as can the “good” or more 
productive soils. (See Figure I.)

This may appear to be a bit strange, 
but it is only a natural thing. A good 
example is found among the soils which 
are used for the production of corn in 
the South. Some deep, moist soils 
with favorable texture, structure, relief, 
etc., have the capacity to produce 130 
bushels of corn per acre and can there
fore use as much as 200 pounds of 
nitrogen when potash and phosphorus 
needs are satisfied. Other soils, when 
given the same treatment and on the 
same farm, will not produce more than 
50 bushels per acre. In other words, 
the second soil has a capacity to use 
about 100 to 120 pounds of nitrogen 
efficiently when used for corn produc
tion. It would be foolish to give both

soils the same fertilizer treatments 
when used for this crop. The same 
could be said for other crops that are 
planted on soils which differ widely in 
important characteristics. By recog
nizing the productive capacities of the 
soils, we are in position to get the most 
efficiency from the fertilizers used and 
increase the production of major crops 
on fewer acres.

Fertilizer Needed and Profit 
Depend on the Soils

The high yields which have been ob
tained on many acres have been en
couraging and are reflections of soils 
producing adapted crops which have 
been well fertilized. Good examples 
are high yields reported lately for crops 
like cotton and corn. The extent of 
the acreage producing the high yields 
is still somewhat limited, however, in 
the various states. This is apparent 
when one considers the average yields 
per acre on a state basis. In the State 
of Mississippi where many 100-bushel 
patches can be found, the average yield 
of corn was about 21 bushels per acre 
in 1951. The average yield for the 13 
Southern States was about 26 bushels
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per acre. There are many reasons for 
this, one being that many acfes better 
suited for other crops are utilized for 
corn production.

The data in Table I, collected under 
the leadership of Dr. O. T . Osgood, 
Professor of Agricultural Economics, 
State College, Mississippi, indicate the 
importance of putting the right crop on 
the right land.

Table I shows the advantages of 
growing corn on land well suited for 
this crop and the need for very heavy 
rates of fertilizers. In the area where 
these studies were conducted, a wet 
year, 1950, which was favorable for 
high yields of corn, was followed by 
a very dry year. It should also be 
pointed out that these studies were 
made on T . V. A. Test Demonstration 
Farms and complete fertilizers had been 
applied on these soils prior to the 
study. This probably accounts for the 
fact that nitrogen alone produced al
most as much as did the complete 
fertilizer. It should be remembered 
that both potash and phosphorus are 
usually recommended for high corn 
yields.

From the data presented it is clear

that the soils were highly important 
from the standpoint of yields per acre 
and the income obtained. On soils 
well suited for corn production, high 
yields were produced both years (wet 
and dry). The income made per acre 
above the cost of the fertilizer was 
over $100 for the heaviest rates of fer
tilizers. On these soils the most money 
was made where the most fertilizer 
was used.

In direct contrast were the results ob
tained from similar tests conducted on 
soils which were not well suited for 
corn production and termed “average 
cotton soils.” In this case the yields 
were considerably lower in 1951, the 
dry year, than in 1950, and the two- 
year average was also lower than for 
the better corn soils. Also, the lightest 
applications of fertilizer used on the 
poorer soils produced more income per 
acre above the cost of the fertilizer than 
the heavier rates. The data indicate the 
importance of the nature of the soil on 
which corn is planted from both the 
viewpoints of yield per acre and profit 
which may be realized.

The corn plant is sensitive to drought 
and shallow soils. Soils that are certain

T a b l e  I . — R e s u l t s  o f  c o r n  t e s t s  o n  f o u r  T e s t  D e m o n s t r a t i o n  F a r m s ,  t w o  
REPLICATIONS, UPPER COASTAL PLA IN  SO ILS, IN THREE COUNTIES, 1 9 5 0  AND 1 9 5 1  *

Kind of soils Fertilizer** Inches
spacing

Yie

1950

Id in bus! 
per acre

1951

lels

Av.

Average
value
above

fertilizer
cost

Best Moderate complete 18 94.8 69.0 81.9 $95.00
“Corn” Soils Heavy complete 15 105.6 73.9 89.7 97.42
(Deep, moist Very heavy complete 1 2 124.2 79.1 1 0 1 . 6 104.95

soils) Moderate N only 18 87.4 72.4 79.9 99.17
Very heavy N only 1 2 109.4 72.6 91.0 103.32

Average Moderate complete 18 70.2 23.7 46.9 45.65
“Cotton” Heavy complete 15 71.8 2 2 . 2 47.0 37.52

Soils Very heavy complete 1 2 74.3 22.4 48.3 31.24
(Somewhat high Moderate N only 18 64.8 19.6 42.2 45.45
and dry soils) Very heavy N only 1 2 68.4 18.7 43.5 37.27

* Prices used in 1950 were $1.25 per bushel for com, $2.50 per cwt. for 8-8-8, and $3.00 cwt. for 
ammonium nitrate. In 1951 they were $1.50 per bushel for corn, $3.00 cwt. for 12-8-8, and $3.50 cwt. 
for ammonium nitrate.

* * Amounts of complete fertilizer ranged from 9 8 #  to 204#  for N ; from 24#  to 64#  for P2O5 ; and 
from 24#  to 64#  for K»0.
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to produce good yields most every year 
are usually deep so that roots, air, and 
water can penetrate freely into them. 
They have a high capacity for storing 
and releasing available moisture, re
spond to fertilization, and occur on 
level to gently sloping topography. An 
adequate amount of good corn land 
is not found on all farms. A farmer 
is often compelled to plant corn on 
land that is only fair or poor for this 
crop. In these cases, the operator 
should realize the difficulty involved, 
apply fertilizer, and thin the corn ac
cordingly. Treating the land accord
ing to its productive capacity will de
crease the cost involved and make the 
crop more profitable. When yields and 
profit fall to certain levels, the land 
should be used for some other crop.

Crop rotation is a subject involved in 
all farm management work. The suit
ability of the soils on a farm for the 
production of the crops grown should

N S U L T S  ON K I T  COHN SO U * 

A T M NCHM AIW  NO I .

VALUE A tO V C  

CO ST O*

f e r t il iz e r

D O LLA R S  fTTTl R ESU LTS ON AVCRAOC COTTON SO ILS  

A T BENCHM ARK NO S.

P ig , 2 .  T h e  incom es prod uced  w ith cro p s lik e  
c o tto n  and co rn  d ep end on th e  soils  on w hich 
th ese  cro p s a rc  grow n. (C o u rtesy  o f  D r. O . T . 

O sg o o d )

be considered carefully before certain 
rotations are recommended. Figure 2 
shows by bar graphs how the incomes 
above the fertilizer cost can vary from 
well-fertilized crops of corn and cotton 
when produced on different kinds of 
land.

It can be seen from this figure that 
cotton on cotton land produced enough 
cotton to make about $89 per acre 
above the cost of the fertilizer used. 
On the good corn land, however, cot
ton treated in the same way produced 
less than one-half as much income per 
acre. It is interesting to compare the 
income produced by the corn on good 
corn land with the income produced by 
cotton on the same kind of land. The 
corn produced an income of about $110 
per acre above the fertilizer costs while 
the same land planted in cotton pro
duced only $40 per acre. This indicates 
that the suitability of the soils should 
be considered before a rotation involv
ing corn and cotton is recommended.

Sound and Usable Land 
Classification

In order to meet the needs and de
mands for agricultural products during 
the coming years, each acre of land 
should be utilized according to its suit
ability for crop production. Since it 
is apparent that different soils have 
different productive capacities for vari
ous crops, the first problem in a pro
gram involving increased production is 
the matter of land classification.

There are many systems of land 
classification in use today and each 
system depends on the objective of the 
person or agency using it. It would 
be difficult for one system of land classi
fication to serve all purposes and ob
jectives. In a program where high 
production is the major object, the 
suitability of the soils for the produc
tion of the various crops is a logical 
criterion on which to group the soils 
into land classes. We then have a gen
eral basis for obtaining information on 
the productive capacity of each signifi- 

( Turn to page 40)



Science and the Cnw Look at 
Pasture Fnrage as a Feedstuff*
2. Pasture Variations and Their Effects 

on the Feeding Program

W a r ,U t £ . W c C J t o u fk  a n d  O . £ . S J t

Animal Industry Department, Georgia Experiment Station, Experiment, Georgia

TH E most common summer pasture 
for dairy cattle in the Piedmont 

section of Georgia is either Bermuda 
or Dallis grass with white or ladino 
clover. For winter grazing a common 
pasture mixture consists of oats, rye 
grass, and crimson clover. Variations 
from these mixtures are used, and im
provements in them are being made; 
however, this discussion will be limited 
to the above-mentioned forage crops 
because of their wide general adapta
bility and usage.

As the soil and air temperatures rise 
in March, April, and May, and days 
become longer, white clover (or any of 
the cool-weather legumes) grows more 
rapidly, attaining growth rates of 20 
to 36 pounds or more of dry matter per 
acre per day. Since the forage is 80 to 
100 per cent clover during this period 
it is high in crude protein—20 to 28 
per cent.

A spring drought of variable dura
tion in this area usually starts in May 
and extends into June. This is usually 
a period of marked changes in the 
growth rate of forage and in the botan
ical composition of the sward. The 
cool-weather clover thins out appreci
ably, usually constituting around 20 
per cent of the forage; and the summer 
grasses, Bermuda and Dallis, start 
active growth. Lack of rainfall may

* No. 2 in a series of articles.

hold forage growth rate to around 10 to 
15 pounds or less of dry matter per acre 
per day. It should be noted that this 
is a wider range than the average data 
shown in Figure 1. It should be pointed 
out that clover forage cannot be safely 
accumulated to any great extent by de
ferred grazing for use during this 
spring drought period. When hot, dry 
weather prevails, the cool-season clovers 
wilt and most of the foliage is lost. Cer
tain caged pasture clipping data have 
shown losses of three-quarters of a 
ton dry matter per acre during this 
spring drought period when it was not 
grazed. Supplementary irrigation could 
maintain forage production and most of 
the stand of white clover during this 
period.

Forage growth usually is at a maxi
mum during late June and July due to 
adequate rains, high temperatures, and 
nitrogen becoming available from the 
spring clover-fixed nitrogen. Rate of 
forage growth may reach 40 to 65 
pounds of dry matter per acre per day 
during this period. The pasturage may 
be watery at times due to excess rain
fall, and livestock performance has fre
quently declined apparently as a result 
of the higher water content of the pas
ture forage. From 20 to 50 per cent of 
the forage may be clover, the actual 
proportion depending upon weather 
conditions and on fertilizer practices.

Rainfall decreases after July, some-

19
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times still being adequate in August, 
but usually being very deficient in Sep
tember. Insufficient rainfall in late 
summer results in a marked decline in 
forage production. If rains occur at 
this time (usually resulting from Gulf 
of Mexico hurricanes) some regrowth 
of pastures takes place. There is also 
a marked reduction in the percentage 
of crude protein in the forage at this 
season, resulting from decreased clover 
in the pasture stand. Experiments 
have shown that the nitrogen accumu
lated in the soil by the spring clover 
growth is largely depleted by Sep
tember.

Nitrogen topdressings to the summer 
grass in August can help maintain the 
protein content of the grass and to some 
extent can hold up forage growth rate. 
Supplementary irrigation at this season 
of the year is usually necessary if assur
ance of forage growth is desired. Tem
porary pastures such as T ift sudan grass 
or Starr millet are also helpful to fur
nish good grazing and thus hold up 
milk production in late summer.

Frost in early November usually stops 
growth of Bermuda grass, although 
Dallis grass withstands some frost and 
may maintain non-milking animals into 
December. In order that green grazing

may be available for milking cows at 
the end of the summer pasture season, 
some land should be prepared in 
August and early September for seed
ing in mid-September to oats or other 
cereal along with rye grass and crimson 
clover. If satisfactory rains occur or 
supplementary irrigation is practiced, 
grazing can be had between October 15 
and November 15. Forage growth 
may be at a rate of 10 to 20 pounds of 
dry matter per acre daily during part 
of October and November due to ade
quate temperatures, but is usually 
below 10 pounds per acre daily during 
much of December, January, and Feb
ruary because of prevailing cool or cold 
weather and low light intensity. The 
advent of warm weather and longer 
days in spring causes a very rapid 
growth of forage. Some supplementary 
barn feeding is necessary during the 
winter months because the forage 
growth rate is usually not sufficient to 
supply the feed necessary, unless several 
acres of pasture are supplied per cow.

The short, often cloudy days with 
low light intensity and the prevailing 
cool temperatures during the winter 
months greatly retard the rate of photo
synthesis of pasture plants. Nitrogen, 
if in available form, continues to be

Crude Protean in forage (%)

i i l x  dryAverage dailv 
matter produced . 
per acre, (lb) '  I matter needed 

by cow per day

Usual daily dry matter intake
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taken up by the plants at lower tem
peratures than is necessary for appreci
able photosynthesis. This results in a 
high-nitrogen, low-carbohydrate forage 
for a period of at least four months in 
winter, as shown in Figure 2. Pre
liminary investigations at the Georgia 
Experiment Station have shown that 
roughly 40 per cent of the nitrogen in 
some winter forage is water soluble and 
apparently is mostly in amino acid 
form. 'Vinter forage is thus a high- 
protein, low-energy feed. With the ad
vent of warm weather and longer days 
in' spring, however, rapid photosyn
thesis results in the formation of so 
much carbohydrate material that the 
protein content of the forage rapidly 
decreases. If this winter pasturage in 
spring becomes too low in protein and 
too high in fiber for high milk persist
ency, the cows should be changed to a 
white or ladino clover permanent pas
ture which should be ready for grazing 
at this time.

The Effects of Pasture Variation on 
Feeding Practices

The preceding sections of this article 
have described in some detail the 
agronomic changes that occur in typical

Georgia pastures. While these changes 
provide an interesting phenomenon for 
the research worker, they are a constant 
source of trouble for the dairyman. 
Our illustrations in Figures 1 and 2 are 
in terms of a 1,000-pound cow produc
ing 30 pounds of 4 per cent milk per 
day and this is the basis for considering 
the effects of pasture variation on feed
ing practices.

Morrison states the requirement for 
such a dairy animal is 2.12 pounds 
digestible protein and 17.6 pounds total 
digestible nutrients per day. During 
the winter months the energy require
ment is undoubtedly higher, but no 
feeding standard in use at present takes 
this need into consideration. The im
portant fact to be considered is that, 
within limits, the cow’s daily require
ment remains constant throughout the 
season. The problem becomes one of 
supplying the cow’s need regardless of 
pasture variations Two primary fac
tors govern the amount and type of 
supplementary feed that the cows must 
receive if near maximum production is 
to be maintained.

1. The nutrient deficiency of the 
pasture forage—protein during the dry 

( Turn to page 37)

Forage crude protein (%)

Probable daily d.m. intake

Forage dry matter 
req. by cow daily

Forage dry matter 
prod, per acre daily (lb)



4-H Boys & Girls Demonstrate 

Soil & Water Conservation

3 - J r a n h  ^ b o g g e t t

North Carolina Agricultural Experiment Station, Raleigh, North Carolina

IT  has been said “the future is in the 
hands of our youth.” One observ

ing the 4-H boys and girls giving soil 
and water conservation demonstrations 
would believe the future of agriculture 
is bright.

Last year 4-H boys and girls of North 
Carolina were offered a State contest 
in soil and water conservation demon
strations for the first time. Contestants 
from 18 counties competed for the State 
prize, a pen and pencil set furnished 
by Firestone Tire and Rubber Co. 
The originality and enthusiasm shown 
in the demonstrations were very inspira
tional. These boys and girls not only 
learned to recognize the basic problems 
of soil and water conservation, but gave 
thought to the practical solution of these 
problems. They now are prepared to 
be better farmers and are helping to 
influence adults to farm better. The 
demonstrations have been used very 
effectively at farm meetings and never 
fail to get and hold the attention of 
farmers.

Joyner Brooks of Wake County won 
first place, individual, with a demon
stration on the correct method of taking 
soil samples for analysis. He used a 
special box 24" x 12" x 12" constructed 
so that the end could be removed. The 
box was filled with soil from a field he 
is using for crops projects. Subsoil 
was in the botton and topsoil in the 
upper portion of the box. When the 
end of the box was removed, the 
entire soil profile was exposed. Joyner 
pointed out and explained the differ
ence of these two soil layers and then

proceeded to take a soil sample. A 
detailed explanation and illustration 
were given even to packaging, marking, 
addressing, and mailing.

Joyner then used a blackboard to 
illustrate how to fill in the information 
and cropping history sheet which must 
be mailed with the soil samples to the 
laboratory. He emphasized with his 
own experience the importance of using 
soil analysis as a guide for fertilizing 
crops. He had used this field for corn 
two years ago in a corn-growing contest 
and fertilized with 300 lbs. per acre of 
6-8-6 (at planting). His yield was 
good but did not win. He plans to 
enter the corn contest again and will 
fertilize with 300 lbs. per acre of 5-10-10 
because of the soil test laboratory re
commendations. His soil was low in 
potash. He expects to make a better 
yield.

Clarence Chappel and Bobby Smith 
of Perquimans County won first place 
in the team demonstration contest. 
The title of their demonstration was 
“The Effectivenes of Cover in Prevent
ing Both Wind and Water Erosion and 
Conserving Water.” The equipment 
was two shallow boxes (one filled with 
bare soil and the other with pasture 
sod), 2 jars (1 qt.) of water, sprinkler 
can, and an electric fan.

The fan was turned first on the bare 
soil and then on the sod. Soil was 
blown from the bare soil but that under 
the sod was not affected. The boys 
discussed the erosion damage by wind

( Turn to page 36)
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Thost four words are good advice for everyone. As the
9 last half of the slogan—“Adopt right attitudes toward

farm safety; think safety, act safely”—they are being 
widely publicized in preparations for the observance of 

the ninth annual National Farm Safety Week, July 20-26.
This observance, proclaimed by President Truman, is being sponsored by the 

National Safety Council, the U. S. Department of Agriculture, et al. The Council 
points out that most farm accidents involve attitudes and lists seven types of 
individuals who exemplify the wrong attitudes toward safety:

HURRY HARRY, who never takes time to take care. Harry doesn’t realize
that haste makes waste and that short cuts or failure to stop long enough to 
correct a hazard may result in a loss of time, money, and health.

GAMBLER JOE, who gambles with his life and happiness. He depends 
on luck and takes such needless chances.

JOHN SCOFFLAW , who doesn’t take safety seriously. He knows the safety 
I rules, but thinks they are meant for the other fellow.

SLOPPY SAM, who puts off until tomorrow the elimination of hazards he 
! finds today. He never has a place for anything and everything is out of place.

HAP HAZARD, who tries to crowd everything into one day. He never 
plans ahead. Consequently, he always has to hurry to get done.
> ARSONIC AL, who smokes around the barn, throws away matches and 
cigarettes before they are out, smokes in bed, and never bothers to properly 
label flammable liquids and poisons.

ROAD HOG CHARLIE, who, like his city pal, thinks the whole road be
longs to him. He pounds his horn, yells at other drivers, and is generally 
obnoxious in his attitude toward highway safety.

Figures often are tiresome; but they can be startling. When it is considered 
that about 15,000 farm residents die and about 1,300,000 are injured in rural 
accidents each year, the purpose behind a farm safety week is clear. Some 
forty years ago, industry launched a safety program that has saved hundreds of 
thousands of lives. While farming does not lend itself to many of the safety 
devices employed by industry, more things can be done, among which probably 
the greatest is instilling a constant awareness of the dangers lurking in everyday 
farm life. The farm home probably is safest and offers the most security, and 
yet 4,000 farm residents are killed within the home annually from falls, burns, 
poisoning, etc. Another 4,000 die in outside work accidents, and motor vehicle 
accidents take about 6,000.

Much of the progress in educational work involving greater farm safety 
measures is due to the tactful suggestions of the agricultural extension forces. 
They recognize the urgency of State, county, and local activity to alert farm 
people to safeguard themselves against the hazards that remain unrecognized 
or disregarded—an essential and much appreciated service.
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□ 1 i r  I"*n i/ p r Cotton rust is potash starvation. This was revealed in experi 
mental work for the control of “black rust” in Alabama Picture ^ur*nf> ear ŷ 90s and was verified by several growers 
who were experimenting with the use of kainit as a fertilizer. 

The symptoms of the “disease” were-described somewhat more technically then, 
but parallel what is to be found in our current literature.

The first symptom of potash starvation on cotton is a yellowish-white mottling 
in the leaf. The leaf color changes to light yellowish green, and yellow spots 
appear between the veins. Centers of these spots die and brown specks occur 
at the tip, around the margin, and between the veins. The tip and margin of 
the leaf break down first and curl downward. As the break-down progresses, 
the whole leaf finally becomes reddish brown in color, dries, and is shed pre
maturely. This premature shedding of leaves prevents the proper development 
of bolls, which are dwarfed and immature. Many of the bolls fail to open
and the fiber is of poor quality. In our cover illustration, a normal boll and
leaf appear at the left; the potash-starved at the right.

Progress in the culture of cotton over countless generations led to its becoming 
the greatest of all fibre crops. First mention of it was found in Hindoo religious 
writing more than 4,000 years ago and it was described as trees bearing bunches 
of wool. Introduced in America soon after the first settlements were made,
it spread over the South, where it still is the principal cash crop. In the year
1790 the United States produced around 5,000 bales; in 1951, more than
15,000,000.

Not too long ago, cotton was considered about the only cash crop grown 
over much of the South. Agriculturists felt that this was not an economically 
healthy situation and advised diversification. This has resulted in other crops 
and livestock assuming a much more prominent position in Southern agriculture 
than in the past, but the value of cotton cannot be overlooked. Proper fertiliza
tion and good soil management to obtain the yields and quality which make 
this country by far the most important cotton-producing nation in the world 
are fundamental to a profitable Southern agriculture. Methods, including the 
observance of deficiency symptoms, for achieving these ends should be used 
by all growers.

Cotton rust is now controlled with adequate potash in the fertilizer at plant
ing time or with a sidedressing with muriate of potash at chopping-out time.

I
• i l l l/ p r  A n n i v p r c a r v  Twenty-five years of writing under a pseudo- j u v c i  * m ill. * u i uai. j  nym and on restricted subject matter would

not be an easy task to consider. Yet, when 
twenty-five years ago we approached E. R. McIntyre, then editor of the Wisconsin 
Farmer, to undertake the Jeff McDermid articles for this magazine, he cheerfully 
agreed to give them a try. He already was known for his down-to-earth thinking 
and easy expression of such thinking. There, therefore, was little difficulty 
in his attaining among our readers a following which has grown with the years 
until “Jeff” has become a personality involving considerable correspondence.

Mr. McIntyre now is an Information Specialist with the U. S. Department 
of Agriculture. In this issue he reviews his twenty-five years of writing for 
us in a vein characteristic of his humble philosophy. We are congratulating 
him, and ourselves, for his 550,000 words and are hoping that we shall have 
another such total from the same “Jeff” to present to our readers in the years 
to come.
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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

H a y 1 
Dollars

Cottonseed
Dollars Truck

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

Av. Aug. 1909- 
July 1 9 1 4 ... 12 .4 10 .0 6 9 .7 8 7 .8 6 4 .2 8 8 .4 11.87 22 .5 5

1926................... 12 .5 17 .9 131.4 117.4 7 4 .5 121.7 13.24 22 .04
1927................... 20 .2 20 .7 101.9 109.0 8 5 .0 119.0 10 .29 34 .83
1928................... 18 .0 2 0 .0 5 3 .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 .0 4
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10 .5 3 8 .0 5 4 .2 3 1 .9 38 .2 6 .2 0 10.33
1933................... 10 .2 13 .0 8 2 .4 6 9 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934................... 12 .4 2 1 .3 4 4 .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 .6 2 30 .54
1936................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11.20 33 .36
1937................... 8 .4 2 0 .4 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 4 8 .6 56 .2 6 .7 8 21 .7 9
1939.................... 9 .1 15 .4 6 9 .7 7 3 .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 2 6 .4 8 0 .8 9 2 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 9 1 .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 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 4 5 .9 128.0 214 .0 124 .0 188.0 16.50 43 .40
1950................... 40 .1 5 1 .6 9 1 .6 173.0 153.0 2 00 .0 16.70 86 .50
1951 

June............... 42 .02 4 9 .0 108.0 210 .0 162.0 2 08 .0 16.85 95 .60
Ju ly ................ 39 .11 49 .5 118.0 219 .0 163.0 2 05 .0 15.45 78 .00
August.......... 34 .60 47 .7 117.0 273 .0 165.0 205 .0 15.65 69 .10
September. . . 33 .73 52 .4 123.0 287.0 165.0 2 07 .0 16.55 66 .10

1. October......... . 36.21 57 .7 139.0 271 .0 164.0 2 10 .0 17.15 69 .90
November.. . . 41 .00 5 0 .0 174.0 2 80 .0 162.0 219 .0 18.35 72 .70
D ecem ber... 40 .34 5 1 .0 193.0 3 05 .0 169.0 222 .0 19.65 71 .50

1952 
January . . . . .  38 .7 0 4 6 .2 207 .0 3 47 .0 168.0 220 .0 2 0 .75 70 .1 0
February . . . 3 7 .2 5 3 3 .8 205 .0 3 57 .0 166.0 218 .0 20 .6 5 67 .10
M arch........... 36 .72 2 3 .5 216 .0 383 .0 165.0 2 20 .0 20 .35 61 .5 0  '
April.............. 37 .30 15 .0 231 .0 416 .0 168.0 218 .0 20 .0 5 60 .80

■> M ay............... 36 .0 8 4 3 .5 264 .0 433 .0 170.0 213 .0 18.65 60 .80

1926.................... 101
Index

179
Numbers

189

(Aug. 1909—July 
134 116

1914 =  
138

100)
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................... 323 516 131 197 238 226 141 384 185
1951 

Ju n e............... 339 490 155 239 252 235 142 424 189
Ju ly ................ 315 495 169 249 254 232 130 346 204
August.......... 279 477 168 311 257 232 132 306 181
September. . . 272 524 176 327 257 234 139 293 161
October......... . 292 577 188 309 255 238 144 310 171
N ovem ber.. 331 500 250 319 252 248 155 322 249
Decem ber. . 325 510 277 347 263 251 166 317 331

1952 
Jan u ary .. . . 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
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Wholesale Prices of Ammoniates
Fish scrap. Tankage

dried 11%
11-12% ammonia.

Nitrate Sulphate
ammonia. 15% bone

Cottonseed 15%  bone phosphate.of soda of ammonia meal phosphate. f.o.b. Chi
bulk per bulk per & E . Mills f.o.b. factory cago, bulk.
unit N unit N per unit N bulk per unit N per unit N

1910-14 ................. . . .  $2 .68 $2 .85 $3 .50 $3.53 $3.371926......................... 3 .0 6 2.41 4 .4 0 4 .9 5 4 .3 61927......................... 3 .01 2 .2 6 5 .0 7 6 .8 7 4 .3 21928.......................... 2 .6 7 2 .3 0 7 .0 6 6 .6 3 4 .921929........................ 2 .5 7 2 .0 4 6 .64 5 .0 0 4.611930........................ 2 .4 7 1.81 4 .7 8 4 .9 6 3 .7 91931.......................... 2 .3 4 1 .46 3 .1 0 3 .9 5 2 .111932.......................... 1 .87 1.04 2 .1 8 2 .1 8 1.21
1933.......................... 1.52 1.12 2 .9 5 2 .8 6 2 .0 61934.......................... 1 .52 1.20 4 .4 6 3 .1 5 2 .6 71935.......................... 1 .47 1.15 4 .6 9 3 .1 0 3 .0 6
1936.......................... 1.53 1.23 4 .1 7 3 .4 2 3 .5 8
1937.......................... 1 .63 1.32 4.91 4 .6 6 4 .0 4
1938.......................... 1 .69 1.38 3 .6 9 3 .7 6 3 .1 5
1939.......................... 1 .69 1.35 4 .02 4 .41 3 .87
1940.......................... 1.69 1 .36 4 .6 4 4 .3 6 3 .3 3
1041.......................... 1 .69 1.41 5 .5 0 5 .32 3 .7 6
1942......................... 1 .74 1.41 6.11 5 .77 5 .0 4
1943.......................... 1 .75 1.42 6 .3 0 5 .7 7 4 .86
1944.......................... 1 .75 1.42 7 .6 8 5 .77 4 .8 6
1945......................... 1 .75 1.42 7.81 5 .77 4 .8 6
1946.......................... 1 .97 1.44 11.04 7 .3 8 6 .6 0
1947.......................... 2 .6 0 1.60 12.72 10.66 12.63
1948.......................... 2 .0 3 12.94 10.59 10.84
1949.......................... 2 .2 9 10.11 13.18 10.73
1950.......................... 3 .0 0 1.95 11.01 11.70 10.21
1951

Ju n e ..................... 3 .1 3 1 .88 13.53 9 .9 8 8 .87
Ju ly ...................... 3 .1 3 2 .03 12.37 10.06 8 .6 8
August................. 3 .1 3 2 .07 11.94 10.41 8 .66
Septem ber.......... 3 .1 3 2 .07 11.50 10.78 9 .2 6
October............... 3 .1 3 2 .07 12.85 11.28 10.56
November.......... 3 .3 4 2 .07 13.93 11.28 10.39
December........... 3 .3 4 2 .07 14.27 11.28 10.08

1952
Jan u ary ............... 3 .3 4 2 .07 14.27 11.28 10.39
February............ 2 .0 7 14.27 11.28 11.61
M arch.................. 3 .3 4 2 .07 14.26 11.28 9.71
April..................... 3 .3 4 2 .0 7 14.26 11.28 8 .8 0
M ay ..................... 3 .3 4 2 .0 7 14.25 11.28 7 .7 5

Index Numbers (1910*14 =  100)
1926........................... 113 84 126 140 129
1927........................... 112 79 145 166 128
1928........................... 100 81 202 188 146
1929.......................... 96 72 161 142 137
1930.......................... 62 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 49 167 151 112
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

283 263Ju n e ..................... 117 66 387
Ju ly ...................... 117 71 353 285 258
August................ 117 73 341 295 257
Septem ber.......... 117 73 329 305 275
October............... 117 73 365 320 813
November.......... 125 73 398 320 308
December........... 125 73 408 320 299

1952 
January .............. 122 73 408 320 308
February............ 125 73 408 320 344
M arch.................. 125 73 407 320 288
April.................... 125 73 407 320 261
M ay ..................... 125 73 407 320 230

High grade 
ground 
olood, 

16-17&  . 
ammonia, 
Chicago, 

bulk, 
per unit N

53.62
4 .90
6 .70  
6.00 
6.72 
4 .58
2 .46
1.36
2.46 
3 .27
3.65
4.26  
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

8.60
8.66 
8.66
9.26  

10.32 
10.25 
10.02

12.16
11.08
9.04
8.05
7 .36

139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265 
297 
280 
302
266

241
243
246
263
293
291
285

345
816
257
229
209
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Wholesale Prices of Phosphates and Potash * *
Tennessee
phosphate

Super Florida rock.
phosphate, land pebble, 75%  f.o.b.

Balti 68%  f.o.b. mines,
more, mines, bulk, bulk,

per unit per ton per ton
1910-14 ........... S3.61 S4.88
1926................... .598 3 .2 0 5 .5 7
1927................... .525 3 .0 9 5 .5 0
1928................... .580 3 .1 2 5 .5 0
1929................... .609 3 .1 8 5 .5 0
1930................... .542 3 .1 8 5 .5 0
1931................... .485 3 .1 8 5 .6 0
1932................... .458 3 .1 8 5 .6 0
1933................... .434 3.11 5 .5 0
1934................... .487 3 .1 4 5 .67
1935................... .492 3 .3 0 5 .6 9
1936................... .476 1.85 5 .5 0
1937................... .510 1.85 5 .5 0
1938................... .492 1.85 5 .5 0
1939................... .478 1 .90 5 .5 0
1940................... .516 1.90 5 .5 0
1941.................... .547 1.94 5 .64
1942.................... .600 2 .13 6 .2 9
1943................... .631 2.00 5 .9 3
1944................... .645 2.10 6.10
1945.................... .650 2.20 6 .23
1946................... .671 2.41 6 .5 0
1947................... .746 3 .0 5 6 .6 0
1948.................... .764 4 .2 7 6 .6 0
1949.................... .770 3 .8 8 6.22
1950.................... .763 3 .8 3 5 .47
1951

Ju n e............... .810 3 .9 8 5 .47
Ju ly ................ .810 3 .9 8 5 .47
August.......... .810 3 .9 8 5 .47
Septem ber.. .810 3 .9 8 5 .47
October......... .820 3 .9 8 5 .47
November. . .820 3 .9 8 5 .4 7
December.. . .820 3 .9 8 5 .4 7

1952
January .820 3 .9 8 5 .47
F ebru ary .. . .820 3 .9 8 5 .47
M arch........... .832 3 .9 8 5 .4 7
April.............. .840 3 .9 8 5 .4 7
M ay.............. .860 * 3 .9 8

Index
6 .47

Numbers
1926................... 112 88 114
1927................... 100 86 113
1928................... 108 86 113
1929................... 114 88 113
1930................... 101 88 113
1931................... 90 88 113
1932................... 85 88 113
1933................... 81 86 113
1934................... 91 87 110
1935................... 92 91 117
1936................... 89 51 113
1937................... 95 51 113
1938................... 92 51 113
1939................... 89 53 113
1940................... 96 53 113
1941................... 102 54 110
1942................... 112 59 129
1943................... 117 55 121
1944................... 120 58 125
1945................. 61 128
1946................... 125 67 133
1947................... 139 84 135
1948................. 143 118 135
1949................. 144 108 128
1950................. 142 106 112
1951

Ju n e............ 151 110 112
Ju ly ............. 151 110 112
A ugust.. . . 151 110 112
September. . 151 110 112
O ctober.. . . 153 110 112
N ovem ber.. 153 110 112
December.. 153 110 112

1952
January. . . 153 n o 112
February. . 153 110 112
M arch......... 155 110 112
April............ 110 112
M ay............ 160 110 112

M uriate Sulphate Sulphate Manure
of potash of potash of potash salts 

bulk, in bags, magnesia, bulk,
per unit, per unit, per ton, per unit,
c.i.f. At- c.i.f. At- c.i.f. At- c.i.f. At

lantic and lantic and lantic and lantic and 
Gulf ports* Gulf ports* Gulf ports* Gulf ports*

SO.714 SO.953 S24 .18  *  SO.657
.596 .854 2 3 .5 8  .537
.646 .924 25 .55  .586
.669 .957 2 6 .4 6  .607
.672 . 962 26 .59  . 610
.681 .973 26 .9 2  .618
.681 .973 26 .9 2  .618
.681 .963 26 .90  .618
.662 .864 25 .1 0  .601
.486 .751 22 .49  .483
.415 .684 21 .44  .444
.464 .708 22 .9 4  .505
.508 .757 24 .7 0  .556
.523 .774 15 .17 .572
.521 .751 24 .5 2  .570
.517 .730 24 .7 5  .573
.522 .780 25 .5 5  .367
.522 .810 25 .74  .205
.522 .786 25 .3 5  .195
.522 .777 25 .35  .195
.522 .777 25 .3 5  .195
.508 .769 24 .7 0  .190
.432 . 706 18.93 .195
.397 .681 14 .14 .195
.397 .703 14 .14 .195
.371 .716 14.33 .195

.355 .708 13.44 .176

.389 .768 14.72 .193

.389 .768 14.72 <193

.386 .768 14.72 .193

.386 .768 14.72 .193

.386 .768 14.72 .193

.420 .827 16 .00  .210

.420 .827 16.00 .210

.420 .827 16 .00  .210

.420 .827 16 .00  .210

.420 .827 16 .00 .210

.420 .827 16 .00  .210

(1910-14 =  100)
83 90 98 82
90 97 106 89
94 100 109 92
94 101 110 93
95 102 111 94
95 102 111 94

.  95 101 111 94
93 91 104 91
68 79 93 74
58 72 89 68
65 74 95 77
71 79 102 85
73 81 104 87
73 79 101 87
72 77 102 87
73 82 106 87
73 85 106 84
73 82 105 83
73 82 105 83
73 82 105 83
71 81 102 82
70 74 78 83
67 72 58 83
67 74 58 83
68 75 59 83

65 74 56 80
70 81 61 82
70 81 61 82
70 81 61 82
70 81 61 82
70 81 61 82
75 87 66 85

75 87 66 85
75 87 66 85
75 87 66 85
75 87 66 85
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 

for com- prices
Farm  modities of all com- Fertilizer Chemical Organic Superphoe- 

prices* bought* moditiesf m aterial! ammoniates ammonia tea phate Potash**
192 6 ...........: .  146 150 146 119 94 135 112 86
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
1932   65 102 95 71 46 48 85 99
193 3   70 104 96 70 45 71 81 95
1934.  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
1939   95 121 112 79 51 119 89 77
1 9 4 0 ... *  100 122 115 80 52 114 96 77
194 1   123 130 127 86 56 130 102 77 i
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
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
195 0   256 246 236 132 89 314 142 72
1951

June  301 272 265 134 91 311 151 69
July   294 271 261 135 93 297 151 74/
August.... 292 271 258 135 94 294 151 74
September. 291 271 258 135 94 300 151 73 .'
O ctober... 296 272 259" 140 94 335 153 73 ;
November. 301 274 259 143 98 343 153 73
December.. 305 273 258 .144 98 342 153 78

1952
January... 300 275 258 144 98 347 153
February.. 289 278 255 146 98 365 153 78
March  288 277 251 144 98 336 155 78
April  290 277 251 142 98 322 157 78
May  293 277 252 142 98 306 160 78

• U. S. D. A. figures, revised Jan u ary  1950. Beginning Jan u ary  1946 farm  prices 
and Index numbers of specific farm  products revised from a calendar year to > 
crop-year basis. T ruck crops Index adjusted to the 1924 level of the all-commodity 
index.

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

made by the D epartm ent of A gricultural Econom ics and Farm  Management. 
Cornell U niversity, Ith aca , New York. These indexes are complete since 1891 . 
The series w as revised and rew eighted as of March 1940 and November 1942. 1

1 B e g in n in g  J n ly  1040. baled  liny p rlcea  red u ced  by $4.75 a  to n  to  be com pnrable  
to  loose  hny p rice s  p rev io u sly  quoted.

* A ll p o ta sh  s a l ts  now  quoted F .O .B . m ines on ly i m an u re  s a lts  sin ce  Ju n e  1011, 
o th e r  c a r r ie r s  s in ce  J u n e  1047. x ,  . .  ..

**  T h e  w eig h ted  a v e r a g e  o f p rlcea  a c tu a lly  p aid  fo r  p o tash  la lo w er th an  is e  
an n u al a v e ra g e  b ecau se  sin ce  1026 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 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 KaO thn# 
m o re  n e a rly  a p p ro x im a te s  th e  a n n u al a v e ra g e  th a n  do p rlcea  baaed on arith m etical  
a v e ra g e s  o f  m o n th ly  q u o ta tio n s.



This section  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  
all 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 x p erim en t S ta tio n s , 
and C anada, re la tin g  to  F e r tilis e rs , S o ils , C rop s, and  E conom ics* A file  o f  th is  d ep artm en t o f  
B ET T E R  C R O P S W IT H  P LA N T FO O D  w ould p rov id e a co m p le te  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*

Fertilizers

"Fourteenth Annual Report of the Arizona 
Fertilizer Control Office, Fertilizers and Agri
cultural Minerals, Year Ending December 31, 
1951," Agr. Exp. Sta., Univ. of Ariz., Tucson, 
Ariz., Spec. Bui., Feb. 1952.

"Nitrogen for Illinois Corn," Agr. Exp. Sta., 
Univ. of III., Urbana, III., AG 1481, Feb. 5,
1951, L. B. Miller.

"Anhydrous Ammonia and Its Use in Illi
nois," Agr. Exp. Sta., Univ. of III., Urbana,
111., AG 1484, Feb. 1951, A. L. Lang. 

"Meeting the Nitrogen Problems on Illinois
Soils," Agr. Exp. Sta., Univ. of 111., Urbana,
111., AG 1489, Apr. 1951.
; "Comparative Effects of Soils, Fertilizers and 
Systems of Soil Treatment on Crop Yields," 
Agr. Exp. Sta., Univ. of III., Urbana, III., AG 
1512, Aug. 1951, F. C. Bauer and J. H . Griffin.

"Commercial Fertilizers, 1951— Official In
spections 221," Agr. Exp. Sta., Univ. of Me., 
Orono, Me., Oct. 1951, E. R. Tobey.

"Fertilizer and Production Practices for Corn 
in the Hill Sections of Mississippi," Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bui. 486, Dec. 1951, H . V. Jordan. 
r "Inspection of Commercial Fertilizers Made 
for the State Department of Agriculture," Agr. 
Exp. Sta., Univ. of N. H ., Durham, N. H ., Bui. 
391, Sept. 1951, H . A. Davis, M. A. Bruce, 
and E. E. Eastman.

"Twenty-second Annual Report of the New 
Mexico Feed and Fertilizer Control Office Year 
Ending December 31, 1951— Commercial Fer
tilizers," N. Mex. Feed and Fert. Control 
Office, State College, N. Mex., R. W. Ludwici\ 
and L. T . Elliott.

"Ohio Fertilizer Recommendations for
1952," Ext. Serv., Ohio State Univ., Columbus, 
Ohio, Ext. Bui. 329, Feb. 1952, E. Jones and 
G. W. Volk•

"Inspection and Analysis of Commercial 
Fertilizers," Agr. Exp. Sta., Clemson College, 
Clemson, S. C., Bui. 397, Nov. 1951, B. D. 
Cloaninger.

" Corn Fertility Studies at the Blachland Sta
tion, 1949-51," Agr. Exp. Sta., Tex. A & M 
College, College Station, Tex., P. R. 1418, 
Nov. 28, 1951, J. W. Collier.

"Anhydrous Ammonia as a Nitrogenous

Fertilizer for Rice in Texas," Agr. Exp. Sta., 
Tex. A & M College, College Station, Tex., 
P. R. 1424, Dec. 2 2 ,1 9 5 1 , R. H . Wyche, R. L. 
Cheaney, and J. B. Moncrief.

"Little Leaf or Zinc Deficiency of Concord 
Grapes," Irrigation Exp. Sta., Prosser, Wash., 
Sta. Cir. No. 136, Mar. 1951, W. J. Clore.

Soils
"The Salinity Problem— Safford Experiment 

Farm Field Experiments," Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., Tech. Bui. No. 
124, Feb. 1952, W. T . McGeorge, E. L. Brea- 
zeale, and A. M. Bliss.

"The Salinity Problem— Safford Experiment 
Farm Laboratory Studies," Univ. of Ariz., Tuc
son, Ariz., Tech. Bui. No. 125, Feb. 1952, W. 
T . McGeorge.

"Lime and Other Soil Amendments," Can. 
Dept, of Agr., Ottawa, Ont., Can., Pub. 869, 
Mar. 1952.

"Reclaiming Illinois Strip Coal Lands by 
Forest Planting," Agr. Exp. Sta., Univ. of III., 
Urbana, 111., Bui. 547, Nov. 1951, G. A. Lim- 
strom and G. H. Deitschman.

"Policy of the University of Illinois Soil 
Testing Laboratory for Training Technicians 
and Testing Check Samples for County and 
Commercial Soil Testing Laboratories," Soil 
Testing Lab., Univ. of III., Urbana, 111., AG 
1510, Sept. 1951.

"Is Conservation Education Worth While?" 
Ext. Serv., Univ. of 111., Urbana, III., AG 1515, 
Oct. 1951, W. D. Masters.

"Limestone Requirements of Illinois Coun
ties— 1950," Soil Testing Lab., Univ. of 111., 
Urbjana, 111., AG 1525, Dec. 26, 1951, A. U. 
Thor and W. J. Armon.

"Fertility Levels of Missouri Soils," Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Bui. 
552, May 1951, E. R. Graham and V. L. Shel
don.

"A Method for Rating Land," Agr. Exp. 
Sta., N. Mex. A & M College, State College, 
N. Mex., Bui. 364, Sept. 1951, W. M. LeVee 
and H . E. Dregne.

"Soils of Jerauld County South Dakota," 
Agr. Exp. Sta., S. D. State College, Brookings, 
S. D., Bui. 411, June 1951, A. J. Klingelhoets, 
V. W. Moxon, G. B. Lee, and G. J. Buntley. 

"Use and Management of Unproductive

33
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'Ex-Orchard' Soils,” Agr. Exp. Sta., State Col
lege o f Wash., Pullman, Wash., Sta. Cir. No. 
175, Dec. 1951, N. R. Benson and H. M. 
Reisenauer.

"Report of the Chief o f The Soil Conserva
tion Service, 1951," USDA, Wash., D. C.

"Soil Survey—Yancey County, North Caro
lina,” Agr. Res. Admin., USDA, Wash., D. C., 
Series 1939, No. 15, fan. 1952.

Crops

"Gardening in Alaska,” Ext. Serv., Univ. of 
Alaska, College, Alaska, Ext. Bui. No. 451, 
Apr. 1951, 1. W. Abbott.

"Growing Warm Season Vegetables in 
Alaska,” Ext. Serv., Univ. of Alaska, College, 
Alaska, Ext. Bui. No. 452, May 1951, B. M. 
Bensin.

"Annual Report of the Arizona Agricultural 
Experiment Station for the 62nd Year Ending 
June 30,1951,” Agr. Exp. Sta., Univ. o f Ariz., 
Tucson, Ariz.

"Lawns for Arizona," Ext. Serv., Univ. of 
Ariz., Tucson, Ariz., Cir. 135, July 1951, S. 
Fazio and H. F. Tate.

"Sweet Corn!’ Ext. Serv., Univ. of Ark-, 
Fayetteville, Ark-, Leaf. No. 163, Jan. 1952, 
E. J. Allen.

"Rose Clover—A New Winter Legume," 
Agr. Exp. Sta., Univ. o f Calif., Berkeley, Calif., 
Cir. 407, R. M. Love and D. C. Sumner.

"Annual Report o f the Director Experimen
tal Farms Service, 1950-1951," Dept, of Agri., 
Ottawa, Ont., Can.

"Spring and Winter Wheat for Eastern Can
ada,” Dept, o f Agr., Ottawa, Ont., Can., Pub. 
871, Feb. 1952, J. G. C. Fraser and A. G. O. 
Whiteside.

"Thirtieth Annual Report o f the Canadian 
Plant Disease Survey 1950," Dept, o f Agr., 
Science Serv., Div. o f Botany and Plant Path., 
Ottawa, Ont., Can., Mar. 20, 1952, I. L. Con
ners and D. B. O. Savile.

"Raspberry Growing in Manitoba," Mani
toba Dept, of Agr. and Immigration, Winni
peg, Manitoba, Can., Pub. No. 240, Mar. 1951,
E. T. Andersen.

"Onion Production in Colorado," Agr. Exp. 
Sta., Colo. A & M College, Fort Collins, Colo., 
Bid. 414-A, Feb. 1951, A. M. Binkley, A. C. 
Ferguson, and H. Fauber.

"1951 Annual Report,” Ext. Serv., Univ. of 
Ga., Athens, Ga., Bui. 571, Jan. 1952.

"1951 Variety Performance Trials o f Field 
Crops," Agr. Exp. Sta., Univ. o f Ga., Athens, 
Ga.

"Winter Wheat Variety Trials 1940-1950,” 
Agr. Exp. Sta., Univ. o f III., Urbana, III., Bui. 
549, Jan. 1952, J. W. Pendleton, G. H. Dun- 
gan, O. T. Bonnett, and W. M. Bever.

"Experimental Corn Hybrids Tested in 
1951,” Agr. Exp. Sta., Univ. of III., Urbana,
111., Bui. 551, Jan. 1952, R. W. Jugenheimer, 
L. F. Bauman, D. E. Alexander, C. M. Wood- 
worth, and B. Koehler.

"1951 Illinois Tests of Corn Hybrids m 
Wide Use," Agr. Exp. Sta., Univ. of III., Ur
bana, 111., Bui. 552, Jan. 1952, J. W. Pendle
ton, H. G. Dungan, B. Koehler, J. H. Bigger. 
A. L. Lang, R. W. Jugenheimer, and G. E. 
McKibben.

"How to Improve Permanent Pastures,” Agr. 
Exp. Sta., Univ. of III., Urbana, 111., AG 1490, 
Apr. 1951, W. O. Scott, J. C. Hackfeman, and 
R. F. Fuelleman.

"Investigations on Agronomy Pasture 
Plots,” Ext. Serv., Univ. of 111., Urbana, III., 
AG 1497, Mar. 1951, R. F. Fuelleman, W. L. 
Burlison, and W. G. Kammlade.

"Winter Oats—A Crop for Southern Illi
nois,” Ext. Serv., Univ. of 111., Urbana, III., 
AG 1507, Aug. 1951, J. W. Pendleton, G. E. 
McKibben, C. J. Badger, and P. E. Johnson.

"1951 Illinois Winter Wheat Variety Trials," 
Agr. Exp. Sta., Univ. of III., Urbana, 111., AG 
1511, Sept. 1951, J. W. Pendleton, W. O. Scott, 
and W. M. Bever.

"Progress of Agricultural Research in In
diana," Agr. Exp. Sta., Purdue Univ., Lafay
ette, Ind., 64th A. R. Year Ending June 30,
1951.

"Alfalfa Varieties for Iowa,” Agr. Exp. Sta., 
Iowa State College, Ames, Iowa, Bui. P ill, 
Dec. 1951, C. P. Wilsie.

"Tree Planting on the Farm," Ext. Serv., 
'Iowa State College, Ames, Iowa, Pamphlet 
151, Oct. 1951.

"A Preliminary Annual Report on Experi
ments Conducted by the Crops and Soils De
partment of the Louisiana Agricultural Experi
ment Station, 1951,” Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., F. W. Self, /. E. 
Jones, C. B. Haddon, J. Y. Oakes, D. M. Johns, 
and R. S. Woodward.

"Experiments with Cotton Varieties in 
Louisiana 1947-1950,” Agr. Exp. Sta., La. 
State Univ., Baton Rouge, La., Bui. No. 460, 
Dec. 1951, F. W. Self, J. E. Jones, J. R. Cotton.
C. B. Haddon, J. Y. Oakes, D. M. Johns, and 
R. S. Woodward.

"Yield Trials with Corn Hybrids in Louis
iana, 1948-51,” Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Bui. No. 461, Ian.
1952, H. W. Ivy, Jr.

"Louisiana Trees,” Ext. Serv., La. State 
Univ., Baton Rouge, La., Ext. Pamphlet 1093, 
Rev. June 1951, A. S. McKean.

"Field Crop Variety Recommendations' 
Ext. Service, Univ. of Md., College Park, Md., 
Fact Sheet 43, Dec. 1951.

"Woody Plants for Minnesota,” Ext. Serv., 
Univ. o f Minn., St. Paul, Minn., Ext. Bui. 267, 
Mar. 1952, L. C. Snyder and M. E. Smith.

"Improved Varieties of Farm Crops," Ext. 
Serv., Univ. o f Minn., St. Paul, Minn., Ext. 
Fldr. 22, Rev. Feb. 1952.

"Strawberries for Minnesota,” Ext. Serv., 
Univ. of Minn., St. Paul, Minn., Ext. Fldr. 
162, Mar. 1952, L. C. Snyder.

"Getting Started with Your Vegetable Gar
den," Ext. Serv., Univ. of Minn., St. Paul,
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Minn., Ext. Fldr. 164, Mar. 1952, 0 . C. Turn- 
quist.

"Corn Hybrids and Varieties—1951 Tests 
in Mississippi," Agr. Exp. Sta., Miss. State 
College, State College, Miss., Bui. 487, Jan.
1952.

"Serving Missouri Agriculture—Annual Re
port of the Missouri Experiment Station July 
1, 1949-June 30, 1950," Agr. Exp. Sta., Univ. 
of Mo., Columbia, Mo., Bui. 556, June 1951, 
J. H. Longwell and S. B. Shirty.

"Extension Serves New Mexico—Biennial 
Report—1950," Ext. Serv., N. Mex. A & M 
College, State College, N. Mex. ■ 
t "Grow Your Own Vegetables," Ext. Serv., 
N. Mex. A & M College, State College, N. 
Mex., Cir. 220, Apr. 1951, L. C. Gibbs.

"Border Plantings and Outdoor Living 
Rooms—for Rural and Urban Properties," Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Bui. 813, 
June 1951, D. J. Bushey.

"Measured Crop Performance," Agr. Exp. 
Sta., N. C. State College, Raleigh, N. C., Bui. 
379, Mar. 1952, H. L. Cookie, C. D. Peedin, 
and R. P. Moore.

"Hill Grassland for Beef Production," Agr. 
Exp. Sta., Ohio State Univ., Wooster, Ohio, 
Res. Cir. 15, Apr. 1952, H. L. Borst, P. Ger- 
laugh, and M. Bachtell.

"Status of Ohio Peach Trees—with Respect 
to Certain Plant Elements," Agr. Exp. Sta., 
Ohio State Univ., Wooster, Ohio, Res. Cir. 17, 
Apr. 1952, J. M. Beattie and W. P. Judkins.

"1951 Cotton Variety Test Results," Agr. 
Exp. Sta., Okla. A & M College, Stillwater, 
Okla., Mimeo Cir. M232, Jan. 1952, J. M. 
Green, M. G. Keathley, E. S. Oswalt, and N. 
M. Gober, Jr.

"Oregon’s Agricultural Progress Through 
Research—1951 Annual Report o f the Oregon 
Agricultural Experiment Station," Agr. Exp. 
Sta., Oreg. State College, Corvallis, Oreg., Sta. 
Bui. 508, Jan. 1952.

"Cover South Carolina with a Blanket of 
Green," Ext. Serv., Clemson Agr. College, 
Clemson, S. C., Cir. 364, Sept. 1951, H. A. 
Woodle.

"Crop Variety Tests at the Black}and Sta
tion, 1949-51," Agr. Exp. Sta., Tex. A & M 
College, College Station, Tex., P. R. 1416, 
Nov. 27, 1951, E. N. Stiver, J. W. Collier, and 
J. R. Johnston.

"Good Pastures . . . Your Cheapest Feed," 
Ext. Serv., V. P. I., Blacksburg, Va., Bui. 194, 
Jan. 1952.

"Vegetable Garden Suggestions for Vir-

“Papa,” said the young son, “What 
is the difference between a Statesman 
and politician?”

“A Statesman, my son, wants to do 
something for his country. A poli
tician wants his country to do some
thing for him.”

ginia," Ext. Serv., V. P. I., Blacksburg, Va., 
Cir. 475 (Rev.), Jan. 1952, L. C. Beamer and
F. H. Scott.

"61st Annual Report," Agr. Exp. Sta., State 
College of Wash., Pullman, Wash., Bui. 533, 
Dec. 1951.

"Strawberry Grouting in Washington," Ext. 
Serv., State College of Wash., Pullman, Wash., 
Bui. No. 246 (Rev.), Mar. 1952, J. C. Snyder, 
D. Brannon, and M. R. Harris.

"Home Gardens," Ext. Serv., State College 
of Wash., Pullman, Wash., Bui. No. 422 
(Rev.), Apr. 1952, J. C. Dodge, D. Brannon, 
and M. R. Harris.

"Growing Grapes in West Virginia," Agr. 
Exp. Sta., W. Va. Univ., Morgantown, W. Va., 
Cir. 69, Rev. Sept. 1951, W. H. Childs.

"Report of the Chief o f the Bureau of Dairy 
Industry, Agricultural Research Administra
tion, 1951," USD A, Wash., D. C.

"Report of Cooperative Extension Work in 
Agriculture and Home Economics, 1951," 
USDA, Wash., D. C.

Economics
"Truck Crop Production Practices and 

Costs," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 169, Jan. 1952, J. P. 
Gaines and A. D. Seale, Jr.

"Keeping up on the Farm Outlook," Ext. 
Cir. No. 205, Mar. 31, 1951; ",Keeping up on 
the Farm Outlook," Ext. Cir. No. 206, Apr. 
30, 1952; Ext. Serv., State College of Wash., 
Pullman, Wash., K. Hobson.

"The Agricultural Conservation Program 
Handbook (1061) for 1952 for: Mont., N. D.; 
USDA, Pro. & Mktg> Admin., Wash., D. C.

"Report of the Administrator of the Pro
duction and Marketing Administration, 1951," 
USDA, Wash., D. C.
■ "CCC Price Support—Statistical Handbook," 

USDA, Pro. & Mktg. Admin., Wash., D. C., 
Apr. 1952.

"Crop Production—Revised Estimates 1944- 
49—Acreage, Yield, and Production of Prin
cipal Field Crops," USDA, Wash., D. C., 
Stat. Bui. No. 108. Mar. 1952.

"Report to the National Farm Loan Asso
ciations for the Year Ended June 30, 1951," 
USDA, Farm Cr. Admin., Wash., D. C.

"First Aid for Flooded Homes and Farms," 
USDA, Wash., D. C., Agr. Handbook No. 38, 
Apr. 1952.

"Conservation Practice Summary 1946 to 
1950," USDA, Pro. & Mktg• Admin., Wash.,
D. C., Feb. 1952. *

When a stranger emerged from the 
subway to ask which way was north, a 
New Yorker replied:

“Uptown we got, downtown and 
crosstown we got—and now this guy 
wants to know which way’s north!”
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Plant Geography
World Was My Garden” was

Jl. the title Dr. David Fairchild chose 
for the reminiscent record of his far- 
ranging travels as a plant explorer for 
the U. S. Department of Agriculture. 
After his retirement the plant-introduc- 
tion activities of the Department ex
panded further and needs for new char
acters— such as resistance to diseases, 
insects or adverse conditions— increased 
the demand for such work. The mod
ern plant explorer is likely to be a spe
cialist on one crop or group of plants 
and goes to the far places with exact 
knowledge of what he needs to find.

But for the United States, the world 
is still our garden. Lima bean improve
ment offers an example of the world
wide scope of modern breeding meth
ods. Plant scientists are trying to breed

into the lima bean the quality of re
sistance to the downy mildew disease, 
a fungus infection that cuts yields. For 
this work they have assembled 113 
foreign and domestic strains and vari
eties of lima beans. In the greenhouses 
and test plots at the Beltsville Research 
Center they have planted these beans 
and then doused them with mildew 
spores. This has disclosed four lines 
that are highly resistant to the fungus.

Plant-introduction records trace the 
sources of these lines. Their geo
graphical origins are widely separated. 
One comes from California in the far 
Southwest; a second from our South
east. A third is from India; the fourth 
from Guatemala. World trails meet 
and cross at Beltsville on their way to 
our gardens.

4-H Boys & Girls Demonstrate . . .
(From page 22)

on the bare land in eastern North 
Carolina.

One quart of clear water was then 
poured on each flat with a sprinkler to 
simulate rain. The run-off water was 
caught in the quart jar. Almost all of 
the water ran off the bare soil and con
siderable soil was carried with it. Very 
little water ran off the sod and it was 
almost clear. Good cover crops not 
only prevent erosion by both wind and 
water but save water to maintain 
ground water storage. This is impor
tant in maintaining *well and stream 
flow.

In another good team demonstration 
Bill Perryman and David Patterson of 
Forsyth County showed the effective
ness of contour tillage and good land 
use. Contour tillage was illustrated by 
a common corrugated washboard. 
First, water was poured over the

slanted board with the corrugations 
horizontal. Water ran off the board 
slowly. Next, water was poured over 
the slanted board with the corrugations 
vertical. Water ran from the board 
very rapidly with nothing to hold it 
back. In the first case the corrugations 
represented rows on the contour across 
the slope and in the second case, rows 
running with the slope.

The boys then poured water over 
a box of soil taken from a gently 
sloping, moderately eroded field. Most 
of the water was absorbed in the good 
sandy loam topsoil. It ran off a similar 
box of soil taken from a steep, severely 
eroded field. Considerable soil was 
removed with the run-off water.

It was explained that terracing, con
tour tillage, and a good rotation could 
be expected to give adequate erosion 
protection on the gendy sloping land 
with good topsoil, but cultivation on



steep eroded land will produce excessive 
soil loss. A perennial sod crop is the 
best use for such land.

To illustrate this, one of the boys 
stated that the soil from the steep 
eroded field came from his farm. Per
manent pasture has been established 
on part of this field. A box of pasture 
sod from this field was exhibited. 
Water was poured on the sod. Very 
little ran off and practically no soil was 
lost. Good grass-legume pastures may 
be grown on such land if lime, phos
phate, and potash are applied in ade
quate amounts. Bill Perryman stated 
that this field was producing more feed 
at less cost in pasture than in grain.

“Bud” Cardwell of Rockingham 
County demonstrated the part that rain
drops play in causing erosion. “Bud” 
exhibited two stakes, 3 feet long, 
painted white. One of the stakes was 
driven into a cornfield and the other 
into a pasture during a hard rain. 
Muddy splashes were thick almost to 
the top of the stake in the relatively 
bare cornfield. No splashes were on 
the stake in the pasture.

Two quart jars of mud and water 
were shown. “Bud” stated that the 
jars were buried with the mouth flush 
with the surface, one in each of the 
above fields near the stakes. The jars 
were filled with run-off water during 
the rain. The jar from the cornfield 
was almost full of mud, while the jar 
from the pasture contained very little 
soil and the water was almost clear. 
(See Fig. 1)

Junc-July 1952

“Bud” stated that it is estimated more 
than 100 tons of soil are splashed into 
the air in a hard rainstorm. These fine 
particles are torn from the mass of soil 
by the impact of raindrops. Once 
loosened they are free to be carried 
away by run-off water. Cover the soil 
to prevent raindrops striking directly 
and erosion is controlled.

F ig . 1 . “ B u d ” Cardw ell o f  R o ck in g h am  C ounty, 
N orth  C a ro lin a , h o ld in g  a ja r  a lm o st fu l l  o f  soil 
co lle c te d  fro m  th e  ru n -o ff o f  a  c lean -cu ltiv a ted  
fie ld . T h e  ja r  on th e  ta b le  was co lle c te d  fro m  
ru n -o ff in  a p a s tu re ; n o te  th e  sm all am o u n t o f  

so il and  com p arativ ely  c le a r  w ater.

Science and the Cow . . .
( From page 21)

summer months, energy during lush 
growing periods and the winter months 
in particular.

2. The amount of forage available 
for the cow and the extent to which 
she consumes and digests the forage.

The extent of the nutrient deficiencies 
as related to protein and energy are 
readily seen in Figures 1 and 2. Per
manent summer pasture under Georgia 
conditions contains enough protein for 
the cow to supply her needs during the
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months of April, May, and June, but a 
decided deficiency exists for the re
mainder of the summer pasture season. 
Typical winter forages provide an ex
cess of protein throughout the winter 
period but have a decided shortage of 
energy-producing nutrients.

Item two is perhaps of even greater 
importance during the summer months 
as shown in Figure 1. With a cow’s 
probable upper limit of forage con
sumption at 25 pounds dry matter per 
day, only during the months of April 
and May can the cow be reasonably ex
pected to consume sufficient forage to 
meet her protein requirement. During 
the months of August and September it 
would require approximately two acres 
of pasture per cow to supply her daily 
needs from daily pasture growth. Re
search at this Station indicates that a 
further difficulty may come from the 
high temperatures during the late sum
mer. Cows that will consume up to 28 
pounds dry matter during cool weather 
frequently consume as little as 15 
pounds during hot days.

Dairymen are required to supply the 
cow with the nutrients not supplied by 
the forage if optimum production is to 
be achieved. They have the choice of 
feeding extra barn feed or using tem
porary pastures During winter months 
extra pasture would be of little value 
since the need is for energy-producing 
feeds and the deficiency is apparently

best overcome by use of good hay and 
extra amounts of low-protein grain 
rations. It should be pointed out that! 
cows on abundant winter forage of 
high quality, such as that furnished by. 
oats, rye grass, and crimson clover, fre
quently consume forage dry matter in 
excess of 25 pounds per day. This high 
consumption of forage frequently re
sults in difficulty in getting the cows 
to consume sufficient amounts and the 
proper supplementary feeds in the 
barn.

High forage consumption tends to. 
accentuate the already overabundance1 
of protein in the ration, and best dairy 
management practices may demand 
that the cows be limited in their forage*! 
intake by controlled grazing. Such 
limitation of the grazing time to insure 
the consumption of proper supplemen
tary barn feed will permit more efficient! 
utilization of the available pasture! 
forage and result in higher milk pro-1 
duction by the cow since she will havef 
a more nearly balanced ration. Ob-i 
viously, such a procedure will alsof 
increase the carrying capacity of the! 
pasture. Finally, it should be under-! 
stood that on even the best pastures,; 
high-producing dairy cows will seldom i 
be able to consume sufficient quantities i 
of forage to meet all their requirements! 
and the feeding of hay and grain sup-t 
plements is necessary if the level of milk 
production is to be maintained for a I 
normal lactation.

Four Years of Fertilizing Dats . . .
( From page 14)

common nutrients should not be gen
erally recommended for oat production 
in Minnesota, since many of the soils 
are seriously deficient in available sup
plies of two or more nutrients. Al
though a deficiency of available nitro
gen usually is most limiting for oat 
production, supplies of available phos
phate and potash are often very low on

many farm soils where no consistent I 
fertilization policy has yet been adopted, i 

Since oats are probably the most j 
commonly used companion crop for 
hay seedings in the State, the use of 
nitrogcn-phosphate or nitrogen-phos- 
phate-potash combinations is to be I 
strongly recommended in comparison | 
to the application of any one of the j
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I three nutrients alone. The use of a 
properly balanced fertilizer combina
tion will insure maximum returns of 
both oats and of the following crops of 
hay. Nitrogen fertilizer alone often in
creases oat yields but seriously reduces 
both the stand and the quality of the 

I succeeding legume hay crop, whereas 
phosphate or phosphate-potash applica
tions often have little effect on oat yield 
but substantially benefit the following 
hay crop.

A study of the fertilizer results of 
the four years reveals that in unfavor
able seasons the heavier applications of 
complete fertilizers have failed to pay 
their way if values are based on the 
value of the increase in the oat crop 
alone. A continuing study of the fol
lowing hay crops on these fields has 
shown substantial increases in both hay 
yield and quality for more than two 
years after the original oat crop was 
fertilized. As a long-term investment, 
the use of complete fertilizer on a 
seeded-down oat crop would appear to 
be the most profitable.

During the course of this study, the 
| author had an excellent opportunity to 

study the attitude of farmers toward 
I the use of commercial fertilizer on small 

grains and the results which were ob- 
| tained. The more progressive farmers 
! following the better soil-management 
I practices were using commercial ferti- 
! lizer at every justifiable opportunity. 

The high fertility level which they 
maintained assured them of a com- 

I paratively high income. Their operat- 
: ing cost per acre was high, but the 

net return per unit was also high. 
| Maintaining soil at high fertility level 

was their best insurance for continued 
high production. They considered the 
money spent for fertilizer as an invest
ment in their soil bank to be charged 
off as operating cost. Fertilizer ex
periments on such farms are often dis
appointing to the investigator, since 
minimum yield increases are usually 

fj obtained.
On the other hand, many of the

T a b l e  V .— T h e  E f f e c t  o f  F e r t il iz in g  
O a t s  in  M in n e s o t a — 1 9 5 1 , 3  F ie l d s

W ITH  FOUR TREATMENT REPLICATES

Nutrients 
applied 

N P20 6 K20  
pounds 
per acre

Bushels

Mini
mum

per acre

Maxi
mum

Average

Yielc s on unfe rtilized so 1

ol©1© 19.1 50.2 33.9

Yield inert
1
;ase produiced by fe rtilizer

1 0 - 0 - 0 6 . 0 7.0 6 . 7*
2 0 - 0 - 0 7.1 12.9 1 0 .6 **
4 0 - 0 - 0 7.8 25.2 19.6**

0-40- 0 - 2 . 1 3.3 0 .4
0 - 0-40 - 2 . 8 1 . 8 - 0 . 1
0-40-40 - 8 . 0 4 .6 - 1 .7

10-40- 0 2 .5 6 . 2 4.7
20-40- 0 1 . 1 15.2 8 .6 *
40-40- 0 1 0 . 1 27.8 2 1  8 **
10-40-40 0 .5 10.5 5 .5
20-40-40 1 1 . 6 14.1 1 2 .5**
20-40-20 7.5 12.9 1 1 .0 **
40-40-40 21.4 30.6 25 2**

* Significant 6 .5 bu.
** Highly sig. 8 . 8  bu.

Growing season weather

Month
% o f

normal
rainfall

Deviation from 
normal mean 
temperature

April.................... 94 - 4 .1 °  F.
May..................... 106 + 3 .3° F.
June..................... 139 - 3 .8 °  F.
Ju ly ................. 123 - 1 .9 °  F.

cooperating farmers felt that they were 
financially unable to maintain soil- 
management practices involving con
sistent fertilizer usage. The fertility 
of these farmer’s fields was at a com
paratively low level, and the response 
of oats to commercial fertilizer treat
ment was usually both tremendous and 
gratifying. Poor soil management on 
these farms resulted in a continuously 
low net income, with the operator feel
ing he could get by without commercial 
fertilizer “for just one more year.” The
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operating cost per acre of such farms 
is low, but the net return per unit is 
even lower.

In conclusion, the good farm man
ager can justify consistent use of ferti
lizer as a long-time investment in soil 
fertility and productivity. The less 
successful farmer can justify fertilizer

consumption on both the short and 
on the long-term basis. Weather con
ditions during each growing season will 
materially affect the net return in any 
one year, but the farmer using good 
soil management is in a position to 
show much more profit when normal 
growing conditions prevail.

Productive Soils . . .
(From page 18)

cant combination of soil characteristics 
in an area. Research data showing the 
productive capacities of different soils 
in the various uses are limited. But 
the studies which have been made along 
with observation’s show that general 
fertilizer and other recommendations 
are best for a certain range of soils and 
not best for other soils. The most pro
ductive soils can generally use more 
fertilizers efficiently than the less pro

ductive soils.
This does not mean that less ferti

lizer should be used on the farm land. 
It means that each pound of plant nu
trients applied to crops will produce 
more efficiently, and some soils can use 
larger applications than we have ever 
applied. Fertilizers applied according 
to the capacities of the soils to use plant 
nutrients would actually result in in
creased amounts used on the farms.

Hr
ECONOMIC USE SUITABILITY 

•/
PPER COASTAL PLAIN SOILS

* H A R D W O O O ,  P A S T U R E  f t  H A Y  

jU Vory w«t, Sholio* Soil* .

ITTON

Moist, ,■/ i WoH-droinod Somowhot Dry 
. Folrty Do op; . Do op Soils J  Fairly Shallow

High S  Dry 
. Vary Shallow Soils

Fig. 3 .  T h e  n a tu re  o f  th e  so ils  govern* th e  use w hich i*  m ost d esira b le  fo r  each  field and th* 
cap acity  o f  th e  lan d  to  p ro d u ce  h igh  y ields. S o il con d itio n s should  b e  consid ered  ca re fu lly  befora 

c ro p  ro ta tio n *  a re  recom m en ded . CCourtesy o f  D r. O . T .  Osgood I
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Better Potato Yields . . .
(From page 9)

clover. Five hundred pounds of a 
6-12-24 fertilizer would accomplish this 
purpose.

In this system the first clover crop 
is removed for hay and the second crop 
is either combined for seed or plowed 
under for a green manure. For any 
system to succeed it is necessary to 
show some profit on the investment. 
Table V gives this information for oats 
and clover.

The rotation with the system of fer
tilizer application presented here has 
the following features:

1. It supplies desirable nutrients at 
proper growth periods for potatoes;

2. It results in increased production 
of oats, clover, and potatoes in this 
region;

3. It should result in a soil of greater 
capacity for future production.

T a b l e  V .— I n c r e a s e d  V a l u e  p e r  A c r e  o f  O a t s  a n d  H a y  D u e  t o  A p p l i c a t i o n  
o f  500 l b s .  o f  6-12-24 f o r  t h e  1951 S e a s o n

Crop
Garrett
county
average

Yields on 
fertilized 

area
Cost of 
fertilizer

Increased 
return due 
to fertilizer*

Oats....................................... 33.1 bu/acre 
1.29 T/acre

70 bu/acre 
3 T/acre 

172 lbs/acre

$17.82 $15.39
$37.62
$77.85

Hay
Clover Seed

Total $130.86

* Cost of additional labor and combining are not included. Values used: oats at 901 bu., hay $22 ton, 
clover seed 45< lb.

Silver Anniversary . .  .
(From page 5)

ments committee. As he was modestly 
waving them off with secret pride, a 
kid of about 12 years old came up and 
said to him, “That speech was lousy!” 
Overhearing the juvenile critic, the 

•chairman tried to be consoling. “Pay 
no attention to that rascal, my friend. 
He is just the village nitwit. He never 
had an original idea of his own in his 
life. All he does is simply repeat what 
he hears others say!”

Thus far as for myself no village 
idiots have commented upon what 
rambling discourses I have laid before

the public. But the years have brought 
our usual volume of correspondence 
which for the most part shows the toler
ance for our tolerable assortments that 
we may expect from a rural-minded 
and friendly clientele. In no small meas
ure it has been the frequent responses 
from our readers that has kept the 
steam in our boilers going without an 
explosion of egotism.

Profound changes have occurred in 
the topics and the techniques of agri
cultural writing and farm information 
during the 25 years that have so swiftly
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whistled by us amid the booming of 
bigger guns and bombs and the bitter 
race between ideologies and armaments. 
I do not suppose that any similar span 
of time has wrought such help and 
havoc.

Gone are the rag-doll seed testers, the 
field selection and curing of seed corn, 
the care and feeding of foals, the regis
tration and advertising of stallions, the 
whiskbroom and the paris green pail in 
the potato patch, the hoe brigades in 
corn and bean fields, the art of building 
good oat stacks, dependence on low- 
analysis fertilizers, running and repair
ing stationary gas engines, erection and 
adjustment of windmills, cleaning and 
groping with and upsetting of lanterns, 
installation of battery power and light 
plants and acetylene lamps, building 
stronger bull pens on every farm, milk
ing cows and mixing and storing feed 
by hand, tossing manure from gutters 
with forks, splitting kitchen kindlings, 
cooking meals with wood ranges, filling 
cisterns and stove reservoirs, going to 
town only once a week, doing your poll- 
tax chores on the highways, running 
chick incubators with kerosene burners, 
scrubbing duds with a washboard, and 
beating the chickens up every morning 
instead of turning a light switch to 
start them hustling and scratching long 
before you do. (If  you can figure out 
a few more maybe we can offer a prize 
for the “mostest.”)

O less sweeping than those things 
are the veritable avalanche of infor

mation media with which it is now feas
ible to reach the outlying farm at all 
hours and on all occasions. Maybe this 
is good because we are provided with so 
many more new and wonderful short
cuts and simplifiers and contrivances to 
adopt out there in our old valley. They 
claim that no agricultural research find
ing is more than one-fifth successful and 
complete until it is“disseminated” to the 
folks who can use it properly.

That word “disseminate” brings to 
mind one of the most valued mentors

of my early days in farm journalism. 
He was a cereal missionary, an enthusi
ast for educating youth, and an effective 
inspirer, but not a highly trained sci
entist in the strict sense. He was al
ways and forever out to “disseminate” 
something to the farmers—be it bul
letins or pedigreed barley. His sturdy 
spirit and fervor were a last link be
tween the vanished past of pioneering— 
bobcat fighting in the tall timber, sod- 
busting, and log-rolling—and the new 
era of the specialist, the organizer of 
cooperatives, and the partnership of soil 
and science. It has been a great good 
in my life to have counseled with such 
true and sometimes dogmatic and reck
less reformers. They had a certain raw 
native ability to put things across with 
the generation of those times which 
more polished and erudite leaders could 
not have done so readily. I may add 
that this old friend has an academic 
hall named after him. “For,” said the 
attentive listeners with suntanned 
faces, “here stands a fellow of infinite 
wit and skill, who has been one of us 
and lived among us, and yet who seeks 
a new light afar off and points us to
ward it in terms we understand.” More, 
power to extension folks today, who 
can couple up past personal experience 
and sympathy with modern methods 
and achievements.

I also recall in that border period of 
ours how other farsighted men came to 
the aid of farm science for the farmer. 
One of them, who is still active and per
sistent in his queries and challenges, de
voted himself particularly to the revising 
of experiment station bulletins. He 
made them more attractive and readable 
with pictures and typographical ar
rangements, and persuaded many re
luctant laboratory savants to use the 
strong Anglo-Saxon words that men 
built America with, instead of writing 
always in the lingo of the learned.

Here again certain able and amenable 
scientists in nutrition and genetics 
quickly saw the light of reason in that 
direction and welcomed the services of
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the so-called “popular” writer, provided 
the copy was cleared and verified be
forehand. Ironically, it was not always 
the scientists longest removed from 
cow pastures and plow handles who 
refused to have their research tinkered 
with and translated.

"I1TOW in all this movement we are in 
111 the midst of, which seeks clarity 
and readability, there is and can often 
be an undesirable extreme. I have never 
found it practical to hedge myself round 
and about with intricate rules and syl
lable-counting claptrap. Of course, 
sometimes when you must make ample 
room for paid advertising, the writer 
has to prune and cut and abbreviate— 
often at great risk of incompleteness 
and misunderstanding.

Likewise in the field of farm infor
mation by radio we had our inspired 
beginners. And television is just now 
on the threshold of becoming the potent 
force it should be in rural education 
and culture. It will save much expense 
for the long trips made by extension 
staffs and enable emergency facts to be 
quickly distributed just ahead of a seed
ing or harvesting season, not to men
tion all the homecraft tricks its rays 
will disseminate. Too bad, however, 
that the old corn-husking champions 
are no longer thumping the bang- 
boards, so that television might give us 
some athletic variety beyond the grunt 
and groan circuit.

Queer how things and events shift so 
fast and set up such a pace for the agri
cultural reporter to follow. Competi
tion in this field now is stronger than 
it was 25 years ago. Rotogravure, offset 
printing, color plates, headline design, 
magazine face-lifting, page layouts, and 
brisker and crisper articles are just a 
few signs of the tempo afoot. In the 
matter of wordage alone, there is no 
comparison today with the large vol
ume a farm paper scribe had to unleash 
two decades ago. From my_ own experi
ence, I can estimate that my “take” of 
copy prepared in the usual way for suc
ceeding issues of a farm journal would

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte 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 avail
able in single units or in combination 
sets:
Ammonia Nitrogen Iron
N itrate Nitrogen pH (ac id ity  A  alka-
N itr ite  Nitrogen Unity)
Available Potash Manganeoo
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Caleium

Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with in
structions.

Illu stra te d  literature w ill be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

LaMotte Combination 
Soil Testing Outfit
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run well over* four million words in 
that period, against about half a million 
turned out for my alter ego, Jeff. Yet 
somehow the readers came through un
scathed, possibly either by surviving or 
ignoring it.

When I remind* you that as a rule the 
staffs of farm paper editorial depart
ments are larger and probably better 
trained in general than they averaged 
25 years ago, you would naturally ask 
“how come?”

Well, they deal in considerably more 
“research,” as it is called to dignify it. 
By this is meant assigning staff writers 
to certain new lines of development 
in economics, science, credit, coopera
tion, and what else have you. The 
individuals on the staff do less actual 
wordage than study. Then some have 
regional representatives who scour the 
farms and bob up with practical ex
amples of how individuals have ac
cepted and profited by new ideas and 
scientific discoveries. They usually 
ramble around and take their sweet 
time at this, without the gruelling copy- 
hook staring them in the face in the 
style of daily papers. When a story is 
ready to spread on the books, several 
writers and editors go into a huddle and 
trim it down to size and whittle it into 
popular shape. It’s all done in the in
terest of quality rather than quantity— 
so they tell me.

Moreover, many larger farm informa
tion offices maintain scouts who do edi
torial sleuthing. This year some of 
them are extra active for very obvious 
reasons, although none of them are out
wardly political, in the narrow partisan 
sense. Other editorial hawkshaws hope 
to uncover scoops and scandals— mostly 
unheard of 25 years ago in farm jour
nalism. But now the farm reader is 
strictly modern—just an extended main 
street resident. He must have seasoned 
dishes tucked into his R. F. D. box or 
pepped up for him over the airways. 
All of which shows how us elder gentry 
have gotten slack in the traces—for 
these days call for youth, personality 
plus, skill in scientific terminology and

references, and ability to interview dip
lomats, generals, kings, and congress
men—so that the favorite farm periodi
cal may not get snowed under with 
jazzed-up journaleese.

7 IL L  this is progress. We never intend 
i l  or expect to return to the simpler 
days in any field of human endeavor. 
He who bites his nails with frustration 
because he was “born too soon” is wast
ing time he could spend better playing 
canasta, or even watching Howdy 
Doody or the Mauling Monster of the 
wrestling film. Just because all these 
changes sneaked up on us almost un
awares and very gradually, we must not 
sulk and snivel.

But I think most of us, rushed along 
as we are in the deep current of 
modernity, could profitably recall that 
saying of one of the Bible apostles— 
perhaps Paul himself:

“We owe a debt both to the Greeks 
and to the Barbarians—both to the wise 
and the unwise.” This to me simply 
means that we shall never forget the 
contributions that have been made to 
argriculture and a decent rural life by 
humble and forgotten people. They 
were unacquainted with science but 
familiar with loss and toil and sorrow; 
and they left many of us a rich heritage 
that no scientific reports can hope to 
excel.

In concluding, I repeat the thanks 
which we have sent to countless fans 
and friends through the years for the 
confidence and good cheer which their 
greetings gave us. I truly say that the 
“first 25 years were the hardest” in con
juring up periodic sentiments behind 
the mask of Jeff. I can assure you, at 
least, that there will not be another 
25 years and half a million words 
pecked and punched by this performer. 
Meanwhile, I crave both your indul
gence and your ideas—for after such 
a long spell of bemused bewilderment 
it’s time to broadcast the S.O.S.—Send 
On Suggestions!
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FREE LOAN OF EDUCATIONAL FILMS
The A m erican P otash  In stitu te  will be pleased to  loan to  educational 

organizations, agricultural advisory groups, responsible farm  associa
tions, and m em b ers of th e 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, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 20 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

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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W f u n n u i

Rastus: “Ah wants a divorce! Can’t 
stand livin’ wif dat woman nohow . .  . 
she jes’ talk, talk, talk night an’ day.”

Lawyer: “What does she talk about?”
Rastus:* “She doan’ say!”

*  # #
Mathilda, a spinster lady, rushed into 

the house and exclaimed excitedly to 
her old maid sister: “Oh, Agatha, I ’m 
going out tonight with a used car sales
man.”

“What’s the difference?” Agatha as
sured her. “So long as he’s healthy.” 

*  * *
“Does your girl smoke?”
“Well, not quite.”

•  *  #

“Surely I am not as fat as that
woman,” said the stout matron.

“Well, my dear,” replied her hus
band, “I guess the only difference is— 
she pulls it and you push it.”

# # #
Slighdy Inebriated (to girl on Main 

Street): “Do you speak to strangers on 
the street?”

Sweet Little Thing: “Oh, no.”
S. I.: “Well, then, shut up!”

# # *
A fellow driving his car with the top

down was wearing a bright red shirt, 
a polka-dot tie, a shepherd’s plaid suit, 
and a lavender beret. A motorcycle 
cop stopped him and made him pull 
over to the side of the road.

“What’s wrong, officer?” asked the 
lad. “I haven’t violated any traffic 
laws.”

Said the cop: “No, I just wanted to 
hear you talk.” *

She came in with her hat over one 
eye, her hair ruffled, and lipstick 
smudged all over her face.

“What happened?” her roommate 
asked.

“Well, I was out with a French
man,” she replied. “I didn’t want him 
to know that I couldn’t understand a 
word he said so I just kept nodding 
my head!”

# • #
Golf Pro.: “Now use your brassie.”
Miss Vacanteye: “But I don’t wear

any this hot weather.”
# • #

As the tightly packed elevator de
scended, graying Mrs. Morton became 
increasingly furious with her husband 
standing beside her. His face was.' 
flushed with delight — because the 
blonde girl was crowded against him.

As the elevator stopped at the main 
floor, the blonde suddenly whirled, 
slapped Mr. Morton, and said: “I’ll 
teach you to pinch.”

Bewildered, and no longer aglow, 
Mr. Morton was halfway to the park
ing lot with his wife, when he choked: 
“I—I didn’t pinch that girl.”

“Of course you didn’t,” said his wife 
consolingly. “I did.”

• •  *

S2: “Then I hugged her, kissed her, 
and looked tenderly into her eyes.”

S I: “Did you say you loved her?”
S2: “Naw . . . I’m playing hard to
-  99

gtf-
•  *  *

“Operator, I want the number of the 
Peshenkovitz residence on Oak Street.” 

“Will you spell it, please?”
“Sure. O-A-K.”
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BORATED 
FERTILIZERS

fo r  b ig g e r  c r o p s  

o f  b e t t e r  q u a lit y

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 lthough the am ount o f  B oron  
required is extremely small, its impor
tance is com parable 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 il iz e r  B orate-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 material saves you important 
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!

M A N U f A C T U I t t S  O f  FAMOUS "70 MUtf f t  AM"  PACKAGf PRODUCTS

A G 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

PACIFIC COAST BORAX CO.
D I V I S I O N  O F  B O R A X  C O N S O  U D  AT 1 0  . L I M I T E D

100 PARK AVINUI 93*9 LUMSIt STRUT 0 9 0  SHATTO H A C I  
NSW YORK 17, N.Y. ‘ CHICAGO IS , ILLINOIS LOS ANOILIS 9, CALIF.
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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 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 in e  C rop s {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 Is  th e  M a tter w ith  Y o n r  S o il?  
Y -5 -4 3  V a lu 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 d - 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 u ide to  B e tte r  

C rop s
P -3 -4 5  B a la n eed  F e r t i 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 ti l is e rs  A re N eeded on 

M any M idw estern F a rm s
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o il  F e r tility  
T - 4 - 4 6  P o tash  L osses 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 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 -4 7  T h e  P otassiu m  C o n ten t o f  Farm  

C rops
T T -1 1 - 4 7  How D iffere n t P la p t  N u trien ts In 

flu en ce P la n t Grow th 
W - l l - 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 r ti l is 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

cu ltu ra l P o tash  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  
C C -8 -4 9  E fficien t V eg eta b le  P ro d u ctio n  C alls

fo r  S o il Im p ro v em en t 
K K -1 0 -4 9  An A pproved S o yb 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
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 tilis e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System s 
L -3 -5 0  F o o d  fo r  T h o u g h t A bou t Food
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 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 tilis e rs  H elp M ake H um us 
A A -8 -5 0  A lfa lfa — Its  M ineral R eq u irem ents 

and  C h em ical C om p osition  
B B -8 -5 0  T re n d s  in  S o il  M anagem ent o f  

P ea ch  O rch ard s 
H H -1 1 -5 0  T h e  M inor E lem en t P ro b lem
I I - H - 5 0  T re e  Sym ptom s and  L e a f  A nalysis 

D eterm in e P o tash  Needs 
K K -1 2 -5 0  Su rv ey in g  th e  R esu lts  o f  a G reen 

P astu res  P ro gram  
A -1 -5 1  S o il-te stin g  R ed u ces G uessw ork

I -2 -5 1  S o il  T re a tm e n t Im p roves Soybeans 
K -3 -5 1  In cre a sin g  C otton  Y ield s In North

C arolin a
M -3-51  A L o o k  a t A lfa lfa  P ro d u ctio n  In 

th e  N ortheast 
N -4-51  N u tritio n a l P ro b lem s o f  P ean u ts  In 

So u th eastern  A labam a
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  Ind u stry  
W -6 -5 1  D ocs P o tash  F e r ti l is e r  R ed uce 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 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  MorO Effi

c ien tly
D D -1 0 -5 1  F e r tilis e rs  fo r  V eg etab le  Crops, 

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 tilisa tio n  
G G -1 1 -5 1  F e r ti l is e r  R ecom m en dations Based 

on S o il T ests  
H H -1 1 -5 1  C o n cern in g  “ B io-d ynam ie Farm 

ing”  and "O rg a n ic  G a rd en in g "
I I - 1 2 - 5 1  P a stu re  Im p rovem ent W ith  1 0 -1 0 -  

1 0  F e r tilis 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 -1 -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  
B - l - 5 2  S im p le  T ests  fo r  M agnesium  and 

Calcium  in P la n t M aterial and Mag
nesium  in  S o ils  

C -2 -5 2  P o tash  Needs 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 ino  Clover Its  M ineral R eq u ire 

m ents &  C hem ical C om position 
F -2 -5 2  H a lf  W ay T h ere
G -3 -5 2  A labam 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  & 

O rg anic S o u rces o f  P la n t N utrients
1 -3 -5 2  T h e  M agic o f  N itrogen 
J - 3 - 5 2  In v en tory in g  S o il Im provem ent 
K -3 -5 2  P astu res P ay  P ro fits  in  Louisiana 
L -4 -5 2  E fficien t Use o f  F e r tilis e r  in  the

So 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 gronom ic P rogram s 
0 - 4 - 5 2  T o m ato  P ro d u ctio n  fo r  the C anning 

Indu stry
P -4-52* S oybeans Need F e r tilis e r  on Many 

A rkansas R ice  Farm s
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See why 
so many
FARMERS
prefer i t !
Ask a V-C Agent to show you some V-C Fertilizer. Look at the 
rich color of this properly-cured, superior blend of better plant 
foods. Run your hands down into the smooth, mellow mixture and 
let it pour through your fingers. I t ’s mealy, loose and dry.

V-C Fertilizer is famous for its crop-producing power and its 
easy-drilling quality. I t  flows through fertilizer distributors smoothly 
and evenly with no caking, clogging or bridging.

The better plant foods in V-C Fertilizer are carefully selected 
and proportioned to become available according to the feeding 
schedule of the crop. That’s why a V-C crop gets off to an early 
start of rapid growth. . .  and then stays on the job, green and 
growing, vigorous and productive.

V-C Agronomists use Experiment Station and Extension Service 
recommendations and practical farm experience in determining 
the right V-C Fertilizer for each crop.

Every bag of V-C Fertilizer has behind it the research, skill, 
experience and resources of a national organization which has 
manufactured better fertilizers since 1895.

You will know why so many farmers prefer V-C Fertilizer when 
you see what a big difference this better fertilizer makes in crop 
yields and crop profits.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
L  m i- rn \  MAIN OFFICE: 401 East Main Street, Richmond 8, Virginia

F — I  Norfolk, Va. •  Greensboro, N. C. •  Wilmington, N. C. •  Columbia, S. C.
y f/  J  A tlanta, Ga. • Savannah, Ga. •  Montgomery, Ala. •  Birmingham, Ala.
^  Jackson, Miss. •  Memphis, Tenn. • Shreveport, La. •  Orlando, Fla.

®  Baltimore, Md. • Carteret, N.J. •  E. St. Louis, III. •  Cincinnati, 0 . • Dubuque, la .

'M aka

B ette /b
manufactured bt

VIRGIN IA-CARO LIN A  
I  CHEMICAL CORPORATION.m m m m



Hare's where- sales are sown i
Here’s  where Naugatuck chemicals begin —where 
Sp e rgo 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 ic a 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

c
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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A d v a n t a g e s  w h e n

It’s in the Bag

BEIN G  a devotee of the feed bag myself and a deep ponderer on 
proteins and other essentials discovered in recent decades for the 

rehabilitation of ruminants, it is hard for me to avoid serious spec- 
ulaton and cogitation in the field of feeding livestock. The very fact 
that nobody is going to quote me as a ready reference or an established 
authority removes any shred of hesitation that remains. In other 
words, the fan who watches the ball game is able to shout advice with
out having any of it followed.

I’ve often wondered how much live
stock themselves realize and fully ap
preciate how carefully and scientifically 
they and their inwards are being nutri
tionally analyzed, and how much they 
owe their success in life and reproduc
tion to the host of high-toned caterers 
we now have in the ration-building 
business. Sometimes it seems that 
babies of the human family get less 
scientific attention paid to their balanced 
diet than do our calves, pigs, lambs, 
and chickens—and to a less degree, 
the vanishing farm colt.

We see few diagrams of self-feeders

for infants, or creep feeding and grow
ing mashes applied to the spring kid 
crop, while the amount of display ad
vertising in farm journals devoted to 
calf meals, chick starters, and the like, 
amounts to considerably more than all 

, the paid space dedicated to human 
juvenile regeneration. I ’ve often won
dered if the dodo and the auk, the 
phoenix bird, the dragon, the unicorn 
and the winged bull would still be with 
us if the ancients had treated them 
right at mealtimes.

Investigations in animal feeding have 
bred furbelows jfnd fancies which fol

3
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lowed in the wake of alleged new dis
coveries, most of which just uncovered 
the causes and reasons behind good 
livestock menus without adding any 
items not previously existing in nature. 
In this way some seemingly zaney ideas 
get temporary attention. I recall the 
sawdust supplement mixture for dairy 
cows we heard broached 25 years ago, 
and the more recent trial balloon about 
using soap substitutes (detergents) in 
the pig fodder. It’s a wild, free-for-all 
game with no brake on the resolute 
reliance upon native enterprise we like 
to promote. This system often leads to 
using a molehill of science in a moun
tain of management.

EW  fads and fresh laboratory find
ings are seized upon and plugged 

for all they and the livestock will stand 
—and for a while some extreme hustlers 
for business have even claimed they can 
cook up mixtures and nostrums which 
will cure brucellosis, foot-and-mouth 
disease, anthrax, and vesicular exan
thema. Naturally some of the bona 
fide feed promoters won’t touch these 
half-baked and weird combinations, and 
the laboratory savants frown on quick- 
money claims raised from unfinished 
theories.

In some ways an animal on the farm 
is better off, and in other ways worse 
off, than the adult member of the 
genus homo in his right mind. When 
it comes to eating, about all the dumb 
animal can tell a feeder is through his 
appetite—good, bad, and indifferent. 
But because grazing cattle will often 
eat plants and mixtures that are after
wards bad for their systems, we can’t 
always claim that livestock digestion 
waits on appetite and health on both— 
as Shakespeare measured the human 
diet.

Folks around us often differ in the 
way they take to certain foods and 
stubbornly get grouches and sit-down 
strikes against perfectly good, well- 
seasoned, and healthful grub which the 
rest of us devour rapidly. Good mothers 
get gray over such refusals. That’s 
where having a so-cdtled mind, which

animals are said to lack, comes into 
the picture. So maybe the stockman is 
lucky that his critters don’t mix so 
much gray matter with their menus. 
As long as they are hungry and the 
stuff doesn’t taste too awful, they will 
ingest almost any old combination 
handy. They fail to detect the differ
ence between rations which are alike in 
flavor and palatability, but widely un
like in actual nutrition and cost. And 
they don’t care a hoot, either. So that’s 
where the feeder steps in and takes over 
—to do their thinking and choosing 
for them.

HENCE the domestic farm animal 
grown for profit has to take the 

word and the judgment of the feeder 
or his friend, the faddist. But the hu
man gourmet chooses for himself more 
or less at mealtime, and is often gov
erned more by food expense than food 
efficiency. In these days of supersales
men I ’m not so sure that either the calf 
at the rack or the guy at the dinner 
table can be said to have the best of it. 
Unfortunately, the test of longevity or 
life expectancy doesn’t apply to the 
measurement of rations for quadrupeds, 
except for the dairy cow in training for 
a lifetime milk record.

That’s because the better the ration 
for the farm critter, the sooner it gives 
up the ghost, whereas the general idea 
in human metabolism is usually quite 
the opposite. With most livestock the 
goal is that the better the feed the less 
you’ll have to feed in the long run. 
Fattening livestock obligingly adopt 
that same theory and thereby lend their 
short lives to the profit and the plenty 
of mankind.

And then, of course, as a rule man 
won’t eat grass. True, he takes to some 
packaged diets that closely resemble 
well-cured hay, and he has been 
hearkening of late to the “chlorophyll’ 
craze. Out in the West last month 
somebody dared to take a fling at the 
extreme application of this breath-tak
ing theory by this couplet: “The goat 
that reeks on yonder hill has browsed 
all day on chlorophyll.” We may look
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in vain among the official annals of the 
International Grasslands Congress for 
any further development of that idea in 
human nutrition and sanitary digestion, 
although there will be plenty of it 
served up for animal welfare.

Your dutiful scribe is not entirely 
without experience in the art of balanc-

*
k

ing rations. Some years ago as a farm 
journal handyman it fell to my happy 
lot to do for the customers odd jobs 
which the boss editor disdained. One 
of these vital tasks was to try and bal
ance livestock rations for some un
known distant farmer. He usually had 
marsh hay or timothy, a little rough 
corn stover and fodder, maybe a little 
excelsior out of a packing case, oat hulls 
galore, No. 5 barley somewhat dis
colored and musty, a binfull of soft 
corn, and a hard heart. No mention 
was made in those carefree days of 
green pastures, either in summer or 
winter. It was a tabooed topic. Pasture 
was like forests and fishing—just an act 
of nature volunteering on a place good 
for nothing else. You merely stepped 
in during favorable times and made 
the most of it.

You’d have wheat bran, middlings, 
linseed meal, cottonseed meal, corn 
gluten feed, distillers dried grains, 
maybe some brewery malt, and similar 
standard supplements to fling at him 
by return mail. You’d also advise him 
to buy some choice alfalfa hay and 
build himself a silo. This era was just

prior to the vitamin and minerals feed
ing period, which was the real dawn 
of the professional feed salesman. 
There was no brand on the bran in 
earlier times and no label on the lin
seed. It “ain’t so” now.

But the son of that same coarse- 
roughage-carbohydrate-feeding farmer 
is now caught up in a more complex 
situation. He can’t look his critters in 
the face unless he keeps hep to the latest 
feed bag philosophy. Yet in many ways 
his task is easier than his dad’s, pro
vided he follows the custom of making 
good hay, pasture, and silage the 
foundation of his ration reckoning. 
Moreover, perhaps a major share of the 
perplexed farm feeders now rely upon 
ready-mixed rations, most of which 
were regarded with doubt and classed 
with commercial fertilizers in the early 
days of this century—as materials which 
were more expensive than useful. Thus 
farm attitudes have much to do with 
farm achievement, but on the other 
hand, educated farmers are smarter, 
more discriminating, and less easily 
cajoled.

EVEN the lowly farmyard fowl has 
been the beneficiary of much stu

dious solicitude from nutrition bal
ancers. When we used to raise chickens 
from their maternal nest to the wish
bone windup, all we ever fed them of 
value was cracked corn. Everything 
else was pure salvage. But by the year 
1950, I am told, a poultry ration expert 
could drink his eggnog and reflect that 
all the dietary requirements of poultry 
had been thoroughly defined on the 
menu map. Somewhere near 40 sep
arate essential ingredients had been 
charted.

But once more the field of inquiry 
widens. The nomenclature and the 
jargon are fast leaving the average 
sand hill chicken man gaping with 
surprise and dazed with dilemma. The 
queer thing about this growing ency
clopedia of the chicken caterer is that 
poultry often grow to ripe maturity and 
hatch out lively offspring without con- 

( Turn to page 42)



Fertilizers Used in 1951 
By New York Tnmato Growers

8 , W. Zt. Villani

Department of Vegetable Crops, Cornell University, Ithaca, New York

IN 1951, the Department of Agricul
tural Economics at Cornell Univer

sity obtained cost and return-per-acre 
data from canning-factory tomatoes 
grown on 24 individual New York 
farms. In this survey, accurate records 
of all of the various costs involved in 
producing tomatoes were secured, but 
the present discussion is limited to an 
analysis of the fertilizer practices fol
lowed on these farms.1

1 The data on fertilizer practices were kindly 
supplied by Professor C. D. Kearl of the Depart
ment of Agricultural Economics, Cornell Uni
versity, Ithaca, New York.

The 24 growers produced a total of
665.3 acres of tomatoes, which was 
approximately 3.3 per cent of the 20,000 
acres of cannery tomatoes grown in 
New York in 1951. Individual acreages 
varied from 5.0 to 102.0, with an 
average of 27.7 acres per farm.

The 24 growers used a total of 17 
different fertilizer mixtures or materials 
(Table I) . Nine of these were complete 
fertilizers, four were superphosphate, 
potash, or phosphate-potash mixtures, 
three were nitrogen carriers, while the 
last was completely soluble starter solu

T a b l e  I .— F e r t i l i z e r s  U s e d  B y  2 4  T o m a t o  G r o w e r s  i n  1951

Fertilizer grade 
or material

Number 
of 

growers 
using this 
material

Pounds applied by 24 growers

Fertilizer
material N • P20& KxO

5-10-10 ...................... 15 380,090 19,004 38,009 38,009
5 -1 0 -5 ......................... 1 265,200 13,260 26,520 13,260
6 -1 8 -6 ......................... 7 148,700 8,922 26,766 8,922
0 -2 0 -0 ......................... 10 114,300 22,860
10-10-10 1 45,000 4,500 4,500 4,500
0 -2 0 -2 0 .____ 3 33,000 6,600 6,600
8 -1 6 -1 6 .............. 2 17,750 1,420 2,840 2,840
6 -1 2 -1 2 ....................... 1 12,000 720 1,440 1,440
4 -1 4 -6 ......................... 1 12,000 480 1,680 720
4 -1 2 -8 ......................... 1 9,200 368 1,104 736
0 -1 4 -1 4 ....................... 1 6;000 840 840
1 0 -6 -4 ......................... 1 2 ,800 280 168 112
Ammonium nitrate . 3 5,400 1,809
Nitrate of soda......... 1 4,100 656
Cyanamid................... 1 2,000 420
15-30-14 starter . . . 13 3,814 672 1,144 534
Muriate of potash. . . 1 1,300 780

T otal................... 1,062,654 52,411 134,471 79,293
Av. per acre. . . . 1,597 79 202 119

6
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Fig* 1* An ad eq u ate  p rog ram  fo r  c o n tro l o f  an th ra cn o se  and early  and la te  b lig h ts  is essen tia l 
fo r  m axim um  p ro d u ctio n  o f  can n in g  to m ato es in  New Y ork* T h is  sp rayer w ith 5 0 - fo o t  boom  is

used to  spray exp erim en ta l plots*

tion used in the transplanting water.
The 665.3 acres received a total of 

1,062,654 pounds of fertilizer, or an 
average of 1,597 pounds per acre. 
Although this sounds like a large 
amount of fertilizer, the average analy
sis was only 4.9-12.7-7.5, so that the 
average amounts of nitrogen, phos
phate, and potash applied per acre were 
79 pounds, 202, and 119 pounds, re
spectively. Present Experiment Sta
tion recommendations call for 600 to 
1 , 0 0 0  pounds of 8-16-16 (or in-certain 
cases 8-16-8) per acre, depending upon 
soil type and past fertilizer and crop
ping practices, plus a sidedressing of 
2 0 0  pounds of nitrate of soda or its 
equivalent. Using the maximum rec
ommendation, each acre would receive 
1 1 2 , 160, and 160 pounds, respectively, 
of N, P 2 O 5 , and K aO. It is thus 
apparent that on the average, the 24 
growers failed by 33 pounds of nitro
gen and 41 pounds of potash in apply
ing the amounts recommended by the 
Experiment Station, while at the same 
time they exceeded the phosphate rec
ommendation by an average of 42 
pounds per acre.

When the individual farms are di

vided into two classes, those exceeding 
the State recommendation and those 
applying less than the recommended 
amounts, the interesting data summa
rized in Table II are obtained. For 
nitrogen, for example, 20 of the 24 
growers applied less than 1 1 2  pounds 
per acre, and these men averaged 17.5 
tons of tomatoes per acre. The other 
4 growers, who applied more than 112 
pounds of nitrogen per acre averaged 
20.7 tons of tomatoes, or a net gain of 
3.2 tons per acre. Similar results were 
obtained for phosphate and potash— 
differences of 2.5 and 4.4 tons per acre, 
respectively, in favor of the growers 
using more than the recommended 
amounts.

Although results obtained from only 
24 growers cannot be called conclusive, 
they certainly suggest that growers ap
plying at least the amount of plant 
nutrients recommended by the Experi
ment Station will obtain larger yields 
than those applying amounts less than 
those recommended. Furthermore, it 
is important to note that the 24 growers 
covered by the 1951 survey are some 
of the best in the State. The average 
yield on the 24 farms, for example, was
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T a b l e  I I .— R e s u l t s  f r o m  A p p ly in g  L e s s  T h a n  o r  M o r e  T h a n  t h e  A m o u n ts  o f  
N, P2Os, a n d  K20  R e c o m m e n d e d  b y  t h e  E x p e r i m e n t  S t a t i o n

Plant
nutrient

Growers applying less than 
recommended amount

Growers applying more than 
recommended amount

No. of 
growers

Average 
acre ap
plication 

(lbs.)1

Average
acre
yield
(tons)

No. of 
growers

Average 
acre ap
plication 

(lbs.)1

Average
acre
yield
(tons)

Nitrogen (N )............ 20 59 17.5 4 143 20.7
Phosphorus (P2O6) .. 9 130 16.5 15 253 19.0
Potash (K 20 ) ........... 19 98 17.1 5 223 21.5

1 Recommended amounts are 112, 160 and 160 pounds per acre, respectively, of N, P2O5, and K2O.

18.6 tons per acre, while the State 
average for 1951 was only 9.5 tons. 
In other words, if differences of 2 to 
4 tons per acre were obtained on the 
best farms, considerably larger differ
ences in favor of more fertilizer would 
be expected on farms of average or 
below-average productivity.

Starter Solution
It is interesting to note that although 

there is considerable evidence from 
New York and other tomato-producing 
states that it always pays to use a 
completely soluble N-P 2 O 5 -K 2 O starter 
solution at transplanting time, only 
13 of the 24 growers«surveyed in 1951 
used such a solution (Table I) . It is 
well recognized that starter solutions 
not only reduce the loss of transplants 
but they also stimulate earlier maturity, 
and they increase total yield provided 
adequate reserves of plant nutrients are 
available in the soil to carry the crop

T a b l e  I I I . - - S u m m a r y  o f  H i g h ,  M e d iu m , 
24 N e w  Y o r k  T o m a t o

Units 
per ton

Analysis

30 or above 6-18-6, 10-10-10, 8-16-16, 6 -12-
24 or 25 5-10-10, 4-14-6, 4 -1 2 -8 ................
20 5-10-5, 10 -6 -4 ..................................

T o ta l..............................................

through to maturity. Thus it is ob
vious that the 1 1  growers who did not 
use starter solutions in 1951 lost many 
tons of tomatoes from failure to adopt 
this practice.

Higher Analyses
For several years the Experiment 

Stations at both Geneva and Ithaca 
have, recommended higher analysis fer
tilizers for vegetable canning crops. 
The data of Table III indicate that 
some progress has been made in this 
direction, although there is room for 
considerable improvement. Including 
only the 9 complete N-P-K. fertilizers, 
it is evident that 25 per cent of the 
total fertilizer tonnage contained 30 
or more units per ton, 45 per cent was 
composed of grades containing 24 or 
25 units, while the remaining 30 per 
cent contained only 2 0  units per ton. 
This last category would.have been

( Turn to page 41)

a n d  Low A n a l y s i s  G r a d e s  U s e d  B y  
G r o w e r s  i n  1 9 5 1

Pounds
used

Per cent 
of 

total

223,450 25.0
401,290 45.0
268,000 30.0

892,740 100 0



More and Better Proteins 
Make Better Food and Feed

%  Wm. -A. jMlreckt
Department of Soils, University of Missouri, Columbia, Missouri

WH ILE many phases of properly 
feeding ourselves may be subject 

to debate, no one has yet been found 
who will defend the negative of the 
proposition that “Man must eat if he 
is to live.” Just what and how much 
we must eat are subjects still widely 
discussed.

As to what we must eat, most of us 
are agreed that our food must give us 
carbohydrates, fats, proteins, vitamins, 
and inorganic elements. Interest in 
food more specifically now running 
high both in the economics of the mar
ket place and in the research in the 
laboratory has recently pointed up the 
proteins as a problem case. This is, in 
its broader analysis, not a problem of 
rolling back the meat prices. Rather it 
is one of agricultural production. As a 
production problem, it is not one of 
more areas or of only more acres for 
food production. Instead, it is one of 
more productive quality there, namely, 
more completely balanced fertility of 
the soil with food production for com
plete nutrition and maximum of good 
health as the objective.

Nutrition of any life  form  is an 
integration, not an addition, of the 
separate factors, including the soil 
fertility.

The carbohydrates and the fats, giv
ing us energy when they are burned in 
the body, have not been much of a 
food problem. Any growing plant 
makes its growth in a major way by 
the creation of carbohydrates. These

pile up rapidly as vegetative bulk. They 
pile up rapidly on their conversion 
into fats. Also the carbohydrates pre
serve themselves readily. Fats do so a 
bit less readily. As to the particular 
chemical formulae of these two fuel- 
food components required by our 
bodies—or by any other life forms— 
there seems to be little limitation for 
the carbohydrates. Most any chemical 
structure of them seems to serve equally 
well, so far as we now know. In the 
case of the fats, however, there are to 
date at least three of specific chemical 
structures, which are specific body 
needs. These two food compounds 
are so readily produced, however, that 
they have been the more common food 
surpluses. In fact, they are surpluses 
so commonly that they are taken for 
granted in balancing our own diets or 
the rations for farm animals, and the 
provision not of them but of the pro
teins to supplement them has long 
been the problem. Unfortunately, the 
real origin of that problem of finding 
proteins enough to balance the carbo
hydrates and fats has not been traced 
far enough to discover that it lies in 
the fertility of the soil.

In the case of the proteins, the vita
mins, and the inorganic elements—the 
last of which is usually called the 
“minerals”—these three essential food 
groups are very intricately interrelated. 
They are not so clearly separated as 
their group listing would lead one 
to believe. The inorganic elements 
supplied by the soil contribute to the 
effective functioning by the other two

9
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much more specifically than is indicated 
by the extremely small or trace amounts 
we have been measuring in the ash con
tents of plant and animal tissues. The 
inorganic elements are often parts of 
the enzymes, i.e., of those agents which 
speed up biochemical reactions, and 
which usually contain also some vita- 
min-like and some protein-like com
pounds as their structural parts. The 
soil-borne, inorganic essentials seem to 
play important roles also in the plant’s 
creation of the many vitamins about 
which we have recently learned much. 
The inorganic thus becomes a major 
part in the triumvirate of proteins, 
vitamins, and minerals, for plant 
growth.

The vitamins operate through en
zyme systems, the other component 
parts of which are generally one or 
more minerals and certain specific pro
teins (1 ).*  The inorganics, or the 
minerals, play a major role also in de
termining, by their presence and their 
proportions in the soil, whether our 
crops make more and better proteins 
in the plants or make just a little more 
than carbohydrates. When parts of 
the proteins are precursors for the body’s 
formulation of some of the vitamins, 
and when the soil minerals connect the 
vitamins and proteins in our plants 
and ourselves to make possible all the 
enzymic biochemistry, it seems obvious 
that any imbalance or inadequacy of 
minerals coming from the soil (or of 
proteins and of vitamins present) would 
have a very • causal connection with 
good (or poor) nutrition.

Unlike the carbohydrates and the 
fats, but more like the vitamins and 
the minerals, the proteins are required 
in the nutrition of man and animals 
as specific chemical structures. None 
of these will substitute for any of the 
others. As for the proteins, the body 
demands them as certain very specific 
chemical arrangements of the constitu
ent elements. While the list of vita
mins—still growing as a set of specific 
chemical structures— is a recent matter

*  Numbers in parentheses refer to literature cited.

of the last 20 years, the known 22 amino 
acids composing the proteins represent 
evolutionary knowledge extending over 
a half century. Ten of these are spe
cifically required for the survival of 
the white laboratory rat. Eight are 
absolutely essential for man if he is to 
live (2 ). It is the provision of these 
specific parts of the proteins, more than 
of merely compounds carrying nitro
gen, that has probably become the 
major part in our struggle for good 
nutrition.

Proteins have become a problem of 
their creation in agricultural produc
tion. It is a problem of their creation, 
not only in the form of meat, milk, 
and eggs which are in reality only con
jugations from the proteins which the 
animals merely collected in their feeds, 
but also in the form of all the specific 
amino acids that must be synthesized 
by the plants—and the microbes in the 
soil or in the animal’s digestive tracts 
—and then, by these only according as 
the inorganic elements and the organic 
compounds contributed by the soil 
for plant nutrition will permit. Pro
teins can be propped up in either quan
tity or quality only by soils more fer-‘ 
tile in terms of both the inorganic and 
the organic respects, many known and 
possibly unknown. It is to this sig
nificant fact connected with the soil 
that the declining protein production 
by our crops ought to be calling our 
attention more universally.

Provision of crude proteins appears 
to be a problem of guaranteeing 
the supply of the specific amino 
acids needed by plants for their 
nutrition and through that for 
nutrition of ourselves and our 
animals.

Just how plants make proteins is 
still one of Nature’s mysteries. We 
have given little thought to the possi
bility that plants are struggling to ma\c 
their necessary proteins just as animals 
are ranging far and wide to collect 
theirs, nor have we thought that healthy 
man must be highly omnivorous and
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that all of these are efforts to make 
certain that each form of life is getting 
the complete list of the required amino 
acids. Only recently have we become 
concerned about feeding  our crops in 
place of merely turning them out at 
seeding time to rustle for themselves 
until “rounded up” at harvest time.

We have not yet thought about the 
need to help legumes make a particu
lar protein in the form of a specific 
combination of certain amino acids. 
We have talked much about “lime for 
legumes” so they can use soil bacteria 
to take nitrogen from the air to make 
their proteins. We are now using 
nitrogen fertilizers for corn—mainly 
for more bushels per acre—with some 
little thought about the possible increase 
in total “crude” protein in the grain 
and probably a help to more quality 
as animal feed. We are not yet much 
concerned about the declining protein 
in the wheat which goes more directly 
into human food than the corn does. 
We are not yet analyzing the problem 
of the proteins as one of getting the 
combinations of the specific amino acids 
which may be necessary within these 
plants themselves, if they are to multi
ply their own cells in their own growth 
before they can make seed, reproduce, 
or pass to us by any means the specific 
amino acids we must get to keep our
selves alive by consuming their prod- 

i ' ucts.
Unfortunately, for ourselves, in con

nection with the protein foods and the 
protein-supplementing feeds, we have 
already too long called anything pro
tein when it contains nitrogen in some 
organic combination. Nitrogen can 
occur in many combinations with car
bon, hydrogen, and oxygen as plant or 
microbial creations without rendering 
such services in nutrition like cell mul
tiplication or keeping life flowing, 
which really come with the true pro
teins. To date we have not made sharp 
distinctions about the quality— for our 
nutrition—of the nitrogen in our or
ganic compounds, when little more 
than half of the organic nitrogen we

feed or eat is really in the amino com
bination for which we emphasize the 
amino acids. We must become more 
specific in our thinking about proteins 
by considering them a balanced combi
nation of their component amino acids 
as the human or animal body requires 
them. We dare no longer be satisfied 
to burn the food substance in sulfuric 
acid, collect the nitrogen coming out 
of it, then multiply that by a mathe
matical factor, like 6.25 or 5.73, and 
as nutritionists call the result the 
amount of protein. Such protein is 
only “crude” protein and certainly one 
all too crude to be taken as the basis 
for complete nutrition.

Because we have not seen the legumes 
as producers of the proteins for them
selves first, and producers of proteins 
for our livestock second, we have been 
accepting substitute legumes in place 
of fertilizing or feeding the choice, or 
starving, crop its necessary help for 
making its required proteins. We need 
to think of this way of providing pro
tein supplements for growing the crop 
instead of merely juggling many of the 
crops. While we have indulged in crop 
juggling to keep in our hands those 
giving big yields, we have dropped 
those giving the more complete pro
teins.

When red clover—a forage feed ex
cellent enough apparendy to call for 
no supplements to make it serve as 
complete proteins for livestock—began 
to fail, we took up the fight on soil 
acidity. We haven’t learned very much 
yet about fertilizing red clover so that 
it can grow its own proteins to make 
good feed or good seed of itself, if one 
dare judge by the scarcity of the crop 
and of the supply— in spite of the high 
price—of red clover seed.

In place of finding successful red 
clover crops through fertilizing the soil 
with whatever it takes to nourish them, 
we have taken to sweet clover widely. 
This substitute crop contains much 
nitrogen, even sometimes more than 
can be had in red clover. It may thus 
be considered a crop higher in crude
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protein. But in the cow’s choice be
tween these two legume forages, she 
breaks through the fence to get to the 
former, while if confined by a fence 
within a field of the latter she refuses 
to eat it as long as the fence rows and 
washes offer any other herbage. She 
would break through the fence to get 
away from sweet clover. When she 
stands inside the field by the gate and 
bellows, she is trying to tell us that the 
crude protein in sweet clover is much 
more crude in her judgment than is 
that in red clover. She is telling us 
that we are supplementing, by lime 
on the soil, what is needed to help 
sweet clover make the proteins it must 
have to grow itself into a crop. She 
is also telling us that we have juggled 
out the red clover because we don’t 
fertilize the soil to supplement the pro
tein-producing functions within that 
crop by which it grows itself into a 
good crop of nutritious protein feed. 
For feeding these crops well, soil fer
tility is needed, and of a list that in
cludes any element, major or trace, 
necessary to make proteins possible as 
each crop requires them for its own 
growth.

P attern  of crops’ creations of specific 
amino acids is apparently premised 
on the pattern of soil fertility.

Alfalfa grows well with little added 
fertility on soils blown by the wind 
from out of the Missouri River bot
toms. It grows well on such soils rep
resenting deposits of soil materials 
brought from much farther West. Al
falfa came to the United States from 
semi-humid and almost arid areas. It 
does so well in our Midwestern region 
of low rainfall because soils there are 
mineral-rich and so well-mixed that 
they offer as nutrition most any ele
ment a crop might need. But in the 
Cornbelt, alfalfa is considered “hard 
to grow.” We do not yet know with 
much certainty just what must be given 
to the soils there to “make a stand of 
alfalfa stay,” or to keep it from starv

ing out for want of the help it needs 
to make its essential amino acids or 
to create the proteins by which it sur
vives.

But on some of the soils where al
falfa fails, we have shown that the use 
of trace elements as nutritional supple
ments for this crop will increase its 
own concentration of those amino (3) 
acids which are very low or almost 
absent in corn (4 ), and even some 
which are so in wheat (5 ). Can it be 
possible that in finding corn “so well 
adapted” to the soils of the Cornbelt, 
we have merely found a grain crop 
that doesn’t require the amino acid 
tryptophane for its own growth, and 
thereby are growing this grain too low 
in this essential amino acid for even 
the fattening of hogs without protein 
supplements? Can it be possible that 
we have juggled this tryptophane-de
ficient crop onto this soil of which the 
deficient fertility prohibits any crop’s 
production of the amino acid trypto
phane? This question sounds like a 
plausible truth when alfalfa, grown on 
the Western soils, can make this amino 
acid within itself of concentrations high 
enough to serve on importation to the 
Cornbelt as protein supplement to corn 
not only for fattening nearly mature 
and castrated animals, but also for 
growing young ones.

But alfalfa is in trouble on some of 
the Western volcanic soils of such re
cent deposit that they are deficient in 
sulfur because of volcanic ignition. 
Sulfur is a necessary help on these 
sulfur-deficient soils for the alfalfa’s 
conversion of atmospheric nitrogen into 
certain amino acids. Sulfur is a struc
tural part of the essential amino acid, 
methionine. Peanuts fail to be a com
plete protein food or feed because of' 
the deficiency in this essential amino 
acid. Can they be a crop that has been 
fitted onto the highly weathered soils 
of the South, out of which the sulfur 
has gone and where it has not been 
regularly replaced for protein-wise nu
trition of other crops requiring methio
nine in their own growth?
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When soybeans growing on the 
sandy soils of southeast Missouri syn
thesize methionine, this often-deficient 
amino acid, in greater concentrations 
in their forage when they are fertilized 
with sulfur, and do likewise when in
creasing offerings of sulfur are given 
the plants in carefully controlled lab- 
oratory-greenhouse tests (6 ), shall we 
not ask ourselves whether crop failures 
result from protein shortage as amino 
acid combinations within those crops 
for their own growth? Isn’t it possible 
that the ecological array of crops is the 
pattern of sets of amino acids in the 
plant proteins according as the fertility 
of the soil supports or prohibits them? 
It seems as though our study of the 
amino acids permitted in the plants ac
cording to the soil fertility should be 
a helpful contribution to our problem 
of the production of complete proteins. 
Knowledge gained from such study 
should prop up the proteins more se
curely for plants and in turn for ani
mals and for people in what appears 
to be an efficient way.

Declining fertility  bringing lowered 
concentrations of crude proteins in 
crops brings on us the problem  of 
detecting their amino acid defi
ciencies.

While we are slowly recognizing the 
declining concentrations of proteins in 
our corn and our wheat, the serious
ness of that decline is not yet realized 
widely enough for much to be done 
about it. The introduction of hybrid 
corn was hailed as a boon for more 
bushels per acre. We are just now 
recognizing the resulting decline in the 
concentration of protein in the grain 
associated with the extensive use of 
hybrids. When the proteins appear in 
both the germ and the endosperm of 
the kernel; when the resulting crop is 
never used as seed to report its low 
protein through failure of both germi
nation and growth; and when the loss 
of “hardness” in the endosperm is not 
considered as loss in quality; we are not

apt to see that, during only four dec
ades, the concentration of the average 
crude protein in corn has fallen from
10.3 per cent to a figure as small as 
7.9 per cent in the fifth or lowest grade 
of corn listed on the markets today.

In the case of wheat, the pre-harvest 
protein surveys, taken by counties over 
the State of Kansas by the Crop Re
porting Service of the U. S. Depart
ment of Agriculture in 1940 and 1949- 
1951, tell of the declining concentration 
of the protein in this food grain. In 
the first year of the survey, the con
centration ranged from a low of 10 
per cent to a high of 18 per cent as 
county averages. This was an increase 
in protein concentration, or mainly in 
horniness or “hardness” of the endo
sperm of the grain with the transverse 
across that State from east to west, or 
with decreasing annual rainfall. While 
no such surveys were made for the 
years between 1940 and 1949, some 
half dozen of the largest .wheat crops 
in the State’s history were produced 
to haul nitrogen out of the soil and 
out of the State in such quantities that 
it is not surprising to find the surveys 
for 1949 to 1951 reporting no county 
average of protein going over 15 per 
cent. The last year of that record 
gave the range of county averages from 
10 to only 14 per cent. Big yields as 
bushels of grain with a starchy endo
sperm have kept us oblivious to the 
decline in delivery by this food crop 
of the proteins that were once given 
us by it in much higher concentrations.

What this decline in concentration 
of “crude” proteins means in terms of 
the changed array of the different 
amino acids composing them has not 
yet seemed seriously challenging. But 
when this more western wheat State 
once grew alfalfa which served as the 
imported protein supplement for corn 
in the Cornbelt and when that State 
now grows a wheat of no higher pro
tein concentration than that of wheat 
grown on the Cornbelt soils, shall we 
expect that State’s protein-producing 

( Turn to page 38)
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Growing Better Turnips 

4  &  J -  ' & r L

Department of Soils, Ontario Agricultural College, Guelph, Ontario, Canada

F ig . 1* C risped  w ith the O cto b e r  fro s t, these 
m ellow -flavoured , go ld en-fleshed  L a u ren tia n  ru ta 
b agas are  fo u n d  as a cheap  lu xu ry  on th e  ta b les  
o f  a ll  C an ad ians and A m erican s who love 

good  food*

TURNIPS, or if one prefers the term, 
rutabagas, have long held a place 

of high regard on the tables of the 
consumer as well as in the feedlots of 
cattle, sheep, and other farm animals. 
For where else can one enjoy the de
lightful combination of flavour, appear
ance, aroma, and high food value found 
in the well-grown Swede turnip.

Not only are turnips nutritious, but 
they are always abundant and relatively 
cheap. Thus, turnips are found in the 
diets of rich and poor, the epicure and 
the hungry labourer, the farmer and 
the city worker, in good times and bad.

Upon this universal taste for turnips 
has been built a substantial industry in 
Eastern Canada, namely, that of pro
ducing, harvesting, processing, and 
marketing a crop of 20 million bushels 
annually. While most of these turnips

are consumed in Canada, many car
loads are destined for United States 
markets and may be found in food 
stores chiefly in the Southern States 
east of the Mississippi River.

Almost anyone can grow turnips,* 
but only the expert can produce crops 
of high quality with good flavour and 
appearance. Climate is important. 
Only the frosty nights of late October 
and November prevailing in the north
erly latitudes can impart that crisp tex
ture and mellowed flavour so much 
desired by the turnip-hungry addict.

Mineral soils well provided with 
organic matter are best suited for turnip 
production. Applications of manure 
can usually be applied profitably to the' 
turnip crop. The Division of Illustra
tion Stations of Canada reports that 
with applications of manure alone, an 
average yield of 17.67 tons per acre 
was secured over a nine-year period. 
However, when fertilizers were ap
plied along with the manure, the aver
age yield rose to 23.66 tons per acre.

Over a period of years much investi
gational work in turnip nutrition has 
been undertaken by the Soils Depart
ment of the Ontario Agricultural Col
lege, Guelph. Soil testing has been 
used as a basis for fertilizer applica
tions, and with few exceptions, a good 
correlation has been found between 
turnip yields and applications of plant 
food based on soil tests. There is still 
room for further work along this line.

In 1950, six field tests were conducted 
in Ontario to study the use of soil tests 
as a guide in applying fertilizers. In 
most cases where any one nutrient ele

14
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T a b l e  I . — S t a t u s  o f  N u t r i e n t  L e v e l s  a s  I n d ic a t e d  b y  S o il  T e s t s

Test No. Texture Drainage P 2O5 K 2O Ca MgO pH

1 Clay loam Fair High Low High Low 7.1
2 Sandy loam Good Med. Med. to low Low High 6 .8
3 Silt loam Good Low Low High High 7 .0
4 Silt loam Good Med. Med. High High 6 .6
5 Sandy loam Good Low Low Med. Low 7.1
6 Sandy loam Good Low Very low Med. Low 6 .2

ment in the soil was at a relatively 
high level, the response to that element 
was not very great. The reverse was 
true where any nutrient was found to 
be seriously deficient.

As is usually the case in field trials, 
there is seldom complete consistency, 
but the trends are sufficient to war
rant the use of soil tests as a guide at 
least in choosing the more desirable 
fertilizer mixtures.

Table I shows the rating given the 
various farmers’ soils by conventional 
soil-testing procedures.

Table II describes the plot arrange
ment by which the relative response of 
the turnip to phosphorus and potassium 
was observed. This test was carried

out on six farms in Southern Ontario 
in 1950.

T a b l e  I I . — P l a n  o f  P l o t  T r e a t m e n t  
B a s i c  A p p l i c a t i o n  4 -12 -10  a t  1 ,0 0 0  
P o u n d s  P e r  A c r e

Plot number Treatment

1 -N P K .................................. 4-12-10
2 -P K ...................................... 0-12-10
3 -N K ..................................... 4 -  0-10
4 -N P ...................................... 4 -1 2 - 0

Data in Table III show the effect of 
omitting P20 5 from the fertilizer un
der conditions of high, medium, and

Fig . 2 .  E xten siv e  fe r t i lis e r  tests  in d ica te  th e  n u tritio n a l req u irem en ts o f  th e  tu rn ip  c ro p . T h is  
shows a p o rtio n  o f  th e  exp erim en ta l a rea  on the farm  o f  Jo h n  Ilo u sc r , G uelp h, O n ta rio , who 

op erates a  turnip -w axing p lan t in  ad d itio n  to  p rod u cing  ta b le  tu rn ip s.
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low phosphate levels in the soil as 
shown by soil tests.

T a b l e  I I I . — D i f f e r e n c e  i n  Y ie l d  o f  
T u r n i p s  W h e r e  P 2O s W a s  O m it t e d

Test
No.

Soil
test
for

P20*

Yield
from
basic
treat
ment

Yield
when
P2Oj

is
omitted

Differ
ence

(Bushels per acre)
1 High 910 860 Minus 50
2 Med. 950 802 Minus 148
3 Low 1,108 758 Minus 350
4 Med. 1,275 980 Minus 295
5 Low 1,070 870 Minus 200
6 Low 1,060 590 Minus 470

Data in Table IV show the effect of 
omitting K aO from the fertilizer under 
conditions of medium, low, and very 
low K 20  reserves in the soil as indi
cated by soil tests. None of the soils 
tested high in potash.

T a b l e  IV.— D i f f e r e n c e  i n  Y i e l d  o f  
T u r n i p s  W h e r e  P o t a s h  W a s  O m it t e d

Test
No.

Soil
test
for

k 2o

Yield
from
basic
treat
ment

Yield
when
K 20

is
omitted

Differ
ence

1 Low
(Bushels 

910
per acre) 

800 Minus 110
2 Med. 950 769 Minus 181
3 Low 1,108 1,086 Minus 22
4 Med. 1,275 1,275 0
5 Low 1,070 940 Minus 130
6 Very

Low 1,060 590 Minus 470

These data show that in the majority 
of cases soil tests indicated the probable 
response from the major plant foods, 
P and K. Increasing numbers of 
farmers are using this service of soil 
testing .provided by various govern
ment and industrial laboratories as a 
useful guide in employing more eco
nomical kinds and amounts of ferti
lizers. When test shows soils to be de

ficient in phosphorus, a response to that 
element is generally noted. Turnips 
seem to have particular difficulty in 
absorbing through their restricted root 
systems sufficient phosphate for the 
crop’s needs. Most fertilizers used for 
turnips contain at least 12 per cent
p 2o 8.

A table for nitrogen response has not 
been compiled due to the fact that the 
soil tests give the amount of available 
nitrate nitrogen at the time the sample 
is tested. This fluctuates considerably 
depending on conditions at time of 
sampling. It was also felt that most 
growers appreciate the necessity of 
applying sufficient quantities of manure 
to supply the needs of the turnip crop 
well ahead of sowing turnips in order 
to avoid root rot and maggot infesta
tions. They realize that the soil needs 
to be well supplied with organic matter 
to maintain good physical condition 
and structure so necessary to rapid 
growth and high quality for this short- 
season crop.

Little, however, seems to be known 
of the response of this crop to potash. 
Consequently, in 1949, the writer de
signed some field tests in the hope that 
some data might be gathered on this 
phase of turnip nutrition. Table V 
shows the response to potash applied in 
addition to the regular fertilizer em
ployed by the growers. These men 
have all been growing and shipping 
turnips for a number of years.

While averages can be and often 
are misleading, it may be observed 
from this table that an average re
sponse of 124 bushels per acre was 
secured from these 10 tests by the 
application of 200 pounds per acre of 
additional muriate of potash.

Some growers were found to be 
applying salt to their turnip crop. 
Some field tests were conducted in 
which salt (N aC l) was applied, but 
in no case was a favourable response 
observed. In fact in some cases a de
pressed yield was indicated. In one 

( Turn to page 40)



F ig . 1 .  Sp read in g  fe r tiliz e r  on an estab lish ed  p astu re  in  M ontgom ery C ounty, A lab am a.

The Pasture Program in Alabama 
■ *

^  ( j '  oLoiveru  

Agronomy Department, Alabama Polytechnic Institute, Auburn, Alabama

| 11 ’HE pasture program keeps rushing 
X  along in Alabama toward the goal 

of making Alabama a pasture state. 
Just nothing like the pasture move
ment has happened before in Alabama 
agriculture. It started in 1935 from 
almost a “casual dare” of setting a goal 
of at least one improved pasture in 
every agricultural beat (or precinct) 
in Alabama. No one dreamed then 
that pastures would become a main 
source of cash income in a few years. 
But a long-time program centered on 
demonstrations was planned.

There is nothing like having a sound, 
long-time program and “hitting it hard” 
every year. At first, the idea of ferti
lizing a pasture was a joke. Few 
looked on pastures as a crop requiring 
right locations as to soil, good soil 
preparations, fertilizers, and seeding

the right plants on time. Pastures were 
just simply land too poor for row crops. 
You wired it in and let bushes, weeds, 
native grass, and cows fight it out.

The story would be too long if it 
included the “ups and downs” of the 
pasture movement and the many per
sons and organizations which have 
worked at the pasture job. It is well, 
however, to point out a few interest
ing features. From 1935 to 1940 much 
stress was placed on demonstrations. 
Untreated check plots and “check pens” 
were featured. Farmers saw the in
creased growth due to soil preparation 
and good fertilization. In the check 
pens they got a measure of the growth 
being grazed.

On tours and at meetings farmers 
told how their animals grazed up to 
the line of fertilization. One farmer

17
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very enthusiastically told about the old 
family horse, blind and retired to the 
pasture to enjoy old age, grazing right 
to the line where the fertilizer came. 
Fertilizers paid farmers on pastures 
and they quickly accepted the practice.

Now it’s no longer a demonstration 
idea nor a trial patch. It’s just not one 
county—but every county and prac
tically every community. You hear 
farmers talking more and more about 
pastures, and they are making and 
using them. On the farm, at the coun
try store, the courthouse, the bank, seed 
store, the fertilizer plant—wherever 
farmers go they are asking questions 
about pasture problems and swapping 
experiences.

But the pasture program in Alabama 
does not aim to remove row crops from 
the farming system. Of course, there 
are some who should practically aban
don row crops. But most Alabama 
farmers continue their row-cropping 
and develop a pasture program to use 
more land wisely. They are fitting pas
tures into their row-crop system and 
making the land not in row crops an 
important “money-making” part of 
the farm.

Another testimony to success of the

pasture program in Alabama is the 
numerous livestock markets. There 
are markets in nearly every county or 
within a reasonable distance. A few 
years ago there were very few.

“County Green Pasture Clubs” are 
being formed in many counties. Farm
ers become eligible for membership 
when they have reached certain stand
ards in pasture improvement. Prog
ress is determined by use of pasture 
score cards. Certificates of member
ship are awarded at county-wide meet
ings. Usually some local organization 
provides a barbecue or dinner for a 
meeting to award the membership cer
tificates.

Since the beginning of the pasture 
program about 1935 more than two 
and a quarter million acres of perma
nent pastures have received some type 
of improvement practice.

Green grazing in winter was an un
heard-of practice. Now crimson clover 
and rye grass are recognized as a stand
ard pasture mixture for winter grazing. 
The caley pea (wild winter pea) is 
now the standard winter-grazing crop 
in the Black Belt area of Alabama. 
Its sudden popularity was the discovery 

( Turn to page 37)

F ig , 2 .  D airy  cow s in  crim so n  c lo v er and rye grass , T a lled eg a  C ounty, A lab am a, May 1 , 1 9 5 0 .



Weed Control
 ̂Gfenn G. Ĵ̂ lingman 

Agronomy Department, North Carolina State College of Agriculture, Raleigh, North Carolina

JIM BROW N considered himself a 
good farmer. He used the best of 

crop varieties and reasonable quantities 
of fertilizer. The corn was kept clean 
until it was laid by, but then morning 
glory, cocklebur, and other weeds 
came in to smother out his corn, made 
harvesting difficult, and materially re
duced the return for his effort and the 
return on the money spent for fertilizer 
and seed. This type of condition is 
illustrated in Figure 1 where the corn 
yield was 75 bushels per acre but the 
problem of harvesting was difficult.

Figure 2 illustrates what can be ac
complished in the same field where the 
weeds were controlled with one pre
emergence application of 2,4-D. No 
cultivation was used after planting and 
the corn yielded 91 bushels per acre. 
Not only was the yield increased 16 
bushels per acre with the same fertiliza
tion and hybrid, but it is obvious that 
the harvesting operation was made 
much easier.

According to old ideas, weeds were 
considered a necessary evil and there 
wasn’t much that could be done about 
them. The cost of weeds is estimated 
at $450 per farm for the average farmer. 
Farmers do not usually appreciate the 
extent of reduced crop yields, crop 
quality, and the number of insects and 
diseases harbored by the weeds, as well 
as the increased cost of harvesting when 
weeds are present.

In many cases, failure to control 
weeds makes void the beneficial effect', 
of better soil management, improved 
varieties, and better farm machinery.

A satisfactory weed control program 
is nearly always associated with man-

Fig. 1 . Corn com pletely wrapped up with m orn
ing glory and other w£eds. Harrowed and cu lti
vated, the field was clean by lay-by tim e. Yield 

— 7 5  bushels per acre.

agement practices that are known to 
increase. agricultural production. For 
example, competition to weeds is in
creased by properly fertilizing the crop, 
by the use of vigorously growing crops,

F ig . 2 .  Sam e field , co rn , and fe r tiliz a tio n  as 
shown in  F ig . 1 . No cu ltiv a tio n  was used a fte r  
p la n tin g ; weeds were co n tro lled  w ith one p re
em ergence a p p lica tio n  o f  2 ,4 -D . Y ie ld — 9 1

bu shels p e r a cre .
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Fig* 3* C u rled  d o ck  co n tro lle d  in  la d in o , 
o rch a rd  grass pasture* R ig h t o f  fe n c e , trea ted  
w ith one pound o f  2 ,4 *D  in  early  S ep tem b er to  
rem ov e cu rled  d o c k ; l e f t  a lo n g  fe n c e , cu rled  
d o ck  s t il l  g ro w in g ; fa r  le f t ,  e xp erim en ta l p lo ts  

on weed co n tro l*

and the proper date and rate of seeding 
the crop.

In the past, too little emphasis has 
been paid to the actual control of the 
weeds themselves. Practically all re
search was directed toward other ac
tivities even though weed control was 
and still is one of the major costs of 
crop production. However, some of 
us working in the field of weed control 
are concerned now that the farmer will 
try to depend too completely on the 
newer selective weed killers. If prop
erly used, they are truly remarkable, 
yet they cannot carry the load alone. 
The extent to which they are being 
used by U. S. farmers is shown by the 
rise in the production of 2,4-D as given 
below.

2,4-D Production (U S .)  
Year ( pounds)
1945 .......................... 917,000
1947 ..........................  5,629,000
1949   28,000,000

If all the 2,4-D in 1949 was applied 
as a post-emergence spray to corn, 
there would have been sufficient to 
have sprayed two-thirds of all the field 
corn produced in the United States.

This last spring I was invited to look 
at a new grass-legume seeding that was 
being taken over by weeds. The

farmer had used too little of a chemical 
weed killer and had received poor 
results. In looking over the field 
several patches of heavy grass-legume 
growth were found. It appeared that 
fertilizer may have been spilled or that 
manure may have been applied heavily 
to the spots. On closer examination 
the weeds were found to be present in 
the thick green spots, too, but they had 
been crowded back to where they were 
doing little harm. Later, following 
adequate fertilization the grass-legume 
was no longer held back by the weeds. 
It served to emphasize that a balanced 
farming program, whether it be fer
tility,. soil moisture, crop rotation, im
proved varieties and clean seed, im
proved cultural methods or the proper 
use of chemical weed control is needed 
for efficient weed control and an effi
cient agriculture.

Even though most of the above man
agement practices are carefully included 
in the farming program, weeds may 
continue to be a problem. Frequently 
chemicals are the most efficient and the 
easiest method of control. We now 
have over 20 different chemicals that 
have proven their weed-killing ability./ 
Only after considerable research can 
the best use of each one be determined. 
Trials must be made with each crop 
and also with each weed species in
volved.

Research as well as the experience of 
many farmers has shown that weeds 
can be chemically controlled in corn, 
small grains, rice, flax, alfalfa, pastures, 
in some vegetables and fruits, on ditch 
banks, irrigation ditches, lakes and 
ponds, and in turf and lawn areas. 
Undesirable trees and brush can be 
removed from woods and grazing 
areas. In each case the treatment is 
dependent upon the crops and weeds 
concerned. It would be impossible to 
give individual recommendations here. 
Even though the science of weed con
trol, as we presently know it, has de
veloped primarily since 1945, most ex
periment stations are now able to give 

(Turn to page 42)
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Magnesium and Potassium 
Nutrition for Sweet Potatoes 

In the Coastal Plain

B f  ' & M e d e r ,  x  I s a a c s ,  a n d  5  S h e l t o n

Department of Agricultural Research, Campbell Soup Co., Riverton, New Jersey

MAGNESIUM deficiency has been 
a problem on the Coastal Plain 

soils in sweet potatoes for a number 
of years. Early work has shown that 
several thousand acres were seriously 
affected by magnesium deficiency. 
While the use of dolomitic limestone 
has generally corrected the deficiency 
of some crops, it is not used in crop 
rotations involving sweet potatoes. 
Therefore magnesium nutrition, from 
the standpoint of that present in fer
tilizer mixtures, is very important.

Research work2 published in the past 
has shown an interrelation of magne
sium and potassium fertilization from 
the standpoint of crop production. 
The maximum advantage of potash 
fertilization has not been realized be
cause of the result of magnesium de
ficiency. There is an interrelation be
tween the absorption of magnesium 
and potassium as shown by Bear1 and 
others. The question of magnesium 
deficiency is also interrelated with the 
rainfall and ionization dissociation of 
magnesium and potassium from the

clay and organic matter complex of the 
soil.

Work with soil analysis using the 
Hester method has indicated that when 
this test shows less than 100 lbs. of 
available magnesium oxide per acre, 
magnesium deficiency results with nor
mal fertilization.

1951 Experim entation

Because of the fact that there was a 
clear-cut relation between the magne
sium and potassium concentration in 
the fertilizer mixture, experimentation 
was designed to ascertain the optimum 
amount of magnesium and potash in 
the fertilizer mixture to produce a 
maximum yield of high-quality sweet 
potatoes. Five replications of 1/80-acre 
plats of fertilizer analyses were used. 
(See Table below.)

These experiments were conducted 
on an Evesboro loamy fine sand which 
analyzed as per Table next page.

Eight hundred pounds of each fertil
izer mixture per acre were mixed in 
the row on May 30. Ranger sweet

3-9-0
3 -9 -0 + 2 %  MgO 
3-9 -0  + 4 %  MgO 
3 -9 -0 + 6 %  MgO 
3-9-04-8%  MgO

3-9-6
3 -9 -6 + 2 %  MgO 
3 -9 -6 + 4 %  MgO 
3 -9 -6 + 6 %  MgO 
3 -9 -6  + 8%  MgO

3-9-12
3-9-12 + 2 %  MgO 
3 -9 -1 2 + 4 %  MgO 
3 -9 -1 2 + 6 %  MgO 
3 -9 -1 2 + 8 %  MgO

3-9-18
3 -9 -1 8 + 2 %  MgO 
3 -9 -1 8 + 4 %  MgO 
3 -9 -1 8 + 6 %  MgO 
3 -9 -1 8 + 8 %  MgO
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Horizon pH
Pounds/A

Alumi %
Organic
Matter

NH<
Pounds per acre

CaO MgO
num

NO, P,Oj K ,0

Topsoil
Subsoil

5 .4
5 .0

397
98

144
50

Trace
High

1.1
0 .7

Poor
Poor

11
2

58
10

162
104

potatoes were set on June 5 and 6. On 
July 20 an additional 800 lbs. of each 
fertilizer mixture were added as a side- 
dressing. The potatoes were irrigated 
once during the season. There were 
such small amounts of rainfall at any 
one time during the season (1.44 inches 
total) that very little benefit was de
rived from it. The two center rows 
of each plat were harvested on October 
30 and 31 and yield records obtained. 
The potatoes were divided into three 
grades, No. 1, No. 2, and culls.

The results of this experiment are 
shown in Fig. 1. The 3-9-18-J-2% 
magnesium oxide, one-half from solu
ble sources and one-half from dolo- 
mitic limestone, produced the maximum 
yield. This is not entirely in keeping

with the previous results. It was antic
ipated that 4 or 6%  magnesium oxide 
in the 3-9-18 fertilizer mixture would 
produce maximum yields, but due to 
the unseasonably dry weather, leaching 
was not a factor from the standpoint 
of the available magnesium. It is an
ticipated that this work will be repeated 
in the same location another year to 
determine the influence of climatical 
conditions.
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Yearbook

Sinririlltlirp'c “IN SECTS” is the title of the new 1952 Yearbook of
j  Agriculture prepared by the U. S. Department of Agri

culture and for sale at $2.50 per' copy by the Superin
tendent of Documents, Government Printing Office,

Washington 25, D. C. This 952-page volume follows in the line of new Yearbook 
series begun in 1936 which treats specifically of one important phase of agriculture 
each year. With such treatment, the Department is providing valuable reference 
material along with usable, up-to-date information for all who want to keep up 
with the progress in scientific agriculture.
' This year’s book will not only find a prominent place in the farm library; it is
of interest to the city dweller. Such chapters as ‘‘Warnings as to Insecticides,”
“Insects, Man,-and Homes,” and “Pests on Ornamentals” will have wide appeal. 
An outstanding feature is a section of 72 color plates of the important insects of 
the United States. The drawings depict the life stages of the insects and the 
damage they do. Opposite the drawings are descriptions and control recom
mendations. In addition, eight black-and-white photographs and more than 200 
line drawings will help readers identify insects. Altogether the 110 articles in 
the Yearbook discuss more than 800 of the “enemy” to our more prosperous and 
comfortable living.

The Department is to be congratulated for this outstanding volume, the re
cipients of which will be so much better prepared to understand and deal with 
the problem which is estimated to cost us four billion dollars a year.

I Potash Production 
in America

In response to the many and continued re
quests for an educational film on the produc
tion of potash, the American Potash Institute 
has just completed a new and up-to-date mo

tion picture which is being made available through its distributors (see page 46) 
on free loan to the groups specified.

The film is in color and sound with a running time of approximately 25 
minutes. Narration begins with the discovery of the effects of potash on plant 
growth by our American Indians, who placed wood ashes in their hills of corn. 
As the country developed and wood ashes no longer were available in sufficient 
quantities, the depletion of our soils being farmed began and continued until 
large quantities of potash were imported from Europe. This dependence on 
European sources was cut off at the start of World War I, and then began a 
frantic search for sources of this essential plant food in this country. The only 
one of any importance and that has held over to current use was the recovery of

f
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potash from the brine of a dried-up salt lake at Trona, California. In 1926 in 
connection with drilling for oil, potash deposits were found in southeast New 
Mexico. The development of mines in this region together with the production 
at Trona has now made this country entirely independent of any foreign sources.

This narration is backgrounded with scenes showing the taking of the brine 
from Searles Lake and the processing of this brine to obtain the potash salts. 
Scenes in mines at Carlsbad, New Mexico, show how the ore is blasted out, 
brought to the surface of the ground, conveyed to the refineries, and processed 
for the finely ground and granulated forms used in commercial fertilizers and 
other products of the chemical industry.

While the fact that potash is one of the necessary plant foods is well known, 
it is surprising how many people do not know the sources of the mineral and 
how it is prepared for use in agriculture and industry. The Institute is hoping 
that this new film will help materially in supplying this information.

f l| if i  T n i/ P r   ̂ aPr*cot *s a delicately flavored stone fruit which has
been grown for many years throughout California. It finds

P irtlirP  a mar^et as fresh> canned, dried, and frozen fruit and as
juice. By-products are manufactured from the pits of the 

fruits. Last year California produced 172,000 tons of apricots valued at $19,488,-
000. The 1952 production is estimated at 155,000 tons. One of the coastal regions 
of the State, the Santa Clara Valley, and immediately adjacent areas have 24,000 
acres devoted to this fruit crop—a little over half of the total State acreage.

Until a few years ago, symptoms of potash deficiency on the apricot had not 
been identified. Trees showing abnormalities had been noted in a number of 
localities, and the symptoms had been studied. By means of leaf analysis followed 
by field applications of potash, deficiency of potassium has been established re
cently in several areas in Santa Clara Valley.

In severe cases, the trees are stunted and extensive cutting back of limbs is 
apparent due to yearly “die-back.” The leaves of deficient trees fold upward 
and the edges curl. These leaves are yellowish-green in color, and browning or 
scorch appears at the tip, along the edges, and proceeds inward between the veins.

The affected leaves at the right of the cover illustration had 0.6% potassium 
(dry matter basis) in July. The leaves of adjacent treated trees, as depicted at 
the left of the cover illustration, had 2.1% potassium. A favorable change in 
the level of this plant food may be brought about in one year by a heavy appli
cation of potash. Usually such an application causes the potash to build up in 
the tree over succeeding years until an optimum level is attained.

Sometimes, the symptoms of excessive sodium intake are confused with those 
of potassium deficiency. Apricot trees injured by too much sodium also show 
“die-back” of branches, and the leaves burn or scorch along the edges. However, 
many such leaves usually have a circular, cupped shape and the scorch is marginal.

A leaf analysis can be depended upon to determine sodium excess or potassium 
deficiency if there is doubt about the visual symptoms. Leaf content above 0.2% 
sodium (dry matter basis) may well mean sodium excess trouble, while leaf 
readings below 1.5% potassium indicate insufficient potash for best apricot 
production.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat H a y ' Cottonseed
TruckCents 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 Crops
Aug.-July July-June July-June Oct.-Sept July-June July-June July-June i-* • *

Av. Aug. 1909
11.87 22 .5 5July 1 9 1 4 .. . 12 .4 10 .0 6 9 .7 8 7 .8 6 4 .2 8 8 .4

1926.................... 12 .5 17 .9 131.4 117.4 7 4 .5 121.7 13.24 22 .04
1927.................... 2 0 .2 2 0 .7 101.9 109.0 8 5 .0 119.0 10.29 34 .83
1928.................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .1 7
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 .0 4
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10 .5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933................... 10 .2 13 .0 8 2 .4 6 9 .4 52 .2 74 .4 8 .0 9 12 .88
1934.................... 12 .4 2 1 .3 4 4 .6 7 9 .8 81 .5 8 4 .8 13.20 33 .0 0
1935................... 11 .1 18 .4 5 9 .3 7 0 .3 6 5 .5 8 3 .2 7 .5 2 30 .5 4
1936.................... 12 .4 2 3 .6 114.2 92 .9 104.4 102.5 11 .20 33 .3 6
1937................... 8 .4 2 0 .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 4 8 .6 5 6 .2 6 .7 8 2 1 .7 9
1939................... 9 .1 15.4 6 9 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21 .17
1940.................... 9 .9 16 .0 54 .1 8 5 .4 6 1 .8 6 8 .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 3 6 .9 117.0 118.0 9 1 .7 110.0 10 .80 45.61
1943.................... 19 .9 4 0 .5 131.0 206 .0 112.0 136.0 14.80 5 2 .10
1944.................... 2 0 .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 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 2 16 .0 229 .0 17 .60 8 5 .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 5 1 .6 91 .6 173.0 153.0 200 .0 16.70 8 6 .50
1951 

August.......... 34 .60 4 7 .7 117.0 273 .0 165.0 205 .0 15.65 69 .10
Septem ber.. . 33 .73 52 .4 123.0 287 .0 165.0 207 .0 16.55 66 .10
October......... . 36.21 5 7 .7 139.0 271 .0 164.0 210 .0 17.15 69.90
November.. 41 .00 5 0 .0 174.0 280 .0 162.0 219 .0 18.35 72 .70
December.. .  

1952 
January

40.34 51 .0 193.0 305 .0 169.0 222 .0 19.65 71 .6 0

3 8 .70 46 .2 207 .0 347 .0 168.0 220 .0 20 .75 70 .1 0
February. . . . 37 .25 3 3 .8 205 .0 357 .0 166.0 218 .0 20 .6 5 67 .1 0
M arch........... 36 .72 2 3 .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............... 36 .0 8 4 3 .5 264 .0 433 .0 170.0 213 .0 18.65 60 .80
June............... 38 .02 4 4 .0 310 .0 436 J ) 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

Index Numbers (Aug. 1909—July 1914 = 100)
1926.................... 101 179 189 134 116 138 112 98 139
1927.................... 163 207 146 124 132 135 87 154 127
1928.................... 145 200 76 134 131 113 95 152 164
1929.................... 135 183 189 133 124 4 117 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................. 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................. 323 516 131 197 238 226 141 384 185
1951

August. . . . 279 477 168 311 257 232 132 306 181
September. . 272 524 176 327 257 234 139 293 161
O ctober.. . . . .  292 577 188 309 255 238 144 310 171
November. . 331 500 250 319 252 248 155 322 249
December.. . .  325 610 277 347 263 261 166 317 331

1952
January 312 462 297 395 262 249 175 311 337
February.. . 338 294 407 259 247 174 298 217
M arch......... . .  296 235 310 436 257 249 171 273 265
April............ 150 331 474 262 247 169 270 808
May......... 291 435 379 493 265 240 157 270 285
June............. 307 440 445 497 269 233 144 275 250
Ju ly ............. 299 420 393 508 269 224 145 315 287
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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 grads 
pound 

-Hood, 
16-17% 

ammonia, 
Chicago, 

bulk.
of soda of ammonia meal phosphate. f.o.b. Chibulk per bulk per S. E . Mills f.o.b. factory cago, bulk.

1910-14 ...............
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 $3.621926...................... -----  3 .0 6 2 .41 4 .40 4 .9 5 4 .36 4 901927...................... -----  3 .01 2 .2 6 5 .07 5 .87 4 .3 2 6 701928...................... 2 .3 0 7 .0 6 6 .63 4 .92 6 001929...... ............... -----  2 .5 7 2 .0 4 5.64 5 .0 0 4.61 5.721930...................... -----  2 .4 7 1.81 4 .7 8 4 96 3 .7 9 4.581931...................... ___  2 .3 4 1.46 3 .1 0 3 .9 5 2.11 2.461932...................... 1.87 1.04 2 .1 8 2 .1 8 1.21 1 361933...................... 1 .12 2 .9 5 2 .8 6 2 .0 6 2.461934...................... -----  1 .62 1 .20 4 .46 3 .1 5 2 .67 3.271936...................... -----  1 .47 1.15 4 .5 9 3 .1 0 3 .0 6 3 .651936...................... -----  1 .53 1.23 4 .17 3 .4 2 3 .5 8 4.251937...................... . 1.32 4.91 4 .6 6 4 .04 4.801938...................... -----  1 .69 1.38 3 .6 9 3 .7 6 3 .1 5 3 .531939...................... -----  1 .69 1.35 4 .02 4.41 3 .87 3.901940...................... -----  1 .69 1 .36 4 .64 4 .36 3 .3 3 3 .391941...................... 1.41 5 50 5.32 •3.76 4.431942...................... 1 .74 1.41 6.11 5.77 5 .0 4 6.761943...................... 1 .75 1 .42 6 .3 0 5.77 4 .8 6 6.621944........................ 1 .75 1.42 7 .6 8 5 .77 4 .8 6 6.71
1945...................... 1 .75 1.42 7.81 5 .77 4 .86 6.711946...................... 1 .44 11.04 7 .3 8 6 .6 0 9.33
1947...................... ___  2 .5 0 1 .60 12.72 10.66 12.63 10.46
1948........................ 2 .0 3 12.94 10.59 10.84 9 .85
1949........................ 3 .1 5 2 .2 9 10.11 13.18 10.73 10.62
1960........................ 3 .0 0 1 .95 11.01 11.70 10.21 9 .36
1951 

August............ 3 .1 3 2 .0 7 11.94 10.41 8 .66 8.66
Sep tem ber.. . , 3 .1 3 2 .07 11.50 10.78 9 .2 6 9 .26
October............. 3 .1 3 2 .07 12.85 11.28 10.56 10.32
November. . . . 3 .3 4 2 .07 13.93 11.28 10.39 10.25
December........ 3 .3 4 2 .07 14.27 11.28 10.08 10.02

1952 
Jan u ary ............ 3 .3 4 2 .07 14.27 11.28 10.39 12.16
February.......... 3 .3 4 2 .0 7 14.27 11.28 11.61 11.08
M arch............. 3 .3 4 2 .0 7 14.26 11.28 9.71 9.04
April.................. 3 .3 4 2 .0 7 14.26 11.28 8 .8 0 8.05
M a y ................... 3 .3 4 2 .0 7 14.25 11.28 7 .7 5 7 .36
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 .1 9 7.59

1926........................ 113
Index Numbers (1910-14 =  100) 

84 126 140 129 139
1927........................ 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...................... 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...................... 60 223 163 144 191
1946........................ 74 61 315 209 196 265
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 

August............ ___  117 73 341 295 257 246
Septem ber.. . 117 73 329 305 275 263
October........... . 117 73 365 320 313 293
N ovem ber.. . . 125 73 398 320 308 291
December......... 125 73 408 320 299 285

1952 
January............ ___  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
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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 o.i.f. A t
more, mines, bulk. bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1
1910-14 ................ $0 ,536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657
1926........................ .598 3 .2 0 5 .5 7 .596 .854 23 .58 .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 .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 .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 .1 3 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........................ .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........................ .763 3 .8 3 5 .47 .371 .716 14.33 .195
1951

.193August.............. .810 3 .9 8 5 .47 .389 .768 14.72
Septem ber.. . . .810 3 .9 8 5 .47 .386 .768 14.72 .193

• October............. .820 3 .9 8 5 .47 .386 .768 14.72 .193
N ovem ber.. . . .820 3 .9 8 5 .47 .386 .768 14.72 .193
December.........

1952 
January............

.820 3 .9 8 5 .4 7 .420 .827 16.00 .210

.820 3 .9 8 5 .4 7 .420 .827 16.00 .210
February.......... .820 3 .9 8 5 .4 7 .420 .827 16.00 .210
M arch............... .832 3 .9 8 5 .4 7 .420 .827 16.00 .210

‘ April.................. .840 3 .9 8 5 .4 7 .420 .827 16.00 .210
M ay................... .860 3 .9 8 6 .4 7 .420 .827 16.00 .210

1 Ju n e.............. •.. .860 3 .9 8 5 .4 7 .353 .708 13.44 .176
I  Ju ly .................... .860 3 .9 8 5 .47 .386 .768 14.72 .193

Index Numbers (1910-14 = 100)
1926........................ 112 88 114 83 90 98 82
1927........................ 100 86 113 90 97 106 89
1928........................ 108 86 113 94 100 109 92
1929........................ 114 88 113* 94 101 110 93
1930........................ 101 88 113 95 102 111 94
1931........................ 90 88 113 95 102 111 94
1932...................... 85 88 113 95 101 111 94
1938...................... 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

August............ 151 110 112 70 81 61 82
Septem ber.. . 151 110 112 70 81 61 82
October........... 153 110 112 70 81 61 82
N ovem ber.. . 153 110 112 70 81 61 82
December.. . . 153 110 112 75 87 66 85

1952
January.......... 153 n o 112 75 87 66 85
February. . . . 153 110 112 75 87 66 85
March.............. 155 110 112 75 87 66 85
April................ 157 110 112 75 R7 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
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities

Prices paid
by farmers Wholesale

Farm
prices*

192 6 ...............  146
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
1 9 3 8 . . . .___  97
193 9 ...............  95
194 0 ...............  100
194 1 ...............  123
194 2 ...............  158
194 3 ...............  192
194 4 ...............  196
194 5 ...............  206
194 6 ...............  234
194 7 ...............  275
194 8 ...............  285
1949 ...............  249
195 0 ...............  256
1951

August.. . .  292 
September. 291 
October.. .  296* 
November. 301 
December.. 305

1952
January. . .  300 
February. .  289 
March. . . .  288
April  290
M ay 293
June  292
Ju ly  295

for com
modities 
bought*

150
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
271
272
274
273

275 
278 
277
277
278 
278 
277

pnces 
of all com
modities'!

146
139
141
139
126
107
95
96 

109
117
118 
126 
115 
112 
115 
127 
144
151
152 
154 
177 
222 
241 
226 
236

258
258
259 
259 
258

258
255
251
251
252 
250 
250

Fertilizer
material!

119
116
121
114
105
83
71 
70
72 
70
73 
81
78
79
80 
86
93
94
96
97 

107 
130
134 
137 
132

135 
135
140
143
144

144
146
144
142
142
141 
141

Chemical
ammoniates

94
89
87
79
72
62
46 
45
47 
45 
47
50 
52
51
52
56
57 
57 
57 
57 
62 
74 
89 
99 
89

94
94
94
98
98

98
98
98
98
98
98
98

Organic
ammoniates

135
150
177
146
131
83
48
71
90
97

107
129 
101 
119 
114
130 
161 
160
174
175 
240 
362 
314 
319 
314

294
300
335 
343 
342

347
365
336 
322 
306 
316 
313

Superphos
phate
112
100
108
114
101
90 
85 
81
91
92 
89
95 
92 
89
96 

102 
112 
117 
120 
121 
125 
139
143
144 
142

151
151
153
153
153

153
153
155
157
160
160
160

Potash1
86
94 
97 
97 
99 
99 
99
95 
72 
63
69
75 
77 
77 
77 
77 
77
77
76 
76 
75 
72
70 
70
72

74
73 . 
73 
73
78

78
78
78
78
78
69
73

• U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prl^o 
and index numbers of specific farm products revised from a calendar year to » 
crop-year basis. Truck crops index adjusted to the 1 9 2 4  level of the a l l - c o m m o d l i y  
Index.

t  Department of Labor index converted to 1910-14 base.
JThe Index numbers of prices of fertilizer m aterials are based on original stud* 

made by the Department of Agricultural Economics and Farm  Management 
Cornell University. Ithaca, New York. These indexes are complete since 189.- 
The series was revised and reweighted as of March 1940 and November 1942.

1 n e g lim liig  J n 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 rice s  p rev io u sly  quoted,

f A ll p o tash  s a lts  now  quoted  F .O .B . m ines on ly i m an u re sn lts  sin ce  Ju n e  1011. 
o th e r  c a r r ie r s  s in ce  J u 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 otash  Is lo w er than ta r  
an n u al a v e ra g e  b ecau se  s in ce  1026 o v e r 00%  o f th e  p o tash  used in a g ricu ltu re  has 
been c o n tra e te d  fo r  d u rin g  th e  d iscou n t p eriod . T h e  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 * .3 5 3  p er u n it K »0 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 r a g e  th an  do prteea based on arith m etical 
a v e ra g e s  o f  m o n th ly  q u o ta tio n s .



T his sectio n  co n ta in s  a  sh o rt review  o f  som e o l  th e  m ost p ra c tica l and  im p o rta n t b u lle tin s , an d  lis ts  
a ll re ce n t p u b lica tio n s  o f  tb c  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 e rim e n t S ta tio n s , 
and C anada, re la tin g  to  F e r tilis e rs , S o ils , C rop s, and  E conom 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  PLA N T  FO O D  w ould p ro v id e  a  co m p le te  in d ex  cov erin g  a ll p u b lica tio n s  
from  these sou rces on th e  p a rtic u la r  s u b je c ts  nam ed.

F ertilizers
"General Recommendations— Fertilizers for 

Alaska 1952," Agr. Exp. Sta., Univ. of Alaska, 
Palmer, Alaska, Cir. 13 (Rev.) fan. 1952, A. 
H. Mick, H . /v Hodgson, and M. F. Babb.

"Spectrochemical Methods for the Determi
nation of Minor Elements in Plants, Waters, 
Chemicals, and Culture Media," Agr. Exp. 
Sta., Univ. of Calif., Berkeley, Calif., A. P. 
Vanselow and G. F. Liebig, Jr.
I "Sales of Commercial Fertilizers and of 
Agricultural Minerals Reported to Date for 
Quarter Ended March 31, 1952," Dept, of 
Agr., Bur. of Chem., Sacramento, Calif. Bur. 
of Chem. Announcement No. FM-226, May 14, 
1952.

“Potato Fertilizer Trials, San Joaquin County 
Delta 1948, 1949, 1950 Summary," Ext. Serv., 
Univ. of Calif., Berkeley, Calif., Truck Crops 
Mimeo. No. 54 Apr. 1952, 0 .  A. Lorenz, M. 
P. Zobel, and J. P. Underhill.

"Manures, Fertilizers, and Soil Amend
ments," Dept, of Agr., Ottawa, Ontario, Can
ada, Pub. 585, July 1951, H . J. Atkinson, J. C. 
Woodward, P. O. Ripley, M. B. Davis, and 
N. A. MacRae.

"Fertilizers for Various Crops," Dept, of 
Agr., Ottawa, Ontario, Canada, Pub. 870, Mar. 
1952.

"Summary Total of Fertilizer Tonnages 
Shipped for Use in Delaware January 1 to 
December 31, 1951," Board of Agr., Dover, 
Del.

"Leaching of Fertilizer Phosphorus in Acid 
Sandy Soils as Affected by Lime," Agr. Exp. 
Sta., Univ. of Fla., Gainesville, Fla., Cir. S-32, 
July 1951, J. R. Neller, D. W. Jones, N. Gam
mon, Jr., and R. B. Forbes.

"Fertilizers, Fertilizer Materials and Rock 
Phosphate Sold in Illinois, July 1, 1951 to 
December 31, 1951," Agr. Exp. Sta., Univ. of
III., Urbana, III., AG1531, June 1952, T. Kurtz 
and N. G. Pieper.

"Balanced Plant Nutrients Increase Profits," 
Ext. Serv., Purdue Univ., Lafayette, Ind., AY  
73a, H . R. Lathrope.

"Preparing the Soil for and Fertilizing Sweet 
Potatoes," Ext. Serv., Univ. of Md., College 
Park, Md., Fact Sheet 23, Apr. 1951, E. K. 
Bender.

"Boron Deficiency in Alfalfa," Ext. Serv., 
Univ. of Mo., Columbia, Mo., Cir. 599, July
1951, A. W. Klemme.

"Effect of Different Sources of Fertilizer 
Nutrients and Different Rates of Fertilizer Ap
plications on Yields of Vegetable Canning 
Crops—Beets, Cabbage, Peas, Sweet Corn, 
Tomatoes," Agr. Exp. Sta., Cornell Univ., 
Geneva, N. Y ., Bui. 749, Feb. 1952, C. B. Sayre 
and M. T . Vittum.

"Relation of Marion Market Cabbage Yield 
and Bursting to Rates of Application and 
Sources of Fertilizer Nutrients and Insect Con
trol," Agr. Exp. Sta., Cornell Univ., Geneva, 
N. Y„ Bui. 750, Feb. 1952, M. T. Vittum and
G. E. R. Hervey.

"Fertilizers for Field Crops, 1952," Ext. 
Serv., Cornell Univ., Ithaca, N. Y ., Ext. Bui. 
780, Rev. Mar. 1952, S. R. Aldrich.

"Fertilizer Recommendations for the Com
mercial Production of Vegetables and Pota
toes," Ext. Serv., Ithaca, N. Y ., Ext. Bui. 855, 
Feb. 1952.

"Official 1952-1953 Fertilizer Grade List as 
Approved by the North Carolina Board of 
Agriculture," N. C. Dept, of Agr., Raleigh, 
N. C„ June 24, 1952.

"Hybrid Corn and Fertilizers for Corn," 
Ext. Serv., Okla. A & M College, Stillwater, 
Okla., Cir. 411, W. Chaffin.

"Know Your Fertilizers," Ext. Serv., Clem
son College, Clemson, S. C., Cir. 371, Mar.
1952, H. Woodle.

"Distribution of Fertilizer Sales in Texas, 
July 1-December 31, 1951," Agr. Exp. Sta., 
Texas A & M College, College Station, Texas, 
Feb. 28, 1952, J. F. Fudge.

"The Inspection of Commercial Fertilizers 
and Agricultural Lime Products for 1951," 
Related Services Div., Univ. of Vt., Burling
ton, Vt., Rpt. 19, Nov. 1951, L. S. Walker and
E. F. Boyce.

"Virginia Fertilizer Law 1952," Dept, of 
Agr., Div. of Chem., Richmond, Va.

"Ground Rock Phosphate," Ext. Serv., Va. 
Poly. Inst., Blacksburg, Va., Cir. 549, June 
1952.

"Commercial Fertilizers—1952," Dept, of 
Agr., Madison, Wis., No. 312, Mar.-Apr. 1952, 
W. B. Griem.

"What Fertilizer Should I Use?" Ext. Serv.,

33
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Univ. of Wis., Madison, Wis., Cir. 412, fan. 
1952, E. Triiog, C. J. Chapman, and K. C. 
Berger.

“Commercial Fertilizers, Consumption in 
the United States 1950-51,” U. S. Dept, of 
Agr., Bcltsvillc, Md., W. Scholl and H. M. 
Wallace.

Soils

"Soil and Tissue Testing Conference,” Ont. 
Agr. College, Guelph, Ont., Can., Jan. 30, 
1952.

"Land-Use Ordinances of Soil Conservation 
Districts in Colorado,” Agr. Exp. Sta., Colo. 
A & M College, Ft. Collins, Colo., Tech. Bui. 
45, Mar. 1952, S. W. Voelker.

"Some Physical Facts about Connecticut 
Soils,” Agr. Exp. Sta., Univ. of Conn., Ntw  
Haven, Conn., Spec. Bui., Soils X, Feb. 29, 
1952, C. L. W. Swanson.

"The Net Worth of Our Northeastern Soils,” 
Agr. Exp. Sta., Univ. of Conn., New Haven, 
Conn., Spec. Bui., Soils XI, May 14, 1952,
C. L. W. Swanson.

"Soil Reaction (p H ),” Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Cir. S-39, Nov. 1951,
G. M. Volk, and N. Gammon, Jr.

"Land Capability for Soil and Water Con
servation in Idaho,” Agr. Exp. Sta., Univ. of 
Ida., Moscow, Ida., Sta. Bid. No. 286, June 
1951, C. F. Parrott and G. O. Baker.

"How Valuable Are the Soils of Central 
Illinois,” Agr. Exp. Sta., Univ. of 111., Urbana,
111., Bui. 550, Jan. 1952, W. N. Thompson and 
P. E. Johnston.

"Percentage of Soil Samples by Counties 
Testing Low, Slight, Medium, and High in 
Illinois, 1950,” Dept, of Agron., Univ. of 111., 
Urbana, III., AG 1513a, Aug. 1951, A. U. 
Thor and W. J. Armon.

"Illinois Soil-Testing Data by Counties 
1950,” Dept, of Agron., Univ. of 111., Urbana,
111., AG 1513b, Aug. 1951, A. U. Thor and 
W. J. Armon.

"Illinois Acreage by Counties Testing Low, 
Slight, Medium, and High in Potassium and 
Phosphorus—0, 2, 3, 4 and 5 Ton Lime Re
quirement,” Dept, of Agron., Univ. of 111., 
Urbana, III., AG 1523a, Dec. 7, 1951, A. U. 
Thor and W. J. Armon.

"Brownstown Soil Experiment Field 1940-51 
— General Summary of Results," Agr. Exp. 
Sta., Univ. of 111., Urbana, 111., AG 1529, F. C. 
Bauer and P. E. Johnson.

"Seedbed Preparation of Wheat Following 
Lespedeza," Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Bui. 565, Jan. 1952, C. L. 
Day and M. M. Jones.

"New York’s Soils, Crops, and Erosion at a 
Glance,” Dept, of Agron., Cornell Univ., 
Ithaca, N. Y., June 1950, M. G. Cline and S. 
R. Aldrich.

"Irrigation Management Investigations on 
Nonsaline Soils," Agr. Exp. Sta., Oreg. State 
College, Corvallis, Oreg., Tech. Bui 23, Mar.

1952, A. W. Marsh, L. R. Swarner, F. M. 
THeston, C. A. Bower, and E. N. Hoffman.

"Irrigated Farms Under Development 
(Northern Jefferson County, Oregon)," Agr. 
Exp. Sta., Oreg. State College, Corvallis, Oreg., 
Cir. of Inf., 508, Jan. 1952, H. A. Osborn and
C. V. Plath. *

"Economic Land Classification of Rappa
hannock County," Agr. Exp. Sta., Va. Poly. 
Inst., Blacksburg, Va., Bui. 449, Mar. 1952,
G. W. Patteson and A. J. Harris.

"Better Crops & Incomes from Sandy Soils," 
Ext. Serv., Univ. of Wis., Madison, Wis., Cir 
402, July 1951, A. R. Albert.

Crops

"Cotton Production Practices in the Black 
Belt Area of Alabama," Agr. Exp. Sta., Ala. 
Poly. Inst., Auburn, Ala., Cir. No. 105, Dec. 
1951, M. White, R. W. Robinson, and R. B. 
Glascow.

"A Century of Science on Alabama Farms," 
Ext. Serv., Ala. Poly. Inst., Auburn, Ala., Cir. 
430, Feb. 1952, P. O. Davis.

"Alaska Agricultural Experiment Station, 
Fourteenth Progress Report 1949," Agr. Exp. 
Sta., Univ. of Alaska, Palmer, Alaska, Oct.
1951.

"Farming in the Matanuska and Tanana 
Valleys of Alaska," Agr. Exp. Sta., Univ. of 
Alaska, Palmer, Alaska, Bui. 14, Jan. 1952,
C. A. Moore.

"Land Clearing in Alaska," Ext. Serv., Univ. 
of Alaska, Palmer, Alaska, Ext. Cir. No. 901, 
Apr. 1951, C. W. Wilson.

",Forest Plantations in Arkansas," Agr. Exp. 
Sta., Univ. of Ark-, Fayetteville, Ark-, Bui. 
512, June 1951, F. M. Meade.

"Corn Performance Tests 1951,” Agr. Exp. 
Sta., Univ. of Ark-, Fayetteville, Ark-, Rpt. 
Series 29, Feb. 1952, A. B. Burdick and W. /. 
Wiser.

"House Plants and Their Care," Ext. Serv., 
Univ. of Ark., Fayetteville, Ark., Leaf. No. 
154, May 1951, L. H. Burton.

"1951 Arkansas Cotton Variety Tests," Agr. 
Exp. Sta., Univ. of Ark., Fayetteville, Ark.. 
Mimeo. Series No. 8, Mar. 1952.

"Castor Bean Yield Trials 1942, 1950, 
1951," Agr. Exp. Sta., Univ. of Ark., Fayette
ville, Ark., Mimeo. Series No. 9, Mar. 1952, 
A. B. Burdick, W. /. Wiser, and R. F. Ford.

"Potato Varieties in Kern County, Califor
nia," Agr. Exp. Sta., Univ. of Calif., Berkeley, 
Calif., Bui. 727, Nov. 1951, G. N. Davis. F. /. 
Stevenson, and D. N. Wright.

"Irrigation. Experiments with Grapes." Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., Bui. 
728, Sept. 29, 1950, A. H. Hendrickson and
F. J. Veihmeyer.

"Improving California Brush Ranges," Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., Cir. 
371, Jan. 1952, R. M. Love and B. /. Jones.

"Thirty-second Annual Report Period End
ing December 31, 1951, California Department 
of Agriculture,” Dept, of Agr., Sacramento,
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Calif., Vol. XL, No. 4, Oct., Nov., Dec. 1951.
. ' Animal Husbandry Division Progress Re
port 1937-1949,” Central Exp. Farm., Dept, 
of Agr., Ottawa, Ontario, Can.

"Seventy-Fifth Annual Report of the On
tario Agricultural College and Experimental 
Farm 1950,” Dept, of Agr., Ottawa, Ontario, 
Can.
I ‘‘Dominion Experimental Farm Nappan, 
N. S. Progress Report 1937-1947," Dept, of 
Agr., Ottawa, Ontario, Can.
; ‘‘Dominion Experimental Substation Smith- 
ers, British Columbia Progress Report 1938J
1950," Dept, of Agr., Ottawa, Ontario, Can.
' "Onions,” Ont. Agr. College, Guelph, On
tario, Can., Bui. 486, Apr. 1952, C. C. Filman 
and J. S. Shoemaker.

"The Formation of Asparagine in Etiolated 
Seedlings of Lupinus albus L," Agr. Exp. Sta., 
Univ. of Conn., New Haven, Conn., Bui. 553, 
Jan. 1952, A. N. Meiss.
[ "1951 Report Florida Agricultural Exten
sion Service,” Ext. Serv., Univ. of Fla., Gaines
ville, Fla. ■

"Diseases, Deficiencies and Injuries of Cab
bage and Other Crucifers in Florida,” Agr. 
Exp. Sta., Univ. of Fla., Gainesville, Fla., Bid. 
492, Mar. 1952, A. H. Eddins.

"Propagation of Ornamental Plants,” Ext. 
Serv., Univ. of Fla., Gainesville, Fla., Bui. 150, 
Apr. 1952, ]. V. Watkins.

"Costs and Methods of Pasture Establish
ment and Maintenance,” Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Cir. S-33, July 1951,
D. W. Jones, E. M. Hodges, and W. G. Kirk.

"The Sapodilla in Florida,” Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Cir. S-34, Aug.
1951, G. D. Ruehle. "■

"Plant Beds for Flue-Cured Tobacco,” Agr. 
Exp. Sta., Univ. of Fla., Gainesville, Fla., Cir. 
S-44, Jan. 1952, F. Clark and G. M. Volk.

"Thirtieth Annual Report 1949-1950 Georgia 
Coastal Plain Experiment Station,” Agr. Exp. 
Sta., Univ. of Ga., Tifton, Ga., Bui. 49, July
1950.

"1951 Variety Performance Trials of Field 
Crops,” Agr. Exp. Sta., Univ. of Ga., Tifton, 
Ga.

"Seed Treatment, Seed Quality, and Rate of 
"Seeding of Cotton,” Ga. Exp. Sta., Experiment, 

Ga., Press Bui. 637, Mar. 31, 1952, B. S. 
Hawkins.

'.'Lawns for Hawaii," Ext. Serv., Univ. of 
Hawaii, Honolulu, Hawaii, Ext. Cir. # 2 5 5 ,  
Rev. June 1951, W. Bembower.

"Recommendations for Potato Production in 
Idaho,” Agr. Exp. Sta., Univ. of Ida., Moscow, 
Ida., Mimeo. No. 117, June 1951.

"Field and Laboratory Investigations in Ag
ronomy,” Agr. Exp. Sta., Univ. of III., Urbana,
111.. AG 1501, June 1951.

"Grow Abundant High Quality Roughage 
Hay Silage Pasture,” Ext. Serv., Univ. of Me., 
Orono, Me., Cir. 272, Mar. 1952.

"Quality, Size and Yield of Tubers in 1951 
Potato Variety Trials,” Agr. Exp. Sta., Univ. of

Me., Orono, Me., Mimeo Rpt. No. 26, Jan. 
1952, G. L. Terman and R. V. Akeley.

"Research Leads the Way to Agricultural 
Progress,” Agr. Exp. Sta., Univ. of Md., Col
lege Park, Md., 64th A. R., Sta. Bui. A-67.

"Planting Sweet Potatoes and Treating 
Sprouts," Ext. Serv., Univ. of Md., College 
Park, Md., Fact Sheet 24, Apr., 1951, F. C. 
Stark, L. E. Scott, and W. F. Jeffers.

"Ninetieth Annual Report Secretary of the 
State Board of Agriculture State of Michigan 
and Sixty-fourth Annual Report, Agricultural 
Experiment Station July 1, 1950 to June 30, 
1951,” Mich. State College, Lansing, Mich., 
Vol. 46, No. 23, May 1952.

"Varietal Trials of Farm Crops,” Agr. 
Exp. Sta., Univ. of Minn., St. Paul, Minn., 
Misc. Rpt. 15, Feb. 1952, H. K. Hayes, E. R. 
Ausemus, J. O. Culbertson, J. W. Lambert, and 
R. G. Robinson.

"1951 Cotton Variety Tests in Mississippi," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Bui. 488, Jan. 1952, J. B. Dick an^ 
Z. F. Lund.

"The Effect of Growing Conditions on the 
Nutritive Value of Green Vegetables," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Cir. 173, May 1952, O. Sheets.

"Oat Varieties for the Mississippi Delta," 
Serv. Sheet 421, Sept. 1951, D. H . Bowman; 
"Wheat Varieties for the Mississippi Delta,” 
Serv. Sheet 422, Sept. 1951, D. H . Bowman; 
"Strawberry Varietal Tests— 1950-51,” Inf. 
Sheet 467, Feb. 1952, J. P. Overcash, S. P. 
Crockett, ' B. C. Hurt, and W. F. Jenkins; 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss.

"Plant Nutrition and the Hydrogen Ion— 
VII. Cation Exchange Between Hydrogen Clay 
and Soils," Agr. Exp. Sta., Univ. of Mo., Co
lumbia, Mo., Res. Bui. 477, May 1951, D. A. 
Brown and Wm. A. Albrecht.

"Blackberry and Raspberry Culture in Mis
souri,” Ext. Serv., Univ. of Mo., Columbia, 
Mo., Cir. 605, Nov. 1951, D. D. Hemphill.

"Popcorn Production in Missouri,” Ext. 
Serv., Univ. of Mo., Columbia, Mo., Cir. 609, 
Jan. 1952, M. S. Zuber.

"Growing Apples in New Hampshire,” Ext. 
Serv., Univ. of N. H ., Durham, N. H ., Bui. 
100, May 1951, E. J. Rasmussen, W. W. 
Smith, L. P. Latimer, and A. F. Yeager.

"Science and the Land,” Agr. Exp. Sta., 
Rutgers Univ., New Brunswick, N. J., 72nd 
A. R.

"Forest-Tree Planting in New Jersey,” Ext. 
Serv., Rutgers Univ., New Brunswick, N- /•» 
Leaf. 74, Feb. 1952, A. N. Lentz.

"Recommended Fruit Varieties for New 
Mexico,” Agr. Exp. Sta., N. Mex. A & M Col
lege, State College, N. Mex., Press Bui. 1061, 
Jan. 1952, J. V. Enzie, R. E. Harper, and K. 
W. Hench.

"Agriculture at Cornell,” Cornell Univ., 
Ithaca, N. Y., Aug. 1951.

"Gardening for Better Living,” Ext. Serv.,
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Cornell Univ., Ithaca, N. Y ., Bnl. 860, Feb. 
1952.

"Agriculture Astride the Century’’ N. C. 
State College, Raleigh, N. C., 1950-51 A. R.

"Plant Forest Trees," Ext. Serv., N. C. State 
College, Raleigh, N. C., Ext. Cir. 371, Apr. 
1952, J. L . Gray.

",Dwarf Kafir 44-14 and Redlan," Agr. Exp. 
Sta., Okla. A & M College, Stillwater, Okht., 
Bui. No. B-384, June 1952, F. F. Davies and 
J. B. Sieglinger.

"Know Your Native Grassland," Ext. Serv., 
Okla. A & M College, Stillwater, Okla., Cir. 
558, E. Roberts.

"Growing Subclover in Oregon," Agr. Exp. 
Sta., Oreg. State College, Corvallis, Oreg., Bui. 
432, Rev. Jan. 1952, H . H . Rampton.

"Strawberry Production in Small Areas," 
Ext. Serv., Oreg. State College, Corvallis, 
Oreg., Cir. 547, Jan. 1952, R. R. Clark.

"Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College Pa., Suplt. 3, 
Bui. 540, June 1952.

"Grassland Seed Mixtures, Forage Crop Va
rieties and Rotation Fertilization for Pennsyl
vania," Ext. Serv., Pa. State College, State Col
lege, Pa., Spec. Fldr., Jan. 1952.

"Sawdust Mulch for Blueberries," Agr. Exp. 
Sta., Univ. of R. I., Kingston, R. I., Bui. 312, 
Ian. 1952, V. G. Shutak and E. P. Christopher.

"Soybeans," Ext. Serv., Clemson Agr. Col
lege, Clemson, S. C., Cir. 370, Mar. 1952,
H. A. Woodle.

"Coastal Bermuda," Ext. Serv., Clemson 
Agr. College, Clemson, S. C., Cir. 374, Mar. 
1952, H . A. Woodle.

"South Dakota Crop Varieties Recommenda
tions and Descriptions," Ext. Serv., S. D. State 
College, Brookings, S. D., Cir. 474, Jan., 1952.

"Corn Production in Texas," Agr. Exp. Sta., 
Tex. A €r M College, College Station, Tex., 
Bui. 746, Feb. 1952, J. S. Rogers and J. W. 
Collier.

" Corn Fertility Studies at the Blackjiand Sta
tion, 1949-51," P. R. 1418, Nov. 28, 1951, 
J. W. Collier; " Grain Sorghum Variety Tests 
at Lubbock, 1947-50," P. R. 1422, Dec. 21, 
1951, E. L. Thaxton, Jr., J. Box, and D. L. 
Jones; "Legume Tests at Kirbyville and Cleve
land 1950-51," P. R. 1425, Jan. 7, 1952, E. D. 
Cook and R. P. Bates; "Goliad Barley," P. R. 
1426, Jan 7, 1952, E. S. McFadden and G. W. 
Rivers; "Yields of Legumes as Green Manure 
Crops at Kirbyville and Cleveland, 1950-51," 
P. R. 1427, Jan. 8, 1952, E. D. Cook and R. P. 
Bates; "Yield of Cool Season Grasses at Kirby
ville and Cleveland, 1950-51," P. R. 1428, Jan. 
8, 1952, E. D. Cook and R. P. Bates; "Phos
phoric Acid and Protein Content of Five Warm 
Season Grasses in the Lower Rio Grande Val
ley," P. R. 1429, Jan. 8, 1952, E. M. Trew and 
L. C. Kapp; "Clover Variety Tests at Kirby
ville 1950-51," P. R. 1432, Ian. 24, 1952,
E. D. Cook and R. P. Bates; "Clovers and Dal- 
lisgrass Volunteer after One Rice Crop," P. R. 
1435, Feb. 1, 1952, R. M. Weihing and J. B.

Moncrief; "Cotton Variety Tests in Wharton 
County, 1949-51," P. R. 1436, Feb. 9. 1952, 
M. E. Riewe and J. C. Smith; "Denton Cotton 
Variety Tests 1947-51," P. R. 1437. Feb. 12, 
1952, J. H . Gardenhire and D. I. Dudley; 
"Effects of Legume Management and Nitrogen 
on Corn Yields at Denton," P. R. 1439, Feb. 
15, 1952, M. J. Norris, D. I. Dudley, and E. B. 
Reynolds; "Effect of Legumes, Nitrogen and 
Row Systems on the Yield of Corn on Miller 
Clay Soil 1950-51." P. R. 1440, Feb. 25. 1952,
H. E. Rea, F. A. Wolters, and J. E. Roberts; 
"Sweet Corn Variety Trials, El Paso V alley  
1949-51," P. R. 1442, Feb. 29, 1952, M. D. 
Bryant and P. J. Lyerly; Agr. Exp. Sta., Tex. 
A & M College, College Station, Tex.

"How to Have a Good Lawn," Ext. Serv., 
Univ. of Vt., Burlington, Vt., Cir. 121, Mar.
1951, E. P. Hume.

"What to Plant in 1952," Agr. Exp. Sta., 
Va. Poly. Inst., Blacksburg, Va„ Bui. 450, Apr.
1952.

"Why Settle for Less?— 100 Bushels of Corn 
per Acre," Ext. Serv., Va. Poly. Inst., Blacks
burg, Va., Cir. 541, Apr. 1952.

"Tomatoes—Easy to Grow—Easy to Can— 
Easy to Serve," Ext. Serv., Va. Poly. Inst., 
Blacksburg, Va., Cir. 542, Apr. 1952.

"What’s New in Farm Science— Annual Re
port, Part Two," Agr. Exp. Sta., Univ. of Wis„ 
Madison, Wis., Bui. 492, June 1951.

"Report 61— 1950-51," Agr. Exp. Sta., Univ. 
of Wyo., Laramie, Wyo.

"Report on the Agricultural Experiment Sta
tions, 1951," Office of Exp. Sta., USDA, Wash., 
D. C., Ian. 1952, R. W. Trullinger.

"Report of the Chief of the Bureau of Plant 
Industry, Soils, and Agricultural Engineering, 
Agricultural Research Administration 1951," 
USDA, Wash., D. C.

"Report of The Administrator of Agricul
tural Research, 1951," USDA. Wash., D. C.

"Soybeans for Feed, Food, and Industrial 
Products," USDA, Wash., D. C., Farmers’ Bui. 
No. 2038, Feb. 1952, W. J. Morse and /. L  
Cartter.

"Castorbean Production," USDA, Wash., 
D. C., Farmers' Bid. No. 2041, Apr. 1952,
D. L. Van Horn.

",Blueberry Growing," USDA, Wash., D. C., 
Farmers’ Bui. No. 1951, Rev., G. M. Dar- 
row, J. B. Demaree, and W. E. Tomlinson.

"For Higher Yields of Corn," USDA, Wash.,
D. C., PA 198, Apr. 1952.

Econom ics

"Connecticut Vegetable Industry And Us 
Outlook for 1952," Dept, of Farms & Markets, 
Marketing Div., Hartford, Conn., Bui. 121, 
Apr. 1952.

"Production Efficiency on New England 
Dairy Farms, 2. Economies of Scale in Dairy
ing—An Exploration in Farm Management Re
search Methodology," Agr. Exp. Sta., Univ. of 
Conn., Storrs, Conn., Bui. 285, Feb. 1952, L F.
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Fellows, G. E. Frick, and S. B. Weeks.
"Cigar Leaf Statistics and Outlook, Spring, 

1952," Agr. Exp. Sta., Univ. of Conn., Storrs, 
Conn., INF-40, May 10, 1952, A. W. Dewey.

"Economic Facts for Idaho Farm Families," 
Agr. Ext. Serv., Univ. of Idaho, Boise, Idaho, 
fan. 31 ,1952.

"Farm and Home Situation for 1952," Agr. 
Ext. Serv., Univ. of La., Baton Rouge, La., 
Ext. Pub. 1111, Dec. 1951.

"Supply and Use of Blueberries in Maine, 
1924 to 1950," Agr. Exp. Sta., Univ. of Me., 
Orono, Me., Mimeo. Rpt. 27, Jan. 1952, G. F. 
Dow and G. H. Chick•

"North Carolina Tobacco Report 1951- 
1952," N. C. Dept, of Agr., Raleigh, N. C.,

"1952 Farm and Home Outlook’’ Agr. Ext. 
Serv., S. D. State College, Brookings, S. D-, 
Ext. Leaf. 138, Jan. 1952, L. M. Bender.

"Economic Effects of a Grass-Legume Rota
tion in Palouse Wheat-Pea Area," Agr. Exp. 
Sta., State College of Wash., Pullman, Wash., 
Sta. Cir. 183, Feb. 1952, V. W. Baker and J. P. 
Swanson.

"Agricultural Statistics 1951," USDA, Wash.,
D. C.

"Annual Report of the Farm Credit Admin
istration 1950-51," USDA, Wash., D. C.

"Commodity Futures Statistics, July 1950- 
June 1951," USDA, Commodity Exchange Au
thority, Wash., D. C., Stat. Bui. 107.

Bui. 126, Apr. 1952.

Pasture Program in Alabama . . .
( From page 18)

of its great response to phosphate.
One objective is to encourage bring

ing into use all land on the farm not 
needed for row crops that will produce 
some type of grazing. Part of the 
row crops fit into a grazing rotation.

What Is the Pasture Program?
The goal is: “A year-around pasture.” 

Following are the basic parts:
1. A clover-grass permanent pasture 

. . .  It is the basis of a pasture system. 
But climatic conditions are such that 
some supplementary grazing should be 
produced for stress periods. A perma
nent pasture will not meet grazing 
needs every month in the year.

2. Supplementary summer grazing 
. . . This is provided by such crops as 
sericea, lespedeza, Johnson grass (in 
the Johnson grass areas), kudzu, Sudan 
grass, and millet.

3. Supplementary winter grazing . . .  
This is provided by such crops as crim
son clover and rye grass or oats, oats 
and vetch, or oats alone, caley peas, 
and other crops.

4. Substitute for permanent pasture 
. . . Some farmers have' little or no 
land suited to permanent pasture. By 
means of supplementary summer- and

. supplementary winter-grazing crops, 
good grazing programs are provided.

A very important feature is produc
tion of surplus hay for emergencies due 
to drought or cold. Then, too, we 
need hay at periods in the spring when 
bloat is severe.

It is not expected that a farmer can 
develop a year-around system in one 
year. Usually it takes several years to 
develop a satisfactory system. And then 
changes are necessary from year to 
year.

Regardless of system developed there 
are certain essentials to success based 
on research of the Experiment Sta
tions and observations of results ob
tained by farmers over a period of 
about 15 years.

The following are essential:

1. Locating plants or mixture ac
cording to suited soils

2. A good job on soil preparation
3. Seeding on time
4. Seeding properly
5. Right fertilization
6. Controlled grazing.
Good soil preparation and right ferti

lization to start the pasture and regu
lar annual fertilization, we think, are 
the most important factors for success.

Continuation of the pasture program 
in Alabama for the next 10 years will 
really make “Grassland Farming” an 
established practice on most farms.
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More and Better Proteins . . .

( From page 13)

power to include more of the amino 
acids on its potential than are possible 
on the more eastern soils of the Corn- 
belt? Shall we not expect that State’s 
wheat and alfalfa to represent increas
ing deficiencies in terms of the specific 
amino acids and the consequent nutri
tional deficiencies possibly not yet as
sociated specifically with the shortage 
of crude proteins but still operating as 
a hidden hunger?

When our corn and our wheat crops 
are slipping lower in their creation of 
proteins in total; when these food es
sentials are already known to be in
complete in the essential amino acid, 
tryptophane, for example, in corn, and 
lysine in the case of wheat; and when 
those originally more fertile soils pro
duced higher concentrations of proteins 
in these same grains once upon a time, 
isn’t it high time for us to look at our 
national protein problem? Shall we 
not view it as one of soil-fertility ex
haustion under two of our most ex
tensively grown grasses, which corn 
and wheat are? Shall we view our 
meat problem and our milk problem as 
merely matters of economics? Shall 
we not recognize the great natural 
forces which are responsible for the 
bad economics? Shall we believe that a 
different kind of agriculture, called 
grass agriculture, will solve the prob
lem? It ought soon to become clear that 
the human’s struggle for meat, the 
choice food protein, is merely part and 
parcel of the struggle by all life for its 
proteins.

There will be no escape from that 
struggle by asking our animals to eat 
grass grown on any soil and to give us 
the relief from that struggle by their 
solution of the problem. It is not solved 
when our farm animals ask the plants

on less fertile soil to provide them with 
protein. The abundance of this nutri
tional necessity in our crops, in our 
larger numbers of domestic meat ani
mals, and in the markets for ourselves 
will become possible, not because we 
juggle crops or systems of agriculture 
and economics, but only because we 
prop up the whole biotic pyramid con
sisting of microbes, plants, animals, and 
man by means of the most completely 
fertile soils as the foundation of it.
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F ig . 1 . (S e e  c h a rts  on op p osite  p a g e .) The 
high p ro te in  o f  w heat la m arehlnK westward with 
ou r m in ing  o f  so il fe r t i li ty . P ro te in  o f the 
germ  as crea tiv e  excu se fo r  th e  grain  rem ains, 
b u t w hat was e x tra  p ro te in  in  th e  endosperm 
fo r  ‘ hardness*’ can  no longer he grown there 
to  keep “ s o ft”  w heal fro m  m arch in g  west too.
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Growing Better Turnips . . .

( From page 16)

instance manure plus 200 pounds muri
ate of potash yielded 858 bushels of 
turnips, while manure plus 300 pounds 
of salt yielded 154 bushels less. Simi
larly on another farm, 2-12-10 plus 
potash yielded 1,144 bushels, while 
the addition of salt depressed the yield 
by 198 bushels. Lately the practice of 
applying salt to turnips appears to be 
declining.

The total nutrient requirement of 
the turnip is not so great as for 
potatoes or corn. A crop of 1,000 
bushels has a nutrient requirement of 
100 pounds of nitrogen, 50 to 60 pounds 
of P2Os, and about 125 pounds of 
K 20 .  Nevertheless, because of the 
short growing season, for turnips are 
not sown until the middle of June or 
later, it seems to be essential to provide 
liberal quantities of both phosphates 
and potash when soil tests show these 
nutrients to be deficient. Manure, too, 
is indispensable, and it is preferable 
that it be applied liberally to the clover 
sod preceding the turnip crop. This 
tends to reduce root rot and maggot 
infestations which sometimes become 
troublesome in turnip production.

In almost all turnip-growing areas,

brown heart or water-core is prevalent. 
In the Maritime provinces where acid 
soils are predominant, fairly good con
trol of this disorder may be obtained 
by mixing borax with the fertilizer 
applied to the crop.

However, in the high lime areas of 
Ontario and Western Quebec, Dr. J. D. 
MacLachlan, one of the pioneers in 
investigating brown heart in turnips, 
determined that foliage applications of 
borax to prevent water-core (brown 
heart) development in turnips have 
been more effective than borax appli
cations applied with the fertilizer. The 
usual rate of application is 20 pounds 
of borax (sodium tetraborate) per acre 
applied as a spray to which a sticker 
has been added. Generally speaking, 
spraying the borax on the crop gives 
greater freedom from brown heart 
than soil applications even on acid soils. 
This may be due to the difficulty ex
perienced in mixing the small quantity 
of borax required with relatively large 
quantities of fertilizer, while by spray
ing, each turnip plant is likely to get 
its required dosage.

Market preferences for turnips have 
greatly influenced the methods of pro
duction. Most consumers want medium

t
T a b l e  V .— R e s p o n s e  o f  T u r n i p s  to  E x t r a  P o t a s h

Grower
No. Texture Drain

age
Farmer’s own 

treatment
Yield
Bu.

Farmers own 
plus 200 lbs. 
(muriate of 

potash)

Differ
ence

1 Silt loam Good 2-12 - 6 325 lbs. 971 994 Plus 23
2 Sandy loam Good 2-12-12 200 lbs. 600 748 Plus 148
3 Loam Good 4 -  8-10 300 lbs. 853 970 Plus 117
4 Sandy loam Good 2 -1 2 - 6 300 lbs. 682 924 Plus 242
5 Sandy loam Good 2-12 - 6 300 lbs. 946 1,056 Plus 110
6 Silt loam Good 4-12-10 300 lbs. 920 916 Minus 4
7 Sandy loam Good 2-12-10 400 lbs. 792 990 Plus 198
8 Silt loam Good 5-12-15 500 lbs. 651 895 Plus 244
9 Silt loam Good 4 -  8-10 600 lbs. 728 807 Plus 79

10 Silt loam Good 4-12-10 600 lbs. 768 854 Plus 86
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to small sizes, mostly under two pounds 
in weight. Thus, growers are thinning 
to a distance of 6" to 8" in the row, 
and the rows are usually 26" to 28" 
apart. This insures against oversize 
turnips.

Turnips sold for table use are care
fully trimmed, then washed, and when 
dried are run through liquid wax at a 
temperature of 250-270° F. This gives 
a glossy finish with plenty of consumer 
appeal. The waxing also retards mois
ture losses and tends to retain the fresh 
crispness, as • well as reduce loss of 
vitamin C for which the turnip is 
particularly valuable.

The purple-topped, g lobe-shaped 
Laurentian developed by Professor Ray
mond of Macdonald College, Quebec, 
holds top billing as the most popular 
variety, both for the domestic and ex
port market. It has a mild flavour, 
good quality and appearance, and ships 
well.

Compared with several other farm 
crops, turnips have been grown profit
ably for the past number of years. It 
is a safe crop to grow as any surplus

over market requirements can be fed 
to livestock. The good turnip grower 
aims at 1,000 bushels per acre, although 
yields much higher than this are quite 
common.

The export market for turnips is on 
a solid footing since a high standard of 
uniformity and quality is constantly 
enforced.

Exports of turnips to the United 
States date back to around 1880. About 
this time, a sheep breeder near Guelph, 
Ontario, was advised by a customer in 
Boston, Massachusetts, to send plenty 
of feed along with the shipment of 
lambs as there was a feed shortage in 
that area. Mr. Barry, the shipper, put 
a quantity of turnips in the car, since 
sheep have a particular liking for them. 
After their arrival in Boston, it is re
lated that some of the turnips found 
their way to the tables of Bostonians 
where they were apparently relished.

Upon this simple and somewhat acci
dental invasion of the Canadian turnip 
has grown a full-sized industry, pleas
ing to the United States customer and 
profitable to the Canadian farmer.

Fertilizers Used by New York Tomato Growers . . .
(From page 8)

practically negligible had one grower, 
who applied 265,200 pounds of 5-10-5 
on 102 acres, used 6-12-6 or 8-16-8 
instead of the lower analysis 5-10-5.

Along with higher analyses, the New 
York Experiment Stations are recom

mending narrower ratio fertilizers, 
especially on soils where large amounts 
of phosphorus have been applied in 
the past. In Table IV  it is evident that 
considerable progress has been made 
in this direction. A total of 80.6 per

T a b l e  IV.— S u m m a r y  o f  F e r t i l i z e r  R a t i o s  U s e d  B y  24 N. Y. T o m a t o  G r o w e r s
i n  1951

Ratio Analysis Pounds
used

Per cent 
of 

total

1-1-1
1-2-1

10-10-10 .........................................................................
5 -1 0 -5 ..............................................................................

45,000
265,200
409,840
172,700

5 .0
29.7

1-2-2 5-10-10, 6-12-12, 8 -16 -16 ........................................ 45 .9
Misc. 6-18-6, 4-14-6, 4-12-8, 1 0 -6 -4 ............................... 19.4

T otal.......................................................................... 892,740 100.0
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cent of the fertilizer used by the 24 
tomato growers in 1951 was in the 
1-1-1, 1-2-1, and 1-2-2 ratios—the
ones ordinarily considered and recom
mended as narrow, while only 19.4 per 
cent was in other ratios.

The average analysis for all of the 
fertilizer used by the 24 growers was 
4.9-12.7-7.5, which approximates a 
1-2 5̂ 2-1 V4 ratio. It is obvious that this 
is considerably closer to the 1-2-2 rec
ommendation than the 1-4-1 and 1-3-1 
ratios commonly used 20 years ago.

Study of the fertilizers used by 24 
leading tomato growers in 1951 indi

cates that in many cases nitrogen and 
potash applications were less than the 
amounts that should have been used. 
Considerable progress toward higher 
analysis and narrower ratio fertilizers 
has been made by these growers, but 
because they represent the best in the 
State and still fall short in their ferti
lizer practices, it is obvious that all 
New York tomato growers (and per
haps those in other states, too) should 
carefully study their fertilizer programs 
to insure production of maximum 
yields and profits.

Weed Control . . .
(From page 20)

direct assistance. The chemical indus
tries involved have conducted their own 
research and have kept abreast of the 
rapidly developing science. As a whole 
they have kept their recommendations 
remarkably well in line with the best 
research findings.

The future of weed control is very 
promising. It is potentially possible 
that some day we will have a chemical 
that will kill all plants other than the 
crop plant being grown or that it may 
control any specific weed without in
jury to other plants.

It’s in the Bag . . .
( From page 5)

sciously using any of these newly rec
ommended necessities.

Is there apt to be any limit to the list, 
as long as science expands and investi
gates new ones? Growth of chickens, 
for example, is much stimulated by the 
antibiotics from various molds, phen- 
ylarsonic acid, and “surfactants.” The 
element “xanthophyll” quickly intensi
fies yellow pigments that show up in 
the legs, skin, beak, and yolk. The 
surfactants which may possibly operate 
inside the digestive tract are ruled to be 
drugs, so their use in chick rations by 
mixers must be checked with the Food 
and Drug administrators. The arseni- 
cals make broilers look nicer and more 
appetizing on the market. Xanthophyll 
in reasonable amounts has commonly

been fed to chickens in yellow com, 
corn gluten meal, and alfalfa. And so 
it goes—with commerce breathing hard 
on the bent shoulders of laboratory 
delvers, ready to snatch up and broad
cast the latest amazing discovery of 
something new and supposedly indis
pensable.

No doubt this parade of dispensers 
behind the discoverers is far better than 
to have everybody skeptical and lagging. 
It’s a better climate for progress than 
we had when Henry, Babcock, Armsby, 
Pasteur, Koch, and their like started 
out to blaze new theories of animal 
growth, production measurement, and 
disease prevention. The doubt and dis
may of farmers over acceptance of those 
new ideas and methods were never met 
by industrial and commercial zeal in
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defense of them. This was mainly be
cause no sizable block of industry had 
been fashioned to cater to and supply 
the needs of farmers. It’s different now, 
with the farm beset with high costs and 
saddled with expensive investments. 
The old guess-and-by-gracious system 
won’t save even the toughest of our 
disappearing rugged individualists. Yet 
even with this universal background for 
our agriculture, a man can still avoid 
glittering pitfalls and be wary about 
accepting and adopting anything just 
because it’s new. It must be “new 
plus” before it is worthy of farm 
practice.

For a long time feeders knew that 
most species of farm animals thrived 
in a gorgeous way when their rations 
contained some meat scraps, digester 
tankage, fish meal, fish solubles, dairy 
by-products, and such things which 
came from other animal sources. Of 
course, these animal ingredients had to 
be balanced with grains and forages. 
Just what “complex” there was in 
animal by-products which did this so 
much better than plant products was 
unknown. Finally since 1948 it has 
been amply proven that this constituent 
which made animal by-products so 
superior was mostly Vitamin B 12. Hav
ing found what caused this favorable 
reaction in feeding animal by-products, 
our top-notchers tried hard to match it 
somehow in plant residues. But they 
have since done even better. They have 
traced it to the microorganisms that 
come from industrial fermentation and 
the antibiotics such as medical science 
uses so well. Little sign of Vitamin B12 
has as .yet been found in plant materials.

As late as 1950 it was determined 
that adding pure aureomycin to a chick 
starter made the chicks grow much 
faster. More such reports have been 
dug out to verify the use of certain 
antibiotics in feeding both swine and 
poultry. Now it is known that a tea
spoonful of some of these powerful anti
biotics mixed into a whole ton of feed 
is enough to start a “chain reaction” 
in the pile.

A Much-Needed Aid in Soil 
Testing 

The

LaMOTTE 
SOIL SAMPLING TUBE

(Hankinson-Hester Design)
POURING L IP  

/

METAL
Hea dblo ch

CALIBRATIONS
A T

6" INTERVALS

f/ARDENE/3 STEEL  
CUTT/NQ p EA j!

CORN-

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 
(3^2 lbs.), and calibrated in 6" inter
vals for accurate soil sampling to any 
depth to 3 ft. I t  is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver
sion is discharged without “sticking.” 
P lastic V ials (1^4" x 634”) with screw 
caps, for containing soil samples can 
also be supplied.

W rite fo r  descriptive literature.

LaMOTTE CHEMICAL 
PRODUCTS CO.

Dept. "BC"
Towson Baltimore 4, Md.
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I am told that hog and chick growth 
caused by these antibiotics stems from 
their sanitary and curative properties 
inside the animal’s intestines. That’s 
all to the good. If it proves true, we 
may see a quick end to those ghastly 
old seminars in the farmers’ week pro
grams where the professors handled 
yards of chicken inwards during post
mortem lectures. The post ofHces may 
also be shut of those cardboard shoe 
boxes of reeking animal specimens en 
route to the college laboratory.

There are other queer angles to this 
antibiotic business as it affects livestock 
health and growth. An experiment 
has been mentioned by a noted spe
cialist where healthy, well-fed pigs pur
chased on a clean, disease-free farm 
were brought in and intensively fed on 
rations with aureomycin. None of these 
pigs responded to any extent in their 
growth gains. On the other hand, at 
the Agricultural Research Center in 
Beltsville, Maryland, unthriftv, runtv, 
ill-nourished, and unkempt pigs were 
fed antibiotics and made a surprising 
rate of gain in their growth and health.

Carrying this further, some English 
feeders found this year that the same 
effects secured by feeding antibiotics 
were obtained by keeping chickens 
isolated in new, sanitary quarters where 
no poultry had ever been housed. Re
peating this same procedure, the Belts
ville feeders found that chicks without 
antibiotics kept in new houses grew 
just as fast or faster than those fed anti
biotics in the old quarters. This seems 
to show that antibiotics make animals 
grow faster because they retard the 
development of harmful organisms in 
the digestive tract.

You can’t carry this system out in 
ordinary practice by providing new 
quarters for every batch of chicks, so 
feeding of antibiotics should be a partial 
solution to the sanitary question—al
ways with some possible limits.

In all these new findings, we rely 
finally upon the results which an ordi
nary farmer can get from his hogs and 
chickens, rather than to depend solely

upon the controlled tests that the col
leges and industrial scientists report. 
Advertising and native curiosity join 
here in getting farm feeders to do a 
little experimenting on their own, out 
where there are flies, insects, worms, 
filth, and all other practical obstacles 
that provide a real rugged trial for the 
dope in question.

Your smart farm journalist hikes 
right out there to the dirt farmer for 
his main story. What has been his 
experience? And most of the keen ad
vertising gentry do likewise, using pic
tures of Farmer Meadowcraft pointing 
with pride at something besides an elec
tion year promise.

It has now been fairly well estab
lished in farm feeding tests that if 
growth is stimulated well the livestock 
will more rapidly part company with 
the boss and be sent to the shambles. 
Sometimes it happens that quick ma
turity brings a better market price too, 
and always saves some labor and ex
pense. Beyond this there are yet some 
tests to be made on what effects can he 
expected from antibiotics in relation to 
the grade and quality of the hog carcass 
and, in a quiet, unobtrusive way, what- 
effect it will have on consumers who eat 
pork chops impregnated with the resi
dues of these medicinal agents.

To date, the experts affirm that anti
biotics cannot ordinarily be fed in 
amounts likely to be dangerous or 
poisonous to consumers. The amounts 
thus added to the recommended ration 
are usually much less than antibiotics 
which are fed for the treatment of dis
ease. Label requirements also tend to 
keep the feed mixing well within the 
regulations imposed by feed control 
officers.

Because houseflies and mosquitoes 
have been defending their lives against 
D D T  by resistance building, the 
thought has bobbed up in feeding 
circles that maybe internal parasites and 
harmful bacteria in animals might get 
the same idea and start getting resistant 
to certain antibiotics in the feed bag.
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As long as medical science can keep 
on finding molds and ferments of 
varied value, this fear is largely useless. 
It would be possible to switch around 
from one antibiotic to another and thus 
fool the bacteria that think they have 
perfected a resistant scheme. All of 
which shows us how far we have gone 
from the old days, when you just kept 
on using the same process and the same 
mixture or method regardless, mainly 
because it was “good enough for Dad.”
I am not sure whether the bacteria we 
were raised with could keep step with 
the modern world like their offspring. 
If they have become alert and watch
ful, we humans* cannot afford to take 
any chances.

This brings me down to rock bottom 
again. In all our fervid search for relief 
and aid from science, it is not feasible 
for us to imagine that we can make a 
wonder feed out of what used to be 
classed as a poor one. That is, we 
cannot make nothing into something. 
There is no magic in the world that 
will enable us to stir in some dope and 
transform a coarse and unpalatable 
ration into one that brings home the 
bacon.

In turn, this fetches us to another 
conclusion. Too much stress has been 
put on short cuts and panaceas, to one 
branch of farming against the whole 
picture. My idea is that sound farm 
management as a whole is what pays. 
Not just dabbling on side lines or 
portions of the farming enterprise.

You and I have known farmers who 
specialized too much on one line and 
neglected the outcome of the entire 
picture. To be sure, it’s mighty valu
able to be a good feeder, but other skills 
galore are vitally necessary on the mod
ern farm, even on a specialized pork 
or poultry farm. I doubt if there are 
any occupations today that demand as 
many-sided abilities as that of agri
culture.

Hence we all know that it takes a lot 
of experience and preparation before a 
farmer can be sure that the outcome of 
his efforts is actually “in the bag.”
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S ’  SOIL TESTING 
IS ACCURATE

and designed for the 
use of non-chemists.

T H E  C O M P L E T E  S O I L  
T E S T  O U T F IT  is practical for 
use in any locality— requires no 
waiting —  allows for frequent, 
yearly tests. Contains all the 
solutions and apparatus neces
sary for 100 to 300 soil tests for 
each o f 15 important soil chem
icals including trace elements, 
plus tissue tests for N itrates, 
P hosp horus and P otassiu m . 
$43
T H E  JU N IO R  Simplex Soil 
T est Outfit —  Contains all the 
m aterials and solutions neces
sary to make 100 to 300 tests for 
each of 6 soil chemicals plus tis
sue tests for N -P-K . $28
T H E  FA R M  Simplex Soil T est 
Outfit— Designed for the smaller 
grower, it contains 100 tests for 
5 soil elements plus tissue tests 
for N -P-K . $21
All outfits shipped via R ailw ay Express 

F .O .B . Norwalk, Ohio
W rite fo r  descriptive literature
P rice s  s u b je c t  to change without notice

THE EDWARDS LABORATORY
P. O. Box 318-T Norwalk, Ohio
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FREE LOAN OF EDUCATIONAL FILMS
T he  ̂iincncfln Potusli In stitu te  ^vill bo plensed to loun to eduf&tion&l 

organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers o f the fertilizer trade the m otion pictures listed 
below. T his 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

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, 
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A proud father, one Sunday, was 
showing off his children and proceeded 
to ask one of his little boys, in the 
presence of a grandfather: “What is 
matrimony?”

The little boy’s eyes bulged out at 
the suddenness with which the question 
was put, and then he said mechanically: 

“Matrimony is a state of punishment 
to which some souls are condemned to 
suffer for a while before they are con
sidered good enough to go to Heaven.” 

“Wait a minute,” said the father. 
“That’s the definition of purgatory.” 

“Let him alone,” said the grandfather. 
“He may be right—he may be right.” 

* * *

Soldier: “If I told you that you had 
a beautiful figure, would you hold it 
against m e?!”

# # #

Two taciturn Maine farmers met each 
other every day for 30 years in the vil
lage store without exchanging one 
word. One day Farmer Slocum turned 
left when he went out instead of turn
ing right. “Where ya going?” asked 
his startled neighbor. “None of your 
durn business,” snapped Slocum, “and 
I wouldn’t tell ye that much if we 
warn’t old friends.”

*  # #

It was the first day of school. The
teacher was explaining that if anyone 
had to go to the washroom they should 
hold up two fingers. One little boy 
looked puzzled and finally asked: 
“How’s that gonna help?”

A bee’s sting is one thirty-second 
of an inch long. The other two feet 
are imagination.

# * #

Man walking down street is stopped 
by a panhandler who begs the price of 
a cup of coffee.

“Come! Come!” says the man.
“Let’s be honest about this, at least. 
What you mean is: Will I give you 
the price of a drink? Come with me.” 

Man takes panhandler by the arm, 
walks with him four or five doors to 
nearest bar, leads him in. Our hero, 
leaning against bar, says to bartender,- 
“Bring two double bourbons, plain
water chasers.”

Says the panhandler, “Make mine 
the same.”

# * •

Child Training Expert—“If your 
children become unmanageable, quickly 
switch their attention.”

Puzzled P aren t—“ Sw itch  their 
what?”

*  *  #

Said the artist: “I ’ll give you five 
dollars if you’ll let me paint you.” 

The old mountaineer shifted his to
bacco from one cheek to the other and 
back again.

“It’s easy money,” said the artist. 
“Thar hain’t no question ’bout thet, 

the mountaineer replied. “I was just 
a-wonderin’ how I’d get the paint off 
afterwards.”
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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 dw indling crops and puny p lan ts . . .  but 
borax restores lost boron. U sers o f  our fertilizer borates’" report 
increased yields o f alfalfa, pasture crops and many vegetable, 
field and fruit crops, plus greatly improved quality.

FERTILIZER BORATE (equivalent to approximately 93% borax) and 
FERTILIZER BORATE—HIGH GRADE (equivalent to approximately 121% 
borax) offer you low -cost, econom ical sources o f  boron . . .  in 
fine mesh for addition to mixed fertilizer, or coarse mesh for 
direct application where required. County Agents or State 
Experim ental Stations should be consulted for detailed 
recom m endations. W rite today for literature and quotations.

* A N U F A C T U * f* S  O f  FAM OUS "20  M U lf  T fAM F A C K A G l  PRO D U CTS

• P.O. Box 229 ^
East Alton, Illinois 

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

PACIFIC COAST BORAX CO.
D IV IS IO N  OF B O R A X C O N S O L ID A T E D ,  L IM IT ED

100 PARK AVENUE 2 2 9 5  LUMBER STREET 6 3 0  SHATTO PLACE
NEW YORK 17, N.Y. CHICAGO 16, ILLINOIS LOS ANGELES S, CALIF.



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

H&re's where, sales are sown i
Here’s where Naugatuck chemicals begin —where 
S p e rgo n *. P h ygo n * and A ram ite* firs t  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

cU 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 D
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W e  ali hear  . . .

Footfalls Unforgotten

EC H O ES and impressions of familiar footfalls on old streets of 
country towns seem closer and more real in the shorter days of 

autumn than they do in the heat and strong pulsations of a busy 
person’s summertime. If you lived as a gauche kid in a rural trading 
town which had long since made up its mind to be itself and not 
clamor for commerce, you have the setting that brings back the 
figures on memory’s screen. Sometimes in a few cases there are 
flutters and distortions with just a faint glimpse of the old reality, 
even as it is when you watch the telecast.

If your daily outdoor hours were 
spent in a calico shirt and short cordu
roy pants, long homeknit stockings in 
button shoes (or barefoot), and your 
tousled dome topped with a round 
straw hat; if you had a gray barn in 
the back yard where a brown cow was 
kept to replenish the larder and provide 
manure for a little garden; if a sand pile 
and a wooden cart, a stray kitten and a 
wicker sightseeing chair under the box- 
elder were your chief diversions—then 
the seance is set for the ghosts of other

days. But we shall measure them 
also in the light of today.

The front yard was fenced with 
pickets and the gate about a rod from 
the cottage door swung on stiff hinges, 
with lilac bushes on either side. The 
outer walks beyond the fence were 
rough brick that heaved and rolled 
askew from the upthrust of ambitious 
tree roots; and the walks inside the 
yard that went back to the kitchen door 
were hardwood strips laid on buried 
two by fours. The box-elder grew on

3



4 B e t t e r  C r o p s  W i t h  P l a n t  F ood

a weedy lawn in the small front yard, 
wherq a tired and bored youngster 
could rest himself from imaginative 
play and listen for the wagon wheels 
grinding along in the macadam street 
and then hear the footsteps, quick or 
slow, of friendly citizens whose daily 
duties took them past his place.

UP early, and weary from customary 
make-believe, you waited for your 

first visitor. It was the milk wagon 
pulled by a lean gray horse, belonging 
to the husband of your mother’s girl
hood chum now possessed of a lucra
tive but none too sanitary dairy busi
ness. The wagon was what was known 
as a “democrat” with a canopy top and 
a high front seat behind which were 
kept extra cans of milk and cream. 
In the space beside the driver in the 
front seat were the dispensing outfit 
and a can or two for ready use. A 
handy ticket box was on the dashboard, 
with a slot to stuff your tickets in each 
day and a snap lid which opened to 
permit the sale of another week’s allot
ment.

Within easy reach of the driver was 
a brass bell which he swung with vigor 
as he racked down the street, making 
each stop on routine with a clanging 
call for the household pitchers and 
pails. If Mother sent you to the curb, 
the driver bent down and took your 
pail, then opened a can and poured 
a measured quart into your receptacle, 
wiped away the dust and droplets, 
shooed away the sticky flies, and ex
changed his lactic goods for your bat
tered ticket or a nickel paid in cash.

When it comes to using the milk 
this man provided, a kid’s memory 
brings back a juvenile gourmet’s special 
liking for rich golden johnnycake 
crumbled up in a bowl of country 
milk, or sometimes the fragrance of 
hot and steaming oyster stew. As a 
gesture to the modern ways, it is only 
fair to recall certain feverish and un
comfortable periods as a short-pants 
consumer that may have had their 
origin in the household milk pitcher

guilty of improper cooling and han
dling methods. This situation often 
brought us the doctor.

Our town had a doctor apiece for 
each church denomination. Without 
reporting what salvation of the soul 
and body our family preferred, it is to 
say that our physician rode up in a dash
ing two-wheeled shay, drawn by a sorrel 
gelding that always chewed gashes in 
the hitching post in some nutritional 
disturbance called “cribbing,” which 
was a bad advertisement for the profes
sion. Anyhow, the doctor was florid, 
tall, and confident of manner, wearing 
a frock coat, and bearing a case of vials 
and a metal and tube device to listen 
to your inwards with. He held your 
pulse, hummed and hawed, spoke of 
the weather, repeated a little harmless 
gossip not related to the oath of Hip
pocrates, and called for a set of tum
blers filled with fresh well water. He 
mixed a few concoctions himself before 
your anxious eyes and left a dozen more 
in red, pink, and green folded papers, 
from which Mother was supposed to 
replenish the dope to dose you. No 
question was ever raised about the well 
water itself or the quality of the milk, 
and fresh fruits which came each day 
unsuspected and unchallenged to the 
family table.

EACH spell of sickness had its own 
chapter.from the Book of Job. When 

word got around that somebody at your 
house was under the weather, more 
familiar footfalls pattered down your 
street and turned in at the white gate. 
For the most part they were kind and 
solicitous, some bringing culinary tid
bits and anecdotes of their own bad 
symptoms. Only a few of them were 
depressing and unwelcome. You lay 
in a feather tick on the big bed with 
the carved oak grapevines on the head
board, and felt as some prince giving 
orders to chefs, seneschals, and cham
berlains, like the wonderful stories in 
the library books about ancient days.

There is no question that in those 
days the emphasis was on cures and



October 1952 5

correctives rather than upon the arts 
of prevention. Prevention called for 
unheard-of civic organization and sacri
fice, as well as modern medical labora
tories such as we have today. In that 
potent field of our society the recent 
past is eclipsed by the achievements of 
today and tomorrow. The healer in 
the Prince Albert driving a gig deserves 
a cozy spot in the Ford museum, but 
few of us really want him back.

Another distinguished company in 
the town boy’s fancy was the athletic

strong men of the times. Theirs was 
no exposition of sport records or public 
competition, like our boyhood physical 
heroes of the present. These men were 
the routine drudges of the everyday 
streets whose firm muscles and perfect 
coordination made them successful 
draymen and ice-haulers.

Big Mike Wells and Timothy Riley 
were the owners of the mighty foot
steps which intrigued us. Rolling up 
the street in big-wheeled, heavy-framed 
wagons drawn by matched Belgians, 
these men aroused and held our ad
miration because—like our friends of 
the blacksmith shop—theirs was the 
craft of the strong and the hearty. Of 
such men were the pioneer wrestlers 
and wranglers made long before their 
exploits were pierced by the klieg lights 
and fanfare of television. If perchance 
a couple of them got a little tight on 
Saturday evening and brawled a bit 
for old-times sake, no entrancing

record was made of their eye-gouging.
Mike Wells and his crew took the 

bills from the freight master at the 
red depot and loaded the various boxes 
and barrels for delivery downtown to 
the impatient merchants. Much of this 
lifting and straining is now reduced 
and simplified, and the overland trucks 
fetch in tons of goods direct to the 
main street destinations without using 
the railway depot routes.

We always waited for Tim Riley’s 
covered ice wagon to halt for a delivery 
to Neighbor Goodrich across the street. 
Our own home relied upon the cellar 
and the roped bucket hung in the well 
to cool our provender, so we took no ice 
ourselves. While Tim  was unloading 
and toting in 100-pound cakes of our 
frozen lake water, we eagerly picked 
up slivers of ice at the rear of the 
wagon bed, and sucked on them with 
keen relish.

But that event is no longer missed 
or waited for. Today we have electric 
refrigerators and rows of ice cubes, 
shelves and compartments of delicacies 
kept healthful and refreshing. Yet I 
doubt if many kids partake of the sport 
of clear-ice sucking as a genuine pas
time—although it no longer takes one 
into the street in the splashing wake 
of an Atlas of the iron tongs.

DN very special and unannounced oc
casions our quiet Midwest street 

took on a strange and world-exploring 
flavor, when the Italian with the grind 
organ and the monkey or the dancing 
bear enlivened our humdrum scene. 
Those indeed were quaint footsteps out 
of countless library books and school 
geographies, proving visually to our 
untutored minds that the world is wide 
and other folks live different lives. In 
this same amazing category also be
longed the Arabian and his little rugs 
and handmade laces, and the Syrian 
bearing on his shoulder a strap which 
fastened firmly a wicker basket of 
plaster figurines and statuettes. With

( Turn to page 50)



F ig . 1 .  C orn on  very acid  m u ck  aoil (p H  4 . 0 ) .  An 8 0 0 -p o u n d -p rr-a c re  a p p lica tio n  o f  4 * 8 -2 4  failed  
to  p ro d u ce  any m ore grow th th a n  th a t show n in  th e  fo reg ro u n d . A 5 -to n  a p p lica tio n  o f  ground 
lim esto n e  p lu s th e  sam e fe r t i liz e r  ( ju s t  beyond  th e  s ta k e s )  gave a 4 1 -b u sh e l p e r a c re  y ie ld . B e  sure

to  have your so il tested .

The Nutrition of Muck Crops
Pa J  W. JJarme,

Professor of Soil Science, Michigan State College, East Lansing, Michigan

TH E modern method of farming or
ganic soils1 in the U. S. A., includ

ing both mucks and peats, was largely 
developed in the last 40 years. Previous 
to that, practically all fertilization of 
these soils was done with manure un
balanced as it was for organic soils. In 
fact at the turn of the century, a bul
letin was published by the then Michi
gan Agricultural College, as a result 
of two years of study, showing that 
commercial fertilizer was not satisfac
tory for the fertilization of muck soils. 
Reason for this inaccurate conclusion 
lay in the fact that the commercial fer
tilizer, which was used in comparison 
with manure, was a mixture suitable

1 Since the word “muck” has _ been used almost 
entirdy for many years to designate all organic 
soils in Michigan, induding peats and mucks, that 
term will be used throughout this paper.

for crops on clay soils and did not con
tain sufficient potash to be suitable for 
those on muck.

Crop Adaptability

In the early days of muck farming in 
Michigan, three special crops, celery, 
mint, and onions, were about the only 
ones produced on muck soil. Celery 
production originated in the United 
States and on Kalamazoo muck soil 
in 1856 and was grown commercially 
there from 1865 on. In Michigan, pep
permint was first produced on mineral 
soils about 1835, but because of better 
yields, production was moved to the 
muck soils about 1875. Onions were 
first grown commercially on Michigan 
muck soil shortly before the close of the 
last century, but acreage did not in

6
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crease much for about 15 years.
Outside of the acreage in produc

tion of these three crops in the earlier 
days, many of the unbroken marshes 
were used for permanent pasture and 
for hay production. Oftentimes this 
land was not properly drained, with 
the result that the quality of the hay 
and grass was poor. The utter absence 
of any. fertilization of these marshes, 
which unfortunately is still too often 
the case, resulted in the gradual re
moval of what little natural phosphate 
and potash there was in the organic 
soil, with consequent poorer and poorer 
quality of the hay and grass crops2 
harvested. The beneficial effect of dif
ferent minor elements on muck under 
certain soil conditions was at that 
time entirely unknown.

Then followed a period of trial of 
other crops—potatoes, sugar beets, al
falfa, wheat. But muck-grown pota
toes came to have a reputation for their 
inferior quality because they were fer
tilized with manure or with a mineral- 
soil fertilizer mixture. Now we find 
muck potatoes bringing a premium 
price for their high quality, brought 
about by the use of a high-potash mix

2 For further information regarding fertilization 
of hay and pasture, see M.S.C. Extension Bulletin 
304, “Muck Soil Management for Hay and Pasture 
Production,” which can be obtained by addressing 
the Bulletin Room, M.S.C., East Lansing, Michigan.

ture, such as an 0-10-30, with man
ganese or copper or borax, or a combi
nation, sometimes needed for best re
sults.

Sugar beets were tried as a muck 
crop about 1915, but soon the sugar 
companies rightly refused to contract 
beets on muck soil. A 15% sugar con
tent was necessary for economical ex
traction of the sugar, whereas the low- 
potash fertilizer mixture used at this 
time produced a sugar content of 10 to 
13%. Now we know that a 0-10-30 
mixture, with copper sulfate added if 
the muck is acid, together with ordi
nary salt and sometimes a little borax 
on a crop planted fairly early to give 
a long growing season, will produce 
high yields of beets of 15 to 18% sugar 
content. The sugar companies are now 
glad to contract muck acreage for beet 
production, and the yields often run 
50% higher than can be obtained from 
the neighboring upland.

Alfalfa had long been considered as 
not adapted to organic soil, due to the 
fact that it frequently was killed by 
winter heaving. Now we know 
that a high-potash fertilizer mixture on 
drained muck will produce high yields. 
Further, copper sulfate on the acid soil 
and manganase sulfate on alkaline soil 
will so stimulate root development that 
the alfalfa generally will show no win

T a b l e  I . — E f f e c t  o f  V a r io u s  F e r t i l i z e r  M i x t u r e s  o n  Y ie l d  a n d  S i z e  o f  P o t a t o e s  
G r o w n  i n  R o t a t io n  o n  S l i g h t l y  A c id  (p H  6 .0 )  D e e p  M u c k

Fertilizer
analysis
applied

Marketable tubers 
Bu. per acre

% by weight Av. weight
Treatment No. annually 

1931-41 
600 lbs. 
per acre

Av. 11 yrs. 
1931-41

Increase
from

fertilization

of A. size 
tubers

per A. size 
tubers

1.................................. 0-0-0 '76 49 8 3 5
2 .................................. 0-0-32 192 116 80.1 4 .0
3 .................................. 0-4-32 291 215 87.2 5.0
4 .................................. 0-12-32 315 239 87.6 5.2
5 .................................. 0-8-32 323 247 88.4 5.1
6 .................................. 0-8-24 302 226 87.7 5.1
7 .................................. 0-8-16 252 176 83.7 4 .5
8 .................................. 0-8-8 160 84 68.3 3.9
9 .................................. 0-8-0 57 - 1 9 33.9 3.1
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T a b l e  I I . — E f f e c t  o f  V a r io u s  F e r t i l i z e r  M i x t u r e s  o n  Y ie l d  a n d  Q u a l it y  o f  
T a b l e  B e e t s — M ic h ig a n  M u c k  E x p e r i m e n t a l  F a r m — 1 9 4 3  *

Sugar
Fertilizer Yield of

Plot order analysis beets ■
1,000 lbs. Tons per % in Pounds
per acre acre beets per acre

2 0 ....................... 0-0-0 3 .9 4.1

---------------_ j

311
21 ............................... 0-0-30 14.8 6.4 1,882
22 ......................... 0-5-30 15.8 7.1 2,530

0-10-30 19.1 6.8 ,2,576
24 ........ ...................... 0-15-30 16.8 6.5 2,178
2 5 ..................................... 0-10-40 18.1 7.6 2,730
26*..................... 0-10-30 17.6 7.2 2,520
27* 0-10-20 16.0 7.1 2,257
28*............................... 0-10-10 12.4 6.1 1,501
29*.......................................... 0-20-10 12.3 5.7 1,400
30 .............................................. 0-20-0 5.3 Ca9 Oi 369

•Average of five replications.

ter injury from heaving where it has 
been given the proper nutrients. Borax 
also is likely to give added increases in 
yield.

For many years soils and crops scien
tists have advised against the raising of 
wheat on organic soil. In 1942 for the 
first time, we tried out wheat with and 
without copper on our new Michigan 
Muck Experimental Farm. Astonish
ing were the results of our trials in the 
next four years. We now can say to 
the prospective wheat grower on any 
organic soil which has not received 
copper in the past that he can expect 
3 to 5 bushels per acre on properly 
drained muck with a 0-10-30 without 
the copper, and 30 to 50 bushels where 
copper is included in the same fertilizer 
mixture. Yorkwin winter and Henry 
spring wheat are the varieties that stand 
up best on Michigan muck soil.

So we might mention numerous 
other crops that produce good yields 
and high quality on organic soil, now 
that we know their major and minor 
element requirements. In some in
stances, new varieties have played a 
very important part. Thus develop
ment of Cornell 456 and Great Lakes 
varieties of head lettuce, coupled with 
greater knowledge of the use of proper 
fertilizers and minor elements, has re

sulted in a great increase in head let
tuce production in Michigan®. Like
wise the Flambeau soybean, with its 
earliness, has added another crop that 
formerly was not suited to organic soil 
because the common varieties failed to 
mature. Only one crop, cantaloupe, 
appears entirely unsuited to organic 
soil. We have never eaten a canta
loupe produced on muck that didn’t 
taste like a pumpkin. Early varieties 
of watermelons on muck, on the other 
hand) have good quality when prop
erly matured. Susceptibility of these 
last two crops to frost injury is a factor 
which must be taken into consideration 
in raising them and several others such 
as tomatoes and beans.

The W ater Level

More crops on muck are lost because 
of poor drainage than from any other 
cause. Generally the poor yield or 
crop failure is due to a “fair weather” 
outlet, one that is very satisfactory in 
times of normal, well-distributed rain
fall but inadequate in periods of exces
sive precipitation. Again the outlet 
may give excessive drainage in dry

* For further information regarding head lettuce 
production, see M.S.C. Extension Bulletin 303, 
“ Muck Soil Management for Head Lettuce Pro
duction,” which can be obtained by addressing the 
Bulletin Room, M.S.C., East Lansing, Michigan.
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weather, with consequent greater 
chance of crop injury from wind or 
frost, and lower yields of celery, mint, 
head lettuce, potatoes, spinach, and 
other shallow-rooted crops.

Most important to the diversified 
muck farmer is a system of water con
trol where, by the use of dams in the 
outlet and secondary ditches, the water 
level in different fields can be main
tained, at distances below the surface, 
optimum for the crops being grown. 
Most muck farmers have a rather hazy 
idea as to where the water level is. 
This cannot be accurately judged by 
the level in the ditch, in fact in mucks 
underlain by springs, the water level 
may be considerably higher than the 
level in the ditch. Accurate knowledge 
of the position of the water level can 
be obtained by the installation of meas
uring wells4 in strategic positions 
around the fields, with readings re

4 Further information regarding water control and 
the construction and use of measuring wells can be 
obtained from M.S.C. Extension Bulletin 307, 
“Conservation of Michigan’s Muck Soils,’’ for
warded on request to Bulletin Room, M .S.C., East 
Lansing, Michigan.

corded weekly for reference in future 
years.

Fertilizer Requirements

The great need for potash shown by 
most crops on organic soil has already 
been emphasized. Phosphate is also 
certain to be needed, although gen
erally in lesser amount; while nitrogen 
may or may not be required, the re
quirement depending on several con
ditions.

Nitrogen. Properly drained deep 
muck soil that has not required liming 
for satisfactory crop production ordi
narily does not need nitrogen for the 
production of general crops. Organic 
soil ordinarily contains from 2 to 4% 
total nitrogen in the soil itself. Nitro
gen may be required in the following 
instances:

1. For leafy or for early-sown crops 
under all conditions. This includes 
such crops as celery, lettuce, mint, 
onions, and spinach. In seasons of 
early warm weather, crops like onions 
and mint may not require nitrogen if

F ig . 2 .  S p in ach  on  newljr b ro k en  v irg in  deep m u ck . No fe r t i lis e r  in  th e  fo reg ro u n d , p otash  only  
ju s t  beyond  th e  first s tak es, p hosp hate  and p o tash  beyond  th e  second stakes. Y ield s in  th e  sam e

o rd e r : 0 .9 ,  2 .3 ,  a n d '5 .2  tons p e r a c re .
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F ig . 3 .  Show ing co m b in a tio n  o f  m u ltip le  fe r tiliz e r  d is trib u to rs  ahead  and seeders b eh in d , designed 
to  p u t fe r t i l is e r  u n d er th e  row . T h e  w eight o f  th e  w hole im p lem ent is ca rrie d  bjr th e  ro lle r . A 
h a lf  d ay sp en t in  th e  field  a t th e  b eg in n in g  o f  th e  season , in  ca re fu lly  ad ju stin g  th e  fe rtiliser  
d is tr ib u to rs  so th e  fe r t i l is e r  is d irec tly  below  th e  seed , th en  a fu r th e r  ch eck  two o r  th re e  tim es a 

day d u rin g  th e  p erio d  o f  seed ing, w ill pay off in in creased  yields at harvest.

the muck is fairly new and well 
drained.

2. For all crops where soil has re
quired a lime application for satis
factory crop production.

3. For most crops as a topdressing 
or sidedressing immediately following 
an excessively wet period. This is es
pecially important for mint, celery, let
tuce, spinach, onions, corn, and some
times even potatoes. Where leaching 
has been excessive due to heavy rain
fall, potash and sometimes phosphate 
should also be included in the side
dressing. Thus a 10-10-10 sometimes 
may give better results than the same 
amount of nitrogen applied in the 
form of ammonium nitrate.

4. Additional sidedressing during 
growth with normal rainfall. Two or 
three applications generally are needed 
for celery, one two to three weeks 
before harvest for spinach, leaf lettuce, 
and sometimes for head lettuce, and 
one at the last cultivation or about 
tasseling time for corn.

5. On poorly drained muck, need 
for nitrogen is greater but application 
may be wasted if drainage is extremely

poor. Proper water control will in
crease the length of life of muck by 
delaying excessive decomposition but 
by so doing it may also increase the 
nitrogen requirement of the crops pro
duced.

6. Muck under production for many 
years is likely to reach a finely divided 
condition approaching the end of de
composition, with less nitrogen avail
able from the soil and a consequent 
greater nitrogen requirement for many 
crops.

7. The closer the planting of row 
crops, the less the amount of nitrogen 
which each plant can obtain from the 
soil and consequently the greater will 
be the need for applied nitrogen.

Phosphate. Phosphate increases crop 
growth on organic soil when sufficient 
potash is present. It is most important 
in hastening growth and maturity of 
the crop. Because of its effect on ma
turity, it is frequently advisable to use 
more phosphate than potash in the fer
tilizer mixture for a couple of years 
for peppermint, onions, and sometimes 
head lettuce, on muck soil which has
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Fig . 4 . '  O n  th is  finely g ra n u la r  dry m u ck  su rfa c e  a t  tim e  o f  p la n tin g , th e  fe r t i l is e r  supposedly was 
ap p lied  o n  ea ch  sid e o f  th e  c o rn  seed . A ctu a lly  th e  fe r t i liz e r  s lid  down th e  slo p e  and land ed  in  
one ban d  ju s t  above th e  seed , as ev id enced  by  th e  one lig h t co lo red  s tre a k  o f  fe r t i liz e r  resid u e  
w hich cam e to  th e  su rfa c e  w ith  th e  ev ap o ratin g  m o istu re . T h e  larg e  p ercen tag e  o f  a lb in o  p lan ts  
was also  p ro o f o f  fe r t i liz e r  in ju ry  to  th e  sp ro u tin g  c o rn . M ost o f  th e  m od ern  co rn  p la n te rs  do n o t 
have p o sitiv e  c o n tro l o f  fe r t i liz e r  p lacem en t. B es t way o f  avoid ing th is  in ju ry  is  to  p la n t w hen th e  
su rfa ce  is  m o ist and co m p a ct. T h e n  exam in e  fo r  p o sitio n  o f  fe r t i liz e r  fro m  tim e to  tim e  in 
p lan tin g . B ecau se  o f  in ju ry  to  stan d , th e  abov e field  was d isked  up and rep lan ted  im m ed iately

a f te r  p h o to g rap h in g .

not been well fertilized in preceding 
years.

Potash. This is the most important 
constituent in the fertilization of or
ganic soil. It is very important in in
creasing growth of both tops and roots, 
as well as in increasing the sugar and 
starch contents of many crops. Its ef
fect is generally much greater when 
some phosphate is included in the mix
ture. An excess of potash is not likely 
to lower yields except in the cases of 
onions where it may delay maturity, 
of mint where it may produce a tall 
stemmy -growth with resultant lodg
ing and low oil yields, and of head let
tuce where it may increase tipburn.

Fertilization
In Fig. 5 is shown the effects of in

creasing the proportion of potash in 
the fertilizer mixture on yields of sev
eral crops. On this graph the average 
of several years (7 to 11) of yields are 
expressed in tons of marketable topped 
carrots, beets, and onions, of above- 

( Turn to page 40)

F ig . 5 .  G rap h ic  rep resen ta tio n  o f  average yields 
o f  e igh t cro p s grow n in  ro ta tio n  on a sligh tly  
acid  (p H  6 . 0 ) ,  w ell-d rained , deep m u ck  so il. 
Y ie ld s o f  a ll  cro p s a re  ca lcu la ted  in  tons p e r acre  
ex ce p t o f  pep p erm int o il w hich is in  pounds. 
D rainag e was very sa tis fa c to ry  fo r  c a rro ts , c a b 
b age , o n io n s, and  ta b le  beets b u t th e  y ield s o f  
ce lery , p ep p erm in t, sp in ach , and p o ta to es p ro b 
ab ly  would have averaged  h igh er i f  th e  w ater 
level had been  h ig h er d uring  Ju ly  and A ugust.

ca rrSt s "
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The Mineral Uptake 
by the Sweet Potato1

X  £. Scott and W. X. 0 9(e
Department of Horticulture, University of Maryland, College Park, Maryland

TH E sweet potato ranks among the 
list of our most heavily fertilized 

vegetable crops. “Sweets” are grown 
to their highest point of perfection on 
the light sandy soils along the Atlantic 
and Gulf Coasts, but these same soils 
that are necessary to produce high 
quality are also notoriously deficient in 
plant nutrient content. Generous ap
plication of fertilizer is a must, if the 
sweet potato is to produce the yields 
for which it is inherently capable.

For many sections, applications of 
more than 1,000 pounds of fertilizer 
per acre, with particular emphasis on 
a high potassium percentage, are being 
recommended for sweet potato produc
tion. In the Wicomico County area of 
Maryland, growers normally use about
1,500 pounds per acre of a 3-9-12 analy
sis, in producing yields of 350-400 
bushels per acre of the Maryland 
Golden variety.

The amount of supplemental fer
tilizer needed for the production of 
a crop is influenced by several factors. 
Among these are (1 ) the native avail
able mineral content of the soil, (2 ) 
the capacity of the soil to “fix” added 
fertilizer materials in a non-available 
state, (3 ) loss of nutrients by leaching, 
and (4 ) the actual mineral element re
quirement or uptake by the growing 
crop. Detailed exploratory research on 
this last factor has been undertaken at 
the Maryland Agricultural Experiment 
Station. Certain findings of the work 
will be presented here.

1 Miscellaneous Publication No. 133, Contribution 
No. 2360 of the Maryland Agricultural*Experiment 
Station, University of Maryland (Department of 
Horticulture).

Knowledge of the seasonal rate of 
utilization and the total uptake of the 
various mineral elements by the sweet 
potato plant when considered together 
with the other factors mentioned should 
be of value in determining the rate and 
timing of fertilizer applications to the 
crop that would result in most efficient 
utilization and resultant production. 
To obtain actual data on the subject, 
measurements of vine and root growth 
and concurrent chemical analyses of 
samples were made periodically on a 
crop of Maryland Golden sweet pota
toes at the University of Maryland 
Vegetable Research Farm near Salis
bury in 1950. The crop was handled 
in a manner similar to the usual com
mercial production practices in that 
area. Planting was made with the use 
of a starter solution on May 30, with 
half of a 1,500-pound-per-acre applica
tion of 3-9-12 fertilizer applied June 23 
and the remaining half applied July 11. 
Beginning on July 15, 10 hills were dug 
by hand from each of 12 plots and the 
fresh weights of vines and roots re
corded. Dry weight percentages were 
calculated by oven-drying a portion of 
the material. This procedure was re
peated at two-week intervals until final 
harvest of the crop on October 1. The 
data given in the charts represent the 
average values for the 12 samples.

The seasonal increase in growth of 
the vines and roots is shown graphically 
in Figure 1 as the dry weight of matter 
produced by one hill at the several 
sampling dates. In the first six weeks 
of the entire 16-week growing season, 
or by July 15, less than one-tenth of the

12
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t  SEASONAL GROWTH
OF THE SWEET POTATO
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final total dry matter was accumulated. 
At that date the root crop was begin
ning to be formed, and from then on 
until harvest the greater part of dry 
matter accumulation was in that por
tion of the plant. About 40 per cent 
of the growth as measured by dry 
matter production occurred in Sep
tember, the last month of the growing 
season.

The seasonal trends in the percentage 
composition of nitrogen, phosphorus, 
and potassium are shown in Figure 2. 
In all instances there is a tendency 
toward a seasonal decrease in con
centration of the nutrient element as 
growth of the plant increases. This 
decrease is much more accentuated in 
the vines than in the roots, and occurs 
to a greater extent with nitrogen and 
potassium than with phosphorus. Since 
the charts for the three elements are 
presented on the same scale, Figure 2 
also shows the great differences in per
centage composition of N, P, and K  
in the sweet potato. This will be 
brought out later in greater detail.

The total seasonal uptake of the five

elements, N, P, K, Ca, and Mg was 
determined by the weights and per
centage composition of the roots and 
vines at the time of harvest and is 
given in Figure 3. Phosphorus and 
potassium are expressed as the oxides, 
P20 6 and K zO; the others in elemental 
form. The uptake of potassium is 
about twice that of nitrogen and five 
times as great as the uptake of phos
phorus. If the two elements were both 
expressed in the elemental form, the 
uptake of calcium would exceed that 
of phosphorus. Magnesium is present 
in about half the amount of calcium.

The mineral content of the harvested 
crop of roots represents a permanent 
loss of nutrient elements from the soil. 
About half of the total uptake of nitro
gen, potassium, and magnesium is 
present in the roots at the time of 
harvest. About one-third of the phos
phorus and four-fifths of the calcium 
are found in the vines.

The four-month growing season of 
the sweet potato crop with which the 
experiments were carried out may be 
divided at the halfway point on August



14

SEASONAL TREND OF THE *
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PERCENT

1, and calculations of growth and min- 
eral uptake in the first and last half of 
the season compared. Although it is 
seen (Figure 4) that about 75 per cent 
of the total growth (as measured by 
dry matter accumulation) took place 
in the last half of the growing season, 
the total uptake of the different ele
ments, excepting phosphorus, is ap
proximately equally divided between 
the two halves. This, of course, is a 
result of two factors: first, as stated 
earlier, the concentration of the mineral 
element in the plant tissues declines as 
the season progresses; and second, by 
far the greater portion of the growth 
during the latter half of the season is 
represented by the expansion of the 
root crop, and it has been shown that 
the percentage composition of minerals 
in the roots is decidedly lower than that 
of the vines. • The heavy utilization of 
nutrient elements in the production of 
the root crop is shown by the fact that 
80 per cent or more of the uptake of 
N, P, and K, during the last half of 
the season is accounted for by the in
crease in the amounts of these elements

found in the roots. In fact, it was 
found that there was little or no in
crease in the absolute amounts of N, 
P, or K in the vines after August 15.

All of the data point out the relatively 
great utilization of potassium by the 
sweet potato plant. This, of course, 
has been recognized in the results of 
fertilizer plot work with the crop, and 
has led to recommendations of the use 
of fertilizer formulae of high potassium 
content. In the present studies the 
crop uptake of potassium was 30 
pounds per acre in excess of the amount 
applied in the fertilizer application of
1,500 lbs. per acre of 3-9-12. For several 
reasons, it is difficult to assume that the 
uptake was in a “luxury” range. In 
the first place, excess uptake over ap
plied potassium occurred on a soil 
relatively low in native available potas
sium; secondly, the rapid decrease in 
percentage composition1 of the vines 
during the latter part of the season 
would not indicate luxury consump
tion; and finally, other fertilizer studies 
with sweet potatoes on this soil have 
indicated increased yields resulting
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UPTAKE OF MINERALS 
BY THE SWEET POTATO

MINERALS
T O T A L  

L B S .  P E R  

A C R E

POUNDS PER ACRE
5 0  1 0 0   1 5 0 200

NITROGEN

PHOSPHORUS

POTASSIUM

CALCIUM

MAGNESIUM

1 0 3 . 1

4 0 . 5

2 0 9 .8

3 0 .5

9 .9

ROOTS

102.2

from higher potassium applications 
than that used in this test (1 ). In an 
earlier study (10) comparing the po
tassium uptake of the varieties Mary
land Golden and Porto Rico, much the 
same results were obtained with Mary
land Golden as in the present tests. 
On a heavier soil but with the same 

* fertilization program, the K zO uptake 
was found to be about 250 lbs. per acre. 
The Porto Rico has been found to have 
a higher concentration of potassium in 
both vines and roots than the Mary
land Golden. The absolute total up
take, however, may not be greater since 
the Porto Rico normally produces 
smaller crops in the Maryland area.

In the present'study, about twice as 
much nitrogen was found in the sweet 
potato vines and roots at harvest as 
had been applied in the fertilizer treat
ment. In fact, the amount removed In 
the harvested crop slightly exceeded the 
45 lbs. of N applied. This particular 
crop followed a crotalaria cover crop 
which undoubtedly left a considerable 
nitrogen reserve. However, it is per
haps significant that higher yields were 
obtained from plots which received a

doubled nitrogen application and sup
plemental irrigation. On unirrigated 
plots the extra nitrogen did not increase 
yields. It is quite possible that other 
reported instances of failure to respond 
to nitrogen have been due to the con
current presence of certain other limit
ing factors. Although it has been found 
that a greater incidence of cracking is 
sometimes associated with high rates 
of nitrogen fertilization, it is not be
lieved that nitrogen per se, is the causal 
factor of cracking.

It has been shown that the uptake 
of potassium and nitrogen by the sweet 
potato may exceed the amounts applied 
by fertilization. In striking contrast 
the uptake of phosphorus is less than 
one-third that supplied in the 1,500 
pound application of 3-9-12. The por
tion removed in the crops is about one- 
fifth of the amount applied. Difficulties 
arise in applying such a balance sheet in 
the formulation of recommendations 
for phosphorus fertilization. On many 
soil types such an excess application of 
phosphorus is necessary because of the 
fixation of a large proportion of the 
applied phosphorus in a form unavail
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GROWTH G MINERAL UPTAKE BY THE SWEET POTATO 
IN THE FIRST AND LAST HALF OF GROWING SEASON

able or only very slowly available to 
the plant. However, sandy soils of 
the type usually used in sweet potato 
production have a relatively low phos
phorus “fixing” power, and it has been 
found that the available phosphorus 
content of such sandy soils may actually 
increase significantly under a fertiliza
tion program for crop production (4, 
6, 7 ). For these reasons and since 
there have been few reported instances 
of response of the sweet potato to phos
phorus fertilization on Coastal Plain 
soils (2, 3, 8, 9, 12), it is suggested that 
in many instances the amount of phos
phorus contained in the recommended 
analyses for sweet potatoes may be 
greater than necessary. It is interesting 
that a 3-3-15 formula was recommended 
by the Virginia Truck Station on the 
basis of sweet potato fertilizer experi
ments carried out in the 1920’s (12).

The calcium requirement for the 
sweet potato as indicated in the total 
uptake data is quite adequately sup
plied by the calcium associated with the 
phosphate in the fertilizer, or present in 
the limestone “filler.”

The magnesium uptake is relatively 
small in comparison with the other

elements, but instances of magnesium 
deficiency and response to magnesium 
fertilization on sweet potatoes (1, 5) 
have been found in New Jersey and 
Maryland. The low magnesium con
tent of the sandy soils and rapid loss 
of magnesium by leaching would justify 
the incorporation of magnesium in the 
fertilizer program for sweet potatoes.

Summary
A study of the seasonal mineral up

take by the Maryland Golden sweet 
potato grown in Wicomico County," 
Maryland, emphasizes the high rate of 
potassium utilization by this crop and 
the relatively low requirement for phos
phorus. Nitrogen uptake was found 
to exceed the amount supplied in the 
fertilization program. About half of 
the total uptake of nitrogen and potas
sium and two-thirds of the phosphorus 
were found in the harvested crop. 
Utilization of nitrogen and potassium 
is about equally divided between the 
first and last half of the growing 
season, although about 70 per cent of 
the total growth, as measured by dry 
matter production, takes place in the 

( Turn to page 50)



Fig. 1 . Combining operations on Rescne seed patch. The growth was so heavy th at it  becam e 
necessary to m ake only 2 -f t .  cu t with com bine to  prevent choking down.

Rescue—A Profitable Seed Crop
%  B i it  flu L L

Sylacauga, Alabama

RESCUE grass—a stemmy type of 
brome grass and a first cousin of 

our native Cheat—appears to have a 
great future in the South. Introduced 
into Southern agriculture a few years 
ago by the Soil Conservation Service, 
this grass is in wide demand for fall 
seeding alone or in clover mixtures for 
fall and winter grazing.

Its coarse, stemmy foliage in combi
nation with crimson clover makes a top- 
grade grazing combination, and Rescue 
provides the necessary insurance in this 
mixture to prevent bloat. One of the 
most remarkable characteristics of this 
grass is its ability to produce a heavy 
seed crop following heavy fall and win
ter grazing, a factor which adds to its

adaptability into the Southern grazing 
program.

The best seed yield which we know 
about was made by a group of farm 
boys in Shelby County, Alabama, who 
are members of the Columbiana chap
ter of The Future Farmers of America. 
The land used to produce this seed was 
a four-acre block of idle school property 
of low fertility. The club members got 
together and decided to put this acreage 
in Rescue grass to be combined for seed 
in the spring of 1952. At the sugges
tion of Work Unit Conservationist B. 
F . Hatchett, the North Central Soil 
Conservation District loaned the boys 
100 pounds of Chapel Hill strain Rescue 
seed. This particular strain was se

17
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lected since it is very winter-hardy and 
disease-resistant.

On October 24 the boys with their 
vocational agriculture teacher, Elvin 
Hill, broke, prepared, and planted these 
four acres using six tractors belonging 
to the boys’ fathers. Fertilizer appli
cation included 500 pounds of 4-10-7 
before planting. An additional 500 
pounds per acre of 6-8-4 were broadcast 
oh February 8, and a few days later this 
plot was topdressed with 200 pounds of 
ammonium nitrate per acre.

A small check plot was used to dem
onstrate the value of topdressing in the 
spring months for growth and seed pro
duction, and this plot did not receive 
the February 8 application of fertilizer. 
This seed plot of Rescue attracted hun
dreds of visitors throughout the spring 
months who came to view this new 
grass introduction and who marveled 
at the extremely heavy growth of the 
grass even in coldest weather. Much 
interest was evidenced in the small 
check plot which received no spring 
fertilizer.

The seed were combined on May 30 
by the entire chapter, and a total of 
7,660 pounds of air-dried seed was pro

duced. It was no trouble to sell these 
seed as practically the entire yield had 
been engaged by the local farmers on a 
basis of 30 cents per pound “combine 
run,” which gave the boys a gross re
turn of $2,298. A breakdown of the 
costs involved, as shown, totaled $266, 
leaving a net profit of $2,032 which the 
Columbiana FFA  Chapter planned to 
use for a trip to Florida. A part of the 
balance of this money will be used to 
purchase equipment for the shop and 
the rest will go into the club treasury.

Mixed fertilizers.....................  $ 85
N itrate........................................  28
Machinery, gas, and repairs.. 70
Sacks, needles, thread, tags. . .  53
Seed borrowed............................ 30

Total ...................................... $266

This seed project gave the FFA class 
a first-hand opportunity to study Res
cue as a crop, including the planting, 
fertilizing, and combining of the seed. 
The seed crop is a valuable source of 
seed for the farmers in the county who 
recognize the value of Rescue for win
ter grazing and as a hay crop. Many 

( Turn to page 48)

F ig . 2 .  E lv in  H ill, V o ca tio n a l A g ricu ltu re  In s tru c to r , and B . F .  H a tch et, S o il  C onservation Service 
T e c h n ic ia n , e x p la in  to  FF A  grou p  th e  valu e o f  heavy ra te s  o f  fe r t i lis e r  as evidenced  by  bum per

cro p  o f  teed  bein g  com bined#



Evaluation of Phosphoric Acid 
and Potash Programs

\  Wr on -J . Backbit
Department of Agronomy, Ohio Agricultural Experiment Station, Wooster, Ohio

FIF T Y  years ago the fertility experi
ments at the Ohio Agricultural Ex

periment Station gave indications of the 
primary role that phosphoric acid was 
destined to play in the productivity of 
Ohio soils. Later on potash assumed 
increasing importance. Today, espe
cially where grassland culture makes up 
a considerable part of the cropping pro
gram, potash requires special watching 
in order that crop yields are not ad
versely affected by a gradual and un
noticed diminution of the replaceable 
potash in the soil. Furthermore, com
mercial nitrogen is being increasingly 
used and its maximum efficiency is not 
possible where either phosphoric acid 
or potash can act as a limiting factor.

Laboratory facilities for testing soil 
samples to determine the levels of phos
phoric acid and potash availability are 
being increasingly used by farmers. By 
giving a current inventory of these nu
trients, the tests tend to indicate the net 
effect of past years of soil management 
and to serve as more or less valuable 
bases for charting future treatments. 
Laboratory reports, however, can well 
be supplemented by home-worked for
mulae which evaluate the general effi
ciency of any fertility system in meeting 
the needs for phosphoric acid and pot
ash. Such evaluation may help to ex
plain the net results of past treatments 
as shown by laboratory tests. But of 
greater importance it may serve to in
crease confidence in whatever system is 
adopted for the years ahead. Any 
measure that points the way to a more 
dependable future level of soil produc

tivity creates a feeling of security in 
the operator that adds to the satisfaction 
of farming.

Evaluation of the fertility treatment 
from the standpoint of phosphoric acid 
and potash perhaps is easier than from 
that of nitrogen. The needs of the two 
minerals are best determined when re
quirements are considered for the rota
tion as a whole and these are correlated 
with the soil type and the soil inventory 
of any particular farm or field.

Long-time soil fertility tests have been 
conducted at 11 widely scattered loca
tions in Ohio. Treatments with phos
phate alone and with a phosphate- 
potash mixture on certain plots were 
started during the period 1911 to 1917 
at most of these locations. The data 
in Table I were taken during the period 
1934 to 1946 and thus represent results 
after approximately two decades of 
definite treatment. All land was well 
limed so that soil reaction was not a 
limiting factor in crop growth. Check 
plots received neither manure nor fer
tilizer. It is assumed that the crop 
yields on these plots were largely de
termined by the amount of phosphoric 
acid given up by the various soils in
volved. This assumption is based on 
the fact that the long-time fertility tests 
which were started at Wooster about 
1900 showed the first step (on limed 
land) toward larger crop yields was the 
application of phosphoric acid. Nitro
gen and potash increased yields only 
slightly when applied where phosphoric 
acid was omitted. Therefore, it seems 
logical to take the yield of crops on
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T a b l e  I . - - P h o s p h o r i c  A c id  a n d  P o t a s h  R e l e a s e d  A n n u a l l y  p e r  A c r e  a t  11 
L o c a t i o n s  i n  O h io .  1934-1946

(Not strictly comparable as the rotations varied in different tests)

B e t t e r  C ro ps W it h  P la n t  F ood

Rate of 
release

Location 
of test Rotation Treatment

started
Phosphoric

acid Potash

County Crops Year lbs. lbs.
High Paulding C.O.H.H. 1933 29 110

Medium Wayne C.O.W.H. 1915 20 70
Medium Miami C.O.W.H. 1917 18 71
Medium Hamilton C.W.H.H. 1912 18 65
Medium Madison C.W.H. 1917 13 58
Medium Trumbull C.O.H.H. 1915 16 74
Medium Mahoning C.O.W.H. 1915 14 54
Medium Belmont C.W.H. 1917 13 52
Medium Washington C.W.H. 1914 14 60

Average of medium release soils 16 63

Low Clermont C.W.H.H. 1911 9 39
Low Meigs C.W.H. 1903 7 36

Average of low release soils 8 38

C =  Corn O =  Oats W = Wheat H  =  H ay

these unfertilized plots as a fairly good 
indication of the amount of phosphoric 
acid that these soils were releasing for 
plant use.

Crops were not analyzed but the 
amounts of phosphoric acid per acre 
were computed by applying proportion
ate parts of the figures given in Table
II. According to this method the aver
age release for 8 locations was 16 
pounds per year, for 2 locations it was 
only 8 pounds, and for 1 location it 
was 29 pounds or twice the average of 
the other 10 locations.

On one plot in each test the only fer
tilizer applied was superphosphate. It 
is assumed that on this plot the yields 
were largely determined by the amount 
of potash that crops were able to obtain 
from the soil. Here again the logic of 
this assumption is supported by the long
time fertility tests at Wooster. Potash 
rather than nitrogen was the effective 
first step upward from the phosphated 
level. Nitrogen had its maximum effi
ciency only after both phosphoric acid

and potash had been applied. For these 
reasons the use of crop yields on phos
phated plots is taken as a workable 
guide in estimating the probable release 
of potash from the different soils under 
various cropping conditions.

At 8 of the 11 locations the patterns 
of potash removal were fairly consistent 
although rotations used were not the 
same at all 8 places. Amounts varied 
from 52 to 74 pounds with an average 
of 63 pounds per acre per year. The 
comparable figure for two other loca
tions averaged a low of only 38 pounds 
and for one location it was a high of 
110 pounds per acre per year.

The 11 locations are fairly well scat
tered over Ohio but of course this num
ber cannot measure all conditions in the 
State. To indicate the complexity of 
that problem it is only necessary to 
point out that the generalized soils map 
now used in the State contains six main 
divisions according to soil origin. These 
are broken down into 24 sub-divisions 
containing over 50 names such as Woo
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ster, Miami, and Brookston. In addi
tion there is a further breakdown with 
a half dozen descriptive terms such as 
clay, silty clay, silty clay loam, clay 
loam, silt loam, and sandy loam. All 
of . this indicates that Ohio soils vary 
greatly in such things as content of 
plant nutrients, physical condition, 
drainability, aeration, and potential pro
ductivity.

Three experiments which have been 
conducted in Ohio indicate that the 
evaluation of a fertility system from the 
standpoint of phosphoric acid is com
paratively simple. They furnish evi
dence that it is good practice to have 
the fertility system carry from 1 to 1/4 
or even 2 times as much phosphoric 
acid as the crops remove. Locations 
of these tests were at Wooster, the 
Mahoning County, and the Trumbull 
County Experiment Farms. All are in 
the medium release group and all lo
cated on the glaciated shale soils of 
eastern Ohio rather than on those of 
limestone origin in western Ohio. But 
except for the high release soils of north
western Ohio the rule of returning as 
much as or more phosphoric acid than 
the rotation uses is considered a safe

F ig . 1 .  ' F u lfillm e n t o f  legu m in ou s prom ises
is d ep en d en t on b a la n ced  fe r t i li ty  p ro g ram s.

guide for Ohio farmers. On many 
farms, one-fourth or more of the 
amount returned will be near the corn 
rows with the remainder drilled or 
spread rather evenly over the entire 
area. In general, this liberality of re
turn is intended to build up the poten
tial fund of available phosphoric acid 
which crops can draw on for the maxi
mum yields that weather conditions 
permit.

The Handbook of Ohio Experiments 
in Agronomy recently published by the

T a b l e  I I . — L a r g e  C r o p s  R e q u i r e  L a r g e  A m o u n t s  o f  P l a n t  N u t r i e n t s

Average amount contained in crop

Crop
Yield 

per acre
Phosphoric acid Potash

Component
parts Total Component

parts Total

Corn, ears.................. 80 bu.
lbs.
31

lbs. lbs.
29

lbs.

stover.............. 4,800 lbs. 
60 bu.

7 38 62 91
Oats, grain................ 14 9

straw............... 3,000 lbs. 
40 bu.

9 23 60 69
Wheat, grain................ 24 12

straw............... 3,800 lbs. 
2 .6  T.

6 30 36 48
Timothy hay................. 18 81
Red clover hay............. 2 .5  T. 20 95
Alfalfa hay.................... 2 .5  T. 24 121
Alfalfa hay.................... 4 .0  T. 38 193
Alf alf a-timothy............ 4 .0  T. 34 162

(half and half)
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Ohio Agricultural Experiment Station 
contains the figures given in Table II. 
It should be noted that large meadow 
yields contain as much phosphoric acid 
as do large corn yields. For either corn 
or meadows the figure may approach 
or even exceed 40 pounds per acre. Al
though oats and wheat require less, it 
is easily apparent that almost any rota
tion that contains corn and one or more 
years of high-yielding meadow will use

a yearly average of over 30 pounds of 
phosphoric acid per acre. On the basis 
of returning from 1 to 2 times as much 
as the rotation uses the return of phos
phoric acid may be anywhere between 
30 and 60 pounds per acre per year. 
Where laboratory tests show a low in
ventory of available phosphoric acid the 
standard of return should approach the 
larger figure rather than the smaller. 
In many cases, however, an evaluation 
of the entire manure and fertilizer pro
gram will show that even the lower 
standard is not met. In making this 
evaluation each ton of manure should 
be credited with 4 or 5 pounds of phos
phoric acid (or 3 to 4 pounds for each 
load) and the fertilizer for what it 
actually carries.

With analyses that contain 12 per 
cent of phosphoric acid it requires 1,000 
pounds to supply 120 pounds. During 
a recent year 90 per cent of the fertilizer 
tonnage sold in Ohio was represented

by analyses that contained 12 per cent 
or less of phosphoric acid. It is feared 
that many farmers are not using the 
poundage per acre of these fertilizers 
during the rotation that may be re
quired to supplement the manure so as 
to obtain even a minimum annual aver
age of 30 pounds per acre. The use of 
analyses carrying larger per cents such 
as 16 or 20 naturally tends to increase 
the amount of phosphoric acid that is 
applied during the rotation. The most 
common setting of fertilizer drills prob
ably is 300 pounds per acre and many 
farmers are disposed to leave it there 
regardless of whether high or low anal
ysis goods are used.

In evaluating potash return the 
problem is more complicated. It is im
possible to strike an average and say 
that this should be the average annual 
return regardless of all other factors. 
Reference to Table II shows that big 
hay crops may contain from 2 to 4 
times as much potash as big grain 
crops. A grain rotation may be satis
fied with a relatively low return of 
potash but each year of high-producing 
meadow has a marked effect on in
creasing the potash requirements. Then 
Table I shows that Ohio soils vary 
greatly in the amount of potash they 
easily give up to crop growth. The 
average at 8 locations which comprise 
the medium group is approximately 60 
pounds per acre per year. The prob
lem is to be fairly sure that these 60- 
pound annual increments are used dur
ing the rotation and still not rely so 
heavily on this source that the level 
of replaceable potash becomes unduly 
low. The cost of 60 pounds of potash, 
when purchased in mixed commercial 
fertilizers, probably exceeds $4. True, 
it is that in these days of free spending 
this amount of money does not seem too 
large and there may be many who 
are inclined to think that this acre 
value is not too important. But on 
100 acres of tillable land the value is 
more nearly $400 per year. Moreover, 
if these annual increments can be made 

( Turn to page 45)

F ig . 2 .  B ig  y ie ld s , w h eth er o f  co rn  o r grass, 
co n ta in  la rg e  am ou nts o f  p la n t fo o d .



By-products of Research
y

^  ^ Jd o iu a rd  1/ J o r d a n '
State College, Mississippi

SIR Isaac Newton developed the law 
of gravitation while serving as Di

rector of the Subproject for Apples, 
which was part of a Master Project 
for Fruit Improvement. This research 
was sponsored by the Government of 
Great Britain in cooperation with a 
syndicate of British fruit growers. 
Newton, attracted more by the fall of 
an apple than by its quality or pro
duction capabilities, developed interests 
far afield from those of the horticul
turists, and he pursued his interests 
to their logical conclusion. Thus the 
by-products of research are sometimes 
of equal or greater value than attain
ment of the original objectives. His
tory does not record any great contri
butions which Newton made to the 
breeding, quality improvement, or 
better cultural methods for apples 
which were objectives of his study. 
Every school child learns of his law of 
gravitation; its applications are legion.

Within recent years, studies by the 
agricultural research agencies in the 
South have shown the great possibili
ties for increasing corn yields in this 
area. Heavier rates of fertilization, 
particularly with nitrogen, thicker 
stands, adapted hybrids, and better 
cultural practices are the multifactor 
formula by which the higher yields are 
obtained. Studies of the main objec
tive have been highly productive, yet 
there are by-products of the research 
which have equally valuable implica
tions.

Recently a five-year study of ferti
lizer and. management practices for

1 Soil Scientist. Division of Soil Management & 
Irrigation Agriculture, B .P.I.S.A .E., U. S. Depart
ment of Agriculture in cooperation with the Mis
sissippi Agricultural Experiment Station.

corn in the hill section of Mississippi 
was summarized.* Recommended prac
tices evolving from this study are out
lined below:

1. F ertilization : In the hill and
delta foothill sections apply at 
planting time 300 pounds of 12- 
8-8, 500 pounds of 8-8-8, or 600 
pounds of 6-8-8 per acre, depend
ing on needs as shown by a soil 
test. Sidedress with 60 to 90 
pounds of nitrogen per acre. (In  
the delta section apply 90 to 120 
pounds of nitrogen per acre in 
one pre-planting or in split appli
cations.)

2. Spacing: Leave plants 15 inches 
apart in 42-inch rows or 16 inches 
apart in 40-inch rows. This stand 
aggregates approximately 10,000 
plants per acre. From 9 to 14 
pounds of planting seed will be 
required—a little less than one 
peck.

3. V ariety: Plant an adapted hybrid. 
These are available for all parts 
of the State.

4. Planting: Prepare a good seedbed 
on well-drained soil. Plant just 
before cotton-planting time.

5. Cultivation: Practice shallow cul
tivation until the corn is knee- 
high. Avoid late or deep cultiva
tion.

The average yield of corn in the 
experiments was 22 bushels per acre 
where no nitrogen was applied and 
the corn was thinned to the once- 
prevalent stand of 4,000 plants per 
acre. Where 120 pounds of nitrogen 
were applied and the stand was in-

2 Mississippi Experiment Station, Bulletin No. 
486. December, 1951.
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creased to 12,000 plants per acre, the 
average yield was 72 bushels per acre. 
This represents a return of 50 bushels 
of corn from the application of 120 
pounds of nitrogen and the adoption 
of improved management practices.

But the newer production practices 
did more than this. Corn in high- 
fertility plots and fields is growing in a 
new equilibrium. Illustrative of this 
is one experiment on the Agronomy 
Farm at State College, which was 
conducted for four years and is still 
in progress. The experiment involves 
six treatments, listed in Table I, with 
their respective yields (see also Figure 
1). These treatments were directly 
superimposed on the same plots each 
year. This experiment was studied 
intensively in an effort to determine 
what makes the treatments tick.

By-Products of High-Fertility 
Practices

It early became evident that the high- 
fertility practices had a number of 
incidental advantages which were not 
anticipated at the outset of the study.

An aid to w eed  control. Well-fer
tilized, thickly-spaced corn grows off 
quickly to provide a canopy that 
“shades out” much of the grass and 
weed competition normally present in 
Southern cornfields. This is shown by 
the photograph of the State College 
experiment in Figure 2. It has been 
found that high-fertility practices for

corn will normally save one cultivation 
in a season. In fact the plants grow off 
so quickly that there just is not time 
for the usual number of cultivations 
before corn reaches the lay-by stage.

These high-fertility practices have 
been made an integral part of the 
recommended procedure for control
ling weeds in Southern cornfields by 
use of herbicides.

Nitrogen fertilizers increase pro- 
tein in corn. As the rate of nitrogen ap
plied in the State College experiment 
was raised, the crude protein content 
of the grain increased. With the 4,000- 
plant stand, crude protein increased 
from 8.24 per cent with no nitrogen to 
10.85 per cent with the 120-pound- 
nitrogen application. With the 12,000- 
plant stand, crude protein was con
sistently lower at equivalent nitrogen 
rates; the corresponding range was 
from 7.62 to 9.98 per cent. Comparing 
the no-nitrogen, 4,000-plant treatment 
with the 120-pound-nitrogen, 12,000- 
plant combination, crude protein was 
raised by 1.74 per cent. On an acre 
basis this is equivalent to the protein 
in somewhat more than 1,000 pounds 
of cottonseed meal.

Corn is primarily a carbohydrate 
feed, but it contains an appreciable 
and valuable amount of protein. In 
the decade of the 1940’s the protein of 
commercial corn is said to have de
clined from an average of 9.5 per cent

T a b l e  I . — Y i e l d s  o f  C o r n  i n  F e r t i l i z e r - S p a c in g  E x p e r i m e n t  a t  S t a t e  C o l l e g e ,
M is s i s s ip p i .  1947-1950.

Treatment1 Acre yields of corn

Nitrogen Plants 1947 1948 1949 1950 Mean

lbs/acre no/acre bu bu bu bu bu
0 4,000 31.4 29.3 21.2 35.8 29.4

60 4,000 54.3 71.4 64.5 68.9 64.8
120 4,000 56.0 73.7 67.9 77.3 68.7

0 12,000 22.4 36.3 33.7 47.6 35.0
60 12,000 61.8 77.6 71.2 90.2 75.2

120 12,000 92.2 103.4 100.4 121.8 105.5

1 All treatments received a uniform application of phosphoric acid and potash.
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F ig . 1-A . T h e  b ask ets  rep resen t fo u r-y e a r average yie ld s o f  co rn  in  an  exp erim en t a t S ta te  C ollege, 
M ississippi, w ith a stand  o f  4 ,0 0 0  p lan ts  p e r a c re  and  n itro g en  ra tes  as in d ica ted . Y ie ld s  ( l e f t  

to  r i g h t ) : 2 9 .4  b u sh els, 6 4 .8 ,  and  6 8 .7  bu sh els  p e r a c re .

or higher to 8.5 per cent or lower. 
This decline is a matter of considerable 
national concern. Protein in the grain 
of the high-fertility treatment of the 
experiment at State College was raised 
above the early national level.

H igh-fertility treatm ents increase  
crop residues.. The by-product of 
these studies which has perhaps the 
most intriguing possibilities is the in
crease in crop residues resulting from 

( Turn to page 48)

F ig . 1 -B . Y ie ld s o f  corn  w ith a stand  o f  1 2 ,0 0 0  p lan ts  p er a cre  and  n itro g en  ra tes  as in d ica ted  
w ere ( l e f t  to  r ig h t)  3 5 .0  b u sh els, 7 5 .2 ,  and 1 0 5 .5  bu shels p er a c re . F e r tiliz e r  ra te  and  stand  

m ust b e  k ep t in  b a la n ce  fo r  efficien t p ro d u ctio n .



Fertilizing Corn for— 
Yield, Protein, and Oil

By J4. Jf. SniJer
Agronomy Department, University of Illinois, Urbana, Illinois

TH E yield and quality of corn are 
affected by a number of conditions, 

but a large production of grain is bas
ically dependent upon an ample supply 
of essential plant-food elements. When 
plant nutrients in the soil are sufficient, 
the corn grain will contain higher per
centages of both oil and protein. This 
takes into consideration that adapted 
hybrids are used along with accepted 
cultural methods and suitable controls 
for weeds and insects. The normal 
amount of moisture and sunlight is also 
necessary.

Southern Illinois farm land in an un
improved condition is very likely to

F ig . 1 .  C orn  ro o ts  and ears  fro m  th e  D ie ter ich  
F ie ld , S ep tem b er 1 8 , 1 9 5 1 .  C orn  on le f t  treated  
w ith lim esto n e , yield  1 9  b u sh els. C en ter treated  
w ith lim e and 2 0 0  lb s . 3 - 1 2 - 1 2 ,  y ie ld  6 6  
b u sh els. R ig h t trea ted  w ith lim e , 3 0 0  lb s  
m u ria te  o f  p o ta sh , 1 9 0  lb s . am m onium  n itra te , 

and  2 0 0  lb s  3 - 1 2 - 1 2 ,  y ie ld  9 2  b u sh els.

reach an extremely low level of pro
ductivity. On this kind of land, crop 
production is so low and of such quality 
that farm animals are frequently under
fed and otherwise poorly nourished and 
the economic condition of the farm 
people may be on a substandard level.

The redeeming feature is that this 
type of soil can be readily brought into 
high production by a land-management 
program which includes about all the 
known devices for soil improvement 
and its conservation. There must be 
first a liberal use of limestone and a 
somewhat regular succession of legume- 
grass crops, some of which must be 
used to bolster up soil organic matter 
and supply some nitrogen. Phosphorus 
must be added in the more soluble 
superphosphate forms or in the less 
costly, finely ground rock phosphate or 
a combination of the two. Potassium 
and nitrogen must be added at oppor
tune times and in generous amounts. 
There is also evidence that a number of 
trace elements are needed to put pro
duction and quality on a high level. 
Magnesium should be added in dolo- 
mitic limestone. There is considerable 
evidence that boron is needed by some 
crops and some indication that sulphur 
may be used to an advantage. There is 
apparently no one key element in this 
fertility merry-go-round, but all must be 
in the soil in sufficient quantities to pro
mote satisfactory production.

Heavy fertilization increased both 
yield and quality of corn. In Table I 
are shown corn yields from various soil 
treatments along with the protein and

( Turn to page 44)
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A b o v e : C otton  b a les  ready fo r  m ark et. 

B e lo w : A good  lo ad  o f  p u m p k in  p lea.



B e lo w : H arvesting long row s o f  ce le ry .





U n i ,  P|ii/n|’ Perhaps no crop has more of the “Horatio Alger” in its
story of success in America than the tomato. Originating

PirtllTP in tropical America and first mentioned as a food in this
v country in 1781 by Thomas Jefferson, it now occupies a

place among our vegetable crops topped only by the potato. Its value to growers 
in 1950 is estimated at well above $175,000,000, and each year has found agricul
tural science increasing the possibilities of producing more tons per acre.

Important in this research work has been the study of soils and their fertiliza
tion to meet the requirements of tomatoes. And because tomatoes utilize large 
amounts of potash—in fact more than all of the other minerals put together— 
growers should know the content of available potash in their soils and the 
fertilizer analyses that will make up the deficiencies.

When deficiencies of potash are not corrected, the tomato plant reacts with 
well-defined starvation symptoms. Growth is slow, the plants are stunted, and 
the yield is small. Older leaves will turn an ashen-gray green and then develop 
a yellowish green along the margins. The injury progresses from the margin 
toward the center of the leaflet, which is followed by the development of large, 
light-colored spots between the larger veins. Affected areas often turn a bright 
orange color and frequently become brittle. The leaves turn brown and finally 
die. Stems become hard and woody and fail to increase greatly in diameter, 

. remaining slender. The roots do not develop. They remain slender and are 
often brown in color, and secondary thickening does not occur. Potassium 
deficiency may have a decided effect on the shape, solidity, and quality of the 
tomato fruit. Fruit on plants getting a large amount of potash matures dark 
red and carries a high amount of sugar and acid, factors in high quality tomatoes. 
Fruit on plants showing extreme deficiency may ripen unevenly and lack 
solidity. In our cover illustration, normal fruit and leaf appear on the left; 
potash-starved on the right.

According to Dr. Jackson B. Hester, Soil Technologist, Department of Agricul
tural Research, Campbell Soup Company, “The amount of potash absorbed by 
the plant may offer some interesting information upon how to fertilize the crop. 
For example, only a small amount of potash is needed by the tomato plant 
during the first month after the plants are set-in the field. A large supply is 
needed during the second month, but a still larger supply is necessary during 
the third month. These results show that a large part of the potash is used in 
the fruit and thus permanently removed from the soil. Therefore, tomatoes 
need an adequate supply of potash for proper functioning supplied largely during 
the second and third months after the plants are set in the field.

“When 1,000 or more pounds per acre of fertilizer carrying over 5 to 7 
per cent of potash are used under the row- before planting, the young plants 
are likely to be injured or killed and therefore it may be advisable to use potash 
as a sidedresser or broadcast before planting. Muriate of potash broadcast before
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planting has been suggested. However, since potash applied before planting 
may injure the young plants and since it is subjected to leaching and fixation 
until the plants have reached a good size, it is believed that: sidedressing with 
muriate of potash or the application of high-potash mixtures as a sidedressing 
may be a satisfactory method of applying adequate potash. Some growers are 
afraid to apply fertilizer in the middle of the row for fear the tomato plant will 
not be able to take it up. A single plant has been known to have a root spread 
of 24 square feet and to penetrate the soil 3 feet or more. So, a tomato crop 
will absorb any available plant material within reasonable distance of the stalk.”

lV f f lF P  m i l l  l V f n r P  Some interesting facts are to be found in the AugustI f l U l E  d l l l l  i f  1 111 c  1952 issue of RURAL M ARKETING—News and
F p r t i l l 7 P r  Trends of the Farm Market, published monthly by
J. m  L i i iA C i  COUNTRY GENTLEM AN. Citing U. S. Depart
ment of Agriculture’s estimate that “the use of fertilizer accounts for 25 per cent 
of this country’s crop production,” it is stated that an all-time high of 18.7 million 
tons of commercial plant food was used on farms last year, more than double 
the amount of a decade earlier. And though the national gain was only four 
per cent in 1950-51, such states as Nebraska increased the take by 65 per cent, 
New Mexico 48 per cent, and Arizona 41 per cent.

The average price of the commodity has risen only about 50 per cent since 
1935-39, contrasting with today’s farm wage rates, for example, which are now 
232.5 per cent above the 1939 mark. Most farm costs have more than doubled 
during that time.

A decided increase in the use of fertilizers is seen in a statement by Secretary 
Brannan that “the food and fiber needs of the fast-growing population would 
require fertilizer production increases of 50-70 per cent in the next three years,” 
and five main points are stressed to show farmers why it is advisable to treat 
land with fertilizer:

1. The necessity for producing larger crops from smaller acreage (acreage har
vested in the United States fell from 353 million in 1945 to 336 million in 1950).

2. Newly developed varieties of many crops, because of their larger size and 
better quality, drain the soil of nutrients at a faster rate than previous varieties.

3. Fertilizer changes not only the chemical character but the physical quality 
of the soil, enabling it better to resist erosion.

4. Fertilizer in addition to increasing yield improves the nutritive value of crops 
as well.

5. The old standbys of crop rotation and use of farm refuse and manure, while 
still essential, can only partially replace the plant food consumed in crop harvest
ing and land erosion.

In 1950, about 2.5 per cent of cash farm income went for fertilizer. The 
research done by the Curtis Publishing Company concludes: “It has been variously 
estimated that from 30-300 per cent more commercial fertilizer could be used by 
the average farmer and still produce a profitable farm operation.”

© ^ 0

Erratum: We regret that in connection with his article appearing in the
August-September issue of this magazine, the address of M. T . Vittum was 
given as “Department of Vegetable Crops, Cornell University, Ithaca, New York.” 
Dr. Vittum is Associate Professor, Division of Vegetable Crops, New York 
Agricultural Experiment Station, Geneva, New York.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

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

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

Av. Aug. 1909-
July 1914___ 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55

1926.................. 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927.................. 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928.................. 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929.................. 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930.................. 9.5 12.8 91.2 108.1 59.8 67 1 11.06 22.04
1931.................. 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932.................. 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................ 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934................. 12.4 21.3 44.6 79.8 81.5 f 84.8 13.20 33.00
1935................. 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936................. 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937................ 8.4 20.4 52.9 78.0 51.8 96.2 8.74 19.61
1938................ 8.6 19.6 55.7 69.8 48.6 56.2 6.78 21.79
1939................. 9.1 • 15.4 69.7 73.4 56.8 69.1 7.94 21.17
1940................. 9.9 16.0 54.1 85.4 61.8 68.2 7.59 21.73
1941................. 17.0 26.4 80.8 92.2 75.1 94.4 9.70 47.65
1942................ 19.0 36.9 117.0 118.0 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................ 20.7 42.0 150.0 190.0 109.0 141.0 16 50 52.70
1945................ 22.5 36.6 143.0 204.0 127.0 150.0 15.10 51.10
1946................ 32.6 38.2 124.0 218.0 156.0 191.0 16 70 72.00
1947.,............. 31.9 38.0 162.0 217.0 216.0 229.0 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 51.6 91.6 173.0 153.0 200.0 16.70 86.50
1951

September.. 33.73 52.4 123.0 287.0 165.0 207.0 16.55 66.10
October....... 36.21 57.7 139.0 271.0 164.0 210.0 17.15 69.90
November... 41.00 50.0 174.0 280.0 162.0 219.0 18.35 72.70
December... 40.34 51.0 193.0 305.0 169.0 222.0 19.65 71.60

1952
January.. . . 38.70 46.2 207.0 347.0 168.0 220.0 20.75 70.10
February. . . 37.25 33.8 205.0 357.0 166.0 218.0 20.65 67.10
March......... 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
May............ 36.08 43.5 264.0 433.0 170.0 213.0 18:65 60.80
June............. 38.02 44.0 310.0 436.0 173.0 206.0 17.05 61.90
July............. 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

Index Numbers (Aug. 1909—July 1914 =  100)
1926................ 101 179 189 134 116 138 112 98 139
1927................. 163 207 146 124 132 135 87 154 127
1928................ 145 200 76 134 131 113 95 152 154
1929................ 135 183 189 133 124 117 92 137 137
1930................ 77 128 131 123 93 76 93 98 129
1931................ 46 82 66 83 50 44 73 40 115
1932................ 52 105 55 62 50 43 52 46 102
1933................ 82 130 118 79 81 84 68 57 91
1934................ 100 213 64 91 127 96 111 146 95
1935................ 90 184 85 80 102 94 63 135 119
1936................ 100 236 164 106 163 116 94 148 104
1937................ 68 204 76 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................ 323 516 131 197 238 226 141 384 185
1951

September.. . 272 524 176 327 257 234 139 ' 293 161
October....... . 292 577 188 309 255 238 144 , 310 171
November. . 331 500 250 319 252 248 155 322 249
December... 325 510 277 347 263 251 166 317 331

1952
January.. . . 312 462 297 395 262 249 175 311 337
February... . 300 338 294 407 259 247 174 298 217
March....... . 296 235 310 436 257 249 171 273 265
AprQ............ 150 331 474 262 247 169 270 308
May............ 291 435 379 493 265 240 157 270 285
June............ 307 440 445 497 269 233 144 275 250July............. 299 420 393 508 269 224 145 315 287
August........ . 306 488 399 467 269 231 163 310 229
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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 grads 
nound 
Mood, 

16-17%
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 .6 8 *2 .8 5 *3 .5 0 *3 .5 3 *3 .3 7 *3 .5 21926...................... -----  3 .0 6 2 .41 4 .4 0 4 .9 5 4 .3 6 4 .901927...................... -----  3 .01 2 .2 6 5 .07 5 .8 7 4 .3 2 5 .701928...................... -----  2 .6 7 2 .3 0 7 .0 6 6 .63 4 .9 2 6 .001929...................... -----  2 .5 7 2 .0 4 5 .64 5 .0 0 4 .61 5.721930...................... -----  2 .4 7 1.81 4 .7 8 4 96 3 79 4.581931...................... ___  2 .3 4 1.46 3 .1 0 3 .9 5 2 .11 2 .461932...................... -----  1 .87 * 1 .04 2 .1 8 2 .1 8 1.21 1.361933...................... -----  1 .52 1.12 2 .9 5 2 .8 6 2 .0 6 2.461934...................... -----  1 .52 1 .20 4 .4 6 3 .1 5 2 .6 7 3 .271935...................... 1 .1 5 4 .59 3 .1 0 3 .0 6 3 .651936...................... -----  1 .53 1.23 4 .17 3 .4 2 3 .5 8 4.251937....................... 1 .32 4.91 4 .6 6 4 .04 4.801938...................... ___  1.69 1 .38 3 .6 9 3 .7 6 3 .1 5 3 .531939...................... 1 .35 4 .02 4.41 3 .8 7 3 .901940...................... ___  1.69 1 .36 4 .64 4 .3 6 3 .3 3 3 .391941...................... 1 .41 5 50 5 .32 3 .7 6 4.431942...................... -----  1 .74 1.41 6.11 5 .77 5 .0 4 6.76
1943...................... 1 .75 1 .42 6 .3 0 5 .77 4 .8 6 6.62
1944...................... -----  1 .75 1.42 7 .6 8 5 .77 4 .8 6 6.71
1945 ..................... 1 .42 7 81 5 .7 7 4 .86 6.71
1946...................... 1 .44 11.04 7 38 6 .60 9 .33
1947...................... 1 .60 12.72 10.66 12.63 10.46
1948...................... 2 .0 3 12 94 10.59 10.84 9 85
1949...................... 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 

Sep tem ber.. . 3 .1 3 2 .0 7 11.50 10.78 9 .2 6 9.26
October........... 2 .0 7 12.85 11.28 10.56 10.32
N ovem ber.. . , ___  3 .3 4 2 .0 7 13.93 11.28 10.39 10.25
December. 3 .3 4 2 .07 14.27 11.28 10.08 10.02

1952 
Jan u ary .......... 3 .3 4 2 .0 7 14.27 11.28 10.39 12.16
February. ___  3 .3 4 2 .0 7 14.27 11.28 11.61 11.08
M arch.............. 2 .0 7 14.26 11.28 9.71 9.04
April.................. 2 .0 7 14.26 11.28 8 .8 0 8 .05
M ay ................. ___  3 .3 4 2 .07 14.25 11.28 7 .7 5 7 .36
Ju n e ................. ___  3 .3 4 2 .0 7 14.27 11.28 8 .3 8 8 .38
Ju ly .................. ___  3 .3 4 2 .0 7 14.26 11.28 8 .1 9 7 .59
August............ 3 .3 4 2 .0 7 14.26 11.28 9 .7 8 7 .89

1926...................... 113
Index Numbers (1910-14 — 100) 

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 62 36 39
1933...................... ___  59 39 84 81 97 71
1934...................... ___  69 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...................... ___  66 50 180 163 144 189
1944...................... 65 50 219 163 144 , 191
1945...................... ___  65 60 223 163 144 191
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 

Septem ber.. . ___  117 73 329 305 275 263
October........... 117 73 365 320 313 293
N ovem ber.. . ___  125 73 398 320 308 291
D ecem ber.. . . ___  125 73 408 320 299 286

1952 
January............ . . . .  122 7* 408 320 308 346
F eb ru a ry .. . . ___  125 73 408 320 344 316
M arch.............. ___  125 73 407 320 288 267
April................ ___  125 73 407 320 261 229
May............. ___  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
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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,

bulk,
c.i.f. At c.i.f. At c.i.f. At c.i.f. At

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

1910-14 ............. . SO.536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657
1926...................... .598 3 .2 0 5 .5 7 .596 .854 23 .58 .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 .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 .67 .486 .751 22 .49 .483
1935..................... .492 3 .3 0 5 .69 .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 .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 .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 .22 .397 .703 14.14 .195
1950.................... .763 3 .8 3 5 .47 .371 .716 14.33 .195
1951 

September. . .810 3 .9 8 5 .47 .386 .768 14.72 .193
October......... .820 3 .9 8 5 47 .386 .768 14 72 .193
November. . , .820 3 .9 8 5 .47 .386 .768 14.72 .193
D ecem ber.. . .820 3 .9 8 5 .47 .420 .827 16.00 .210

1952 
January . . . . .820 3 .9 8 5 .4 7 .420 .8 2 7 ' 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
April.............. .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 .4 7 .353 .708 13.44 .176

k 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

1926.................... 112
Index
88

Numbers
114

(1910-14 =  
83

100)
90 98 82

1927.................... 100 86 113 90 97 106 89
1928.................... 108 86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93
1930.................... 101 88 113 95 102 111 94
1931.................... 90 88 113 95 102 111 94
1932.................... 85 88 113 95 101 111 94
1933.................... 81 86 113 93 91 104 91
1934.................... 91 87 110 68 79 93 74
1935.................... 92 91 117 58 72 89 68
1936.................... 89 51 113 65 74 95 77
1937.................... 95 51 113 71 79 102 85
1938.................... 92 51 113 73 81 104 87
1939.................... 89 53 113 73 79 101 87
1940.................... 96 53 113 72 77 102 87
1941.................... 102 54 110 73 82 106 87
1942.................... 112 59 129 73 85 106 84
1943.................... 117 55 121 73 82 105 83
1944................... 120 58 125 73 82 105 83
1945................... 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 

Septem ber.. 151 110 112 70 81 61 82
October......... 153 110 112 70 81 61 82
November. . 153 110 112 70 81 61 82
December.. . 153 110 112 75 87 66 85

1952
January 153 110 112 75 87 66 85
February. . . 153 110 112 75 87 66 85
M arch........... 155 110 112 75 87 66 85
April.............. 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
July ................ 160 110 112 70 81 61 82
August.......... 110 112 70 81 61 82
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm

Prices paid 
by farmers Wholesale 

for com- prices 
modities of all corn- Fertilizer Chemical Organic Superphosprices* bought* moditiesf material^ ammonia tea ammonia tea 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
1 9 4 0 ............... 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
195 0 .............
1951

256 246 236 132 89 314 142 72

September. 291 271 258 135 94 300 151 73
O ctober.. . 296 272 259 140 94 335 153 73
November. 301 274 259 143 98 343 153 73
December.. 

1952
305 273 258 144 98 342 153 78

January. . . 300 275 258 144 98 347 153 78
February. . 289 278 255 146 98 365 153 78
March 288 277 251 144 98 336 155 78
April........... 290 277 251 142 98 322 157 78
M ay........... 293 278 252 142 98 306 160 78
Ju n e ........... 292 278 250 141 98 316 160 69
Ju ly ............ 295 277 250 141 98 313 160 73
August. . . ' . 295 278 252 144 98 337 160 73

• U. S. D. A. figures, revised Jan u ary  1950. Beginning Jan u 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-com m oaiiy 
index.

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

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

1 Beginning Jn ly  1940. baled liny prices reduced by $4.75 a ton to be comparable 
to loose hny prices previously quoted.

* All potash sa lts  now quoted F.O .B. mines only; manure sa lts  since Ju n e 1941, 
other carriers  since Ju n e  1947. .

• • The weighted average of prices actu ally  paid for potash is low er than in * 
annual average beenuse since 1926 over 90% of the potash used in agrlcn ltu re has 
been contracted for during the discount period. The maximum discount is now 
10% . Applied to m uriate of potash, a price sligh tly  above $.S53 per unit KiO thus 
more nearly approxim ates the annual average than do prices based on arithm etical 
averages o f m onthly quotations.
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Fertilizers
"1952 Fertilizer Recommendations for 

Arkansas," Ext. Serv., Univ. o f Ar\., Little 
Rock., Ar\., Cir. 467 (Rev.), Feb. 1952, C. F. 
Lund, W. H. Freyaldenhoven, and E. J. Allen.

"Fertilizing Materials 1951," Bur. of Chem., 
Dept, of Agr., Sacramento, Calif., Spec. Pub. 
No. 244, Mar. 1952.

"Sales of Commercial Fertilizers and of 
Agricultural Minerals Reported to Date for 
Quarter Ended June 30, 1952," Bur. of Chem., 
Dept, of Agr., Sacramento, Calif.-, No. FM- 
229, Aug. 13, 1952.

"The Nitrogen Fertilization of Connecticut 
Tobacco," Agr. Exp. Sta., Univ. of Conn., 
New Haven, Conn., Bui. 559, June 1952, 
T. R. Swanbac\.

"Effect of Minor Elements, Particularly Cop
per, on Peanuts!’ Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 494, May 1952, 
H. C. Harris.

"Fertilizer Should Contain a Source o f Sul
fur for Clover Pastures in Many Areas of Flor
ida," Agr. Exp. Sta., Univ. o f  Fla., Gaines
ville, Fla., Cir. S-35, Aug. 1951, J. R. Neller,
G. B. Killinger, D. W. Jones, R. W. Bledsoe, 
and H. W. Lundy.

"Inspection o f Commercial Fertilizers," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
383, May 1952.

"Nitrogen Materials and Their Use in In
diana," Ext. Serv., Purdue Univ., Lafayette, 
Ind., Mimeo AY-44a, Rev. June 1952 (1M).

"Fertilizer Analyses—Spring 1952," State 
Board o f Agr., Topeka, Kans., July 23, 1952.

"Fertilizer Recommendations for Louisiana, 
1952," Agr. Exp. Sta., La. State Univ., Baton 
Rouge, La.

"Fertilizer, Liming and Seeding Practices 
for Processing Peas in Maine,” Agr. Exp. Sta., 
Univ. of Me., Orono, Me., Bui. 496, Mar. 
1952, H. J. Murphy and G. L. Terman.

"Results o f Fertilizer Experiments with 
Sorgo Grown for Sirup in Mississippi 1942- 
1949,” Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 167, Dec. 1951, E. S. 
Lyons, I. E. Stokes, J. F. O’Kelly, and S. P. 
Crockett.

"Fertilizer Inspection and Analysis: Fall,

1951," Agr. Exp. Sta., Univ. of Mo., Colum
bia, Mo., Bui. 585, July 1952.

"Fertilization and Improvement o f Native 
Subirrigated Meadows in Nebraska” Agr. 
Exp. Sta., Univ. o f Nebr., Lincoln, Nebr., Cir. 
92, Apr. 1952, P. Ehlers, G. Viehmeyer, R. 
Ramig, and E. M. Brouse.

"Fertilizers and Limes—1951," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. J., 
Insp. Series 45, Mar. 1952, S. B. Randle.

"Liquid Nitrogen Fertilizer," Ext. Serv., 
N. C. State College, Raleigh, N. C., Cir. 369, 
May 1952, E. R. Collins.

"North Carolina Fertilizer and Fertilizer 
Materials Tonnage Report for the Fiscal Year 
1951-52 through June,” Dept, o f Agr., Raleigh, 
N. C., July 28, 1952.

"Fertilizer Sales by Grades in Order of 
Tonnage, January 1, 1952-June 30, 1952," 
Dept, o f Agr., Raleigh, N. C.

"South Carolina Fertilizer and Fertilizer 
Materials Tonnage Report July 1951-June
1952," Clemson College, Clemson, S. C., Aug. 
16, 1952.

"Influence of Fertilizers and Lime Applied 
to Rice in 1949 on Pasture Production in 1950 
and 1951," Agr. Exp. Sta., Tex. A & M Col
lege, College Station, Tex., P. R. 1443, Mar. 
1, 1952, R. M. Weihing, R. H. Wyche, and 
R. L. Cheaney.

"Effect o f Fertilizers on the Yield of Corn 
at Nacogdoches, 1951," Agr. Exp. Sta., Tex. 
A & M College, College Station, Tex., Mar. 
26, 1952, H. C. Hutson and F. L. Fisher.

"Control of Zinc Deficiency in Field Beans 
with Zinc Sulphate Sprays," Agr. Exp. Sta!, 
State College o f Wash., Pullman, Wash., Sta. 
Cir. No. 143 (Rev.), Mar. 1952, F. G. Viets, 
Jr.

"The ‘Dynamite’ Phosphate Method of Fer
tilizing Strawberry Plants," Agr. Exp. Sta., 
State College of Wash., Pullman, Wash., Sta. 
Cir. No. 177, Dec. 1951, F. T. Tremblay, 
K. E. Baur, M. W. Carstens, and D. F. All- 
mendinger.

Soils
"Know California’s Land—A Land-Capa- 

bility Guide for Soil and Water Conservation,” 
Dept, of Natural Resources, Sacramento, Calif.,

37
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Feb. 1952, L. R. Wohletz and E. F. Dolder.
"Summary o f Records from 120 Farms on 

Slowly Permeable Soils in Northeastern Illi
nois, 1950,” Dept, of Agr. Econ., Univ. of
111., Urbana, 111., AE2808, June 28, 1951, W. 
H . Hencberry, E. L. Sauer, and H. C. M. Case.

"Bolivar County Soils,” Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bid. 
489, Mar. 1952, G. E. Rogers and H. B. Van- 
derford.

"Some Soil and Crop Facts,” Agr. Exp. Sta., 
Univ. o f Mo., Columbia, Mo., P. R. 20, May 
1952.

"Summary of Soils and Crops Experiments,” 
Ext. Serv., Univ. of Mo., Columbia, Mo.

"The Improvement of an Alkali Soil by 
Treatment with Manure and Chemical Amend
ments, Owyhee Irrigation Project, Oregon,” 
Oreg. State College, Corvallis, Oreg., Sta. 
Tech. Bui. 22, Dec. 1951, C. A. Bower, L. R. 
Swarner, A. W. Marsh, and F. M. THeston.

"Soil and Water Conservation and Use in 
Oregon,” Ext. Serv., Oreg. State College, Cor
vallis, Oreg., Ext. Bui. 725, Mar. 1952.

"How to Improve your Garden Soil,” Ext. 
Serv., Univ. o f Vt., Burlington, Vt., Brieflet 
878, PR 352, E. P. Hume.

"Soil Survey: York County Maine,” USDA, 
Wash., D. C., Series 1939, No. 11, Feb. 1952, 
K. V. Goodman, D. B. Lovejoy, and J. R. 
Arno.

"Soil Survey: Okfuskee County Oklahoma," 
USDA, Wash., D. C., Series 1940, No. 7, Apr. 
1952, W. H. Buckhannan, V. A. Bogard, H.
H. Bush, A. D. Carson, E. O. Graham, W. A. 
Sparwasser, and G. O. Walker.

"Soil Survey o f the Shoshone Area, Wyo
ming,” USDA, Wash., D. C., Series 1927, No. 
38, T. J. Dunnewald, C. Pearson, J. Thorp, 
E. f. Carpenter, and E. G. Fitzpatrick.

"Wood Chips for the Land,” Soil Conser. 
Serv., USDA, Wash., D. C., Leaf, No. 323,
A. C. McIntyre.

Crops

"Seed Production of Ladino Clover,” Ext. 
Serv., Univ. o f Calif., Berkeley, Calif., Cir. 
182, Nov. 1951, M. D. Miller, V. P. Osterli, 
L. G. Jones, and A. D. Reed.

"Citrus Fruit for the Home Orchard,” Agr. 
Exp. Sta., Univ. o f Calif., Berkeley, Calif., Cir. 
409, Apr. 1952, J. C. Johnston.

"Progress Report 1937-1947, Dominion Ex
perimental Station Fredericton, N. B.” Dom. 
Exp. Sta., Fredericton, N. B., Can., Oct. 1949.

"A Review o f Experimental Work at the 
Dominion Experimental Station Saanichton,
B. C. 1950,” Dom. Exp. Sta., Saanichton,
B. C., Can., Mimeo. 115, July 1950.

"Agricultural Experiment Stations Annual 
Report for the Fiscal Year Ending June 30, 
1951," Agr. Exp. Sta., Univ. of Fla., Gaines
ville, Fla.

"Hibiscus in Florida,” Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Bui. 467 Rev., May

1952, R. D. Dickey.
"Dooryard Citrus Plantings in Florida,” 

Ext. Serv., Univ. o f Fla., Gainesville, Fla., 
Bui. 140, May 1952, J. A. Granger, Revised 
by A. F. Camp.

"Floranna Sweet Clover and Its Culture,” 
Agr. Exp. Sta., Univ. o f Fla., Gainesville, Fla 
Cir. S-46, Feb. 1952, G. B. Killinger and
G. E. Ritchey.

"The Tropical Black Raspberry,” Sub- 
Tropical Exp. Sta., Univ. of Fla., Homestead, 
Fla., Mimeo. Rpt. No. 16, Jan. 1952, R. B. 
Ledin.

"Serving Georgia Through Research,” Agr. 
Exp. Sta., Univ. o f Ga., Experiment, Ga., 1951 
A. R.

"New Findings for Farm Folk—A Report 
of 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 I.

"Kansas Corn Tests 1951,” Agr. Exp. Sta., 
Kans. State College, Manhattan, Kans., Bui. 
352, Feb. 1952, A. L. Clapp and L. A. Tatum.

"Ponca Winter Wheat’’ Agr. Exp. Sta., 
Kans. State College, Manhattan, Kans., Bui. 
354, May 1952.

"Seed Production in Louisiana,” Ext. Serv., 
La. State Univ., Baton Rouge, La., Ext. Pub. 
1094, Oct. 1951, R. A. Wasson.

"Grassland Farming in Louisiana," Ext. 
Serv., La. State Univ., Baton Rouge, La., Ext. 
Pub. 1102, Oct. 1951, R. A. Wasson.

"Massachusetts Agricultural Experiment Sta
tion Annual Report for the Fiscal Year Ending 
June 30, 1951,” Agr. Exp. Sta., Univ. of 
Mass., Amherst, Mass., Bui. No. 466, Sept.
1951.

"The Home Fruit Planting," Ext. Serv., 
Univ. o f Minn., St. Paul, Minn., Ext. Bui. 
255, May 1952, L. C. Snyder.

"Raspberries for Minnesota,” Ext. Serv., 
Univ. of Minn., St. Paul, Minn., Ext. Fldr. 
163, Mar. 1952, L. C. Snyder.

"Summer Care of Vegetable Gardens,” Ext. 
Serv., Univ. o f Minn., St. Paul, Minn., Ext. 
Fldr. 167, July 1952, O. C. Turnquist.

"Ryegrass,” Ext. Serv., Miss. State Col
lege, State College, Miss., Ext. Pub. 199 ( 15M), 
Aug. 1951, W. R. Thompson.

"Pasture Management,” Ext. Serv., Miss. 
State College, State College, Miss., Ext. Pub. 
233 (10M), June 1952, W. R. Thompson.

"Annual Report of the Director o f the New 
Hampshire Agricultural Experiment Station,” 
Agr. Exp. Sta., Univ. o f N. H., Durham, N. H., 
Sta. Bui. 382, Dec. 1949.

"The Iris Garden,” Ext. Serv., Rutgers 
Univ., New Brunswick, N. J., Leaf. 81, May
1952, C. H. Connors.

"Seventieth Annual Report—New York 
State Agricultural Experiment Station, Geneva, 
New York,” Agr. Exp. Sta., Cornell Univ., 
Geneva, N. Y., 1951.

"Improved Field Crop Varieties, 1952,” Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Ext. Bui.
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858, Apr. 1952.
< ",Hay and Pasture Seedings for ’52,” Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Ext. Bui. 
781, Rev. Mar. 1952, L. Saltonstall, Jr.

"Effect o f Tree Barriers on Outcrossing in 
Corn,” Agr. Exp. Sta., Okla. A & M College, 
Stillwater, Ok!*-, Tech. Bui. No. T-45, Aug. 
1952, M. D. Jones and J. S. Brooks.

"The Annual Lespedezas,” Forage Crops 
Leaf. No. 9, May 1952, W. C. Elder; "Lawns 
for Town and Country,” Forage Crops Leaf. 
No. 10, May 1952, R. A. Chessmore; "King 
Ranch Bluestem,” Forage Crops Leaf. No. 11, 
May 1952, J. R. Harlan; "Dallis Grass,”' Forage 
Crops Leaf. No. 12, May 1952, W. C. Elder; 
Agr. Exp. Sta., Okla. A & M College, Still
water, Okla.

"The Southeastern Soil Improvement Sta
tion, Heavener, Summary o f Results Field Day 
June 6 , 1952,” Agr. Exp. Sta., Okla. A & M 
College, Stillwater, Okla., Mimeo. Cir. M-235, 
June 1952.

"Vegetable Seed Production in Oregon,” 
Agr. Exp. Sta., Oreg. State College, Corvallis, 
Oreg., Sta. Bui. 512, Apr. 1952, H. L. Schudel.

"Hybrid Field Corn Variety Trials in Ore
gon 1950 and 1951,” Agr. Exp. Sta., Oreg. 
State College, Corvallis, Oreg., Cir. o f Inf. 
509, Apr. 1952, R. E. Fore, E. N. Hoffman,
C. A. Larson, H. H. White and J. T. McDer- 
mid.

"Cherry Production,” Ext. Serv., Pa. State 
College, State College, Pa., Cir. 403, May 
1952, J. V. Ruef.

"Planting Forest Trees in Pennsylvania," 
Ext. Serv., Pa. State College, State College, 
Pa., Cir. 404, May 1952, W. W. Simonds.

"Vegetable Variety Trials—1951,” Agr. 
Exp. Sta., Pa. State College, State College, 
Pa., P. R. No. 67, Mar. 1952, M. L. Odland 
and C. J. Noll.

"Agronomy Handbook for South Carolina,” 
Ext. Agronomy Div., Clemson College, Clem
son, S. C., Bui. 104, Apr. 1952.

"Sericea and Other Perennial Lespedezas," 
Ext. Serv., Clemson College, Clemson, S. C., 
Cir. 369, Feb. 1952, H. A. Woodle.

"South Dakota Corn Performance 1951 
Tests” Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., G. E. Nachtigal and D. B. 
Shank-

"Annual Report 1951,” Ext. Serv., Tex. A 
& M College, College Station, Tex., A Or. 1952.

"The Home Lawn . . . Good Turf for 
Utility and Beauty,” Agr. Exp. Sta., Tex. 
A & M College, College Station, Tex., Bui. 
747, June 1952, J. R. Watson, Jr. and A. W. 
Crain.

"Desirable Grasses Increase after Post Oak 
Control,” Agr. Exp. Sta., Tex. A & M College, 
College Station, Tex., P. R. 1448, Mar. 15, 
1952, V. A. Young.

"Range Management Studies on the Ranch 
Experiment Station,” Agr. Exp. Sta., Tex. A 
& M College, College Station, Tex., P. R. 
1449, Mar. 15, 1952, L. B. Merrill and V. A. 
Young.

"Performance and Establishment o f Warm 
Season Grasses at Kirbyville 1951," Agr. Exp. 
Sta., Tex. A & M College, College Station, 
Tex., P. R. 1451, Mar. 22, 1952, E. D. Cook 
and R. P. Bates.

"Pasture Management,” Ext. Serv., State 
College of Wash., Pullman, Wash., Bui. No. 
435 (Rev.), July 1952, L. Chapman, A. G. 
Law, K. J. Morrison.

"Growing Peaches,” Ext. Serv., State Col
lege o f Wash., Pullman, Wash., Bui. No. 462, 
June 1952, J. C. Snyder, D. H. Brannon, and 
M. R. Harris.

"Oats,” Ext. Serv., Univ. o f Wis., Madison, 
Wis., Cir. 413, Mar. 1952, H. L. Shands and
D. C. Amy.

"Report o f the Secretary o f Agriculture 
1951,” USDA, Wash., D. C.

"Reseeding to Increase the Yield o f Montana 
Range Lands,” USDA, Wash., D. C., Farm
ers’ Bui. No. 1924, Rev. May 1952, L. R. 
Short and E. J. Wool folk-

"Commercial Growing o f Sweet Corn,’’ 
USDA, Wash., D. C„ Farmers’ Bui. No. 2042, 
July 1952, V. R. Boswell.

"Rice Production in the Southern States,” 
USDA, Wash., D. C., Farmers’ Bui. No. 2043, 
July 1952, J. W. Jones, J. O. Doc kins, R. K. 
Walker, and W. C. Davis.

"Natob—A New Bush Lespedeza for Soil 
Conservation,” USDA, Wash.; D. C., Cir. No. 
900, Mar. 1952, F. J. Crider.

Economics

"Lemons and Lemon Products Changing 
Economic Relationships, 1951-52,” Agr. Exp. 
Sta., Univ. o f Calif., Berkeley, Calif., Bui. 
729, S. Hoos and R. E. Seltzer.

"Statistical Supplement to Agricultural Ex
periment Station Bulletin 729 Lemons and 
Lemon Products Economic Status, 1951," Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., 
Oct. 1951, S. Hoos and R. E. Seltzer.

"Analysis of Productive Capacity o f Illi
nois Agriculture—Production Attainable for 
1955,” Agr. Exp. Sta., Univ. of 111., Urbana,
III., AE2833, Oct. 1951.

"Indiana Crops and Livestock—Annual Crop 
Summary 1951 i ’ Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., No. 315, Dec. 1951.

"Farm Management Summary and Analysis 
the 1950 Report by Type of Farming Area,” 
Agr. Exp. Sta., Kans. State College, Manhat
tan, Kans., Agr. Econ. Rpt. No. 47.

"An Appraisal of Kansas Agricultural Pro
ductive Capacity, 1955,” Agr. Exp. Sta., Man
hattan, Kans., Agr. Econ. Rpt. No. 50, Con
tribution No. 173, Nov. 1951.

"Statistics of Farmers' Cooperatives in Min
nesota, 1950,” Agr. Exp. Sta., Univ. of Minn., 
St. Paul, Minn., Bui. 412, June 1952, E. F. 
Koller, T. W. Manning and O. B. Jesness.

"Commercial Family-Operated Sheep  
Ranches, Range Livestock Area, Northern
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Great Plains 1930-50, Organization, Produc
tion Practices, Costs and Returns,” Agr. Exp' 
Sta., Mont. State College, Bozeman, Mont., 
Bui. 478, Nov. 1951, J. R. Gray and C. B. 
Baker.

"Montana Cooperative State Grazing Dis
tricts in Action,” Agr. Exp. Sta., Mont. State 
College, Bozeman, Mont., Bui. 481, Dec. 1951, 
L. S. Thompson.

"Acceptance o f Improved Farm Practices in 
Three Coastal Plain Counties,” Agr. Exp. Sta., 
N. C. State College, Raleigh, N. C., Tech. Bui. 
No. 98, May 1952, E. A. Wilkening.

"Rental Arrangements in the Coastal Plain,” 
Ext. Serv., N. C. State College, Raleigh, N. C., 
Cir. No. 370, Aug. 1952, C. B. Ratchford.

”Agricultural Productive Capacity—Utah- 
1955,” Agr. Exp. Sta., Utah State College, 
Logan, Utah, Mimeo. Series 379, Nov. 1951.

"A Square Look at Spokane County,” Ext.

Serv., State College o f Wash., Pullman, Wash., 
Bui. No. 463, June 1952, L. Scant land, C. A. 
Svinth, and M. J. Taves.

”Cost o f - Producing Apples in Orchard 
Areas of Washington,” Agr. Exp. Sta., State 
College o f Wash., Pullman, Wash., Cir. No. 
185, Mar. 1952, J. P. Swanson and L. E. 
Cairns.

" Agriculture’s Capacity to Produce, Pos
sibilities Under Specified Conditions,” Bur. of 
Agr. Econ., USDA, Wash., D. C., Agr. Inf. 
Bui. No. 88, June 1952.

"Cotton Farming in the Southern Piedmont 
1930-51', Organization, Costs, and Returns,” 
Bur. of Agr. Econ., USDA, Wash., D. C., Agr. 
Inf. Bui., No. 89, June, 1952.

”Tree Nuts—Production, Farm Disposition, 
Value, and Utilization of Sales 1944-51,” Bur. 
of Agr. Econ., USDA., Wash., D. C., Aug.
1952.

The Nutrition of Muck Crops
{From page 11)

ground growth of celery and spinach, 
of cabbage heads, and potato tubers, 
and in pounds of peppermint oil. 
Eight per cent of phosphate was ap
plied uniformly in all mixtures. Ap
plication of the phosphate-potash mix
tures was at 1,000 pounds per acre an
nually for all crops except potatoes 
and peppermint which received 600 
pounds. Nitrogen was sidedressed dur- 
ing growth as needed. Celery, onions, 
and spinach generally required it and 
cabbage and table beets in wet years. 
It is interesting to note that all crops 
except onions and peppermint showed 
increase in yield with increase in per
centage of potash applied. Cabbage 
yields increased up to the 24% potash 
application and did not change with 
32% in the mixture.

Position o f F ertilizer . For most 
crops on muck soils, it is advisable to 
drill the fertilizer into the ground and 
not disturb it further by disking, rather 
than to apply it on the surface and 
disk it in. For a number of crops, 
application in the row, about 2 inches 
directly below the seed, is likely to give 
the highest yields, generally with less 
fertilizer needed than if it were broad
cast. Onions are probably most re

sponsive to row fertilization on muck, 
with table and sugar beets, carrots, 
corn, and parsnips also benefiting. 
Cabbage and cauliflower seed are 
very susceptible to fertilizer injury but 
the transplants will show marked bene
fit from fertilization 4 to 5 inches deep 
in the row. Potatoes on muck will 
give slightly better yields with ferti
lizer sidedressed at planting rather than 
broadcast. Celery and spinach are 
greatly benefited by sidedressing dur
ing growth, especially with a mixture 
high in nitrogen or a straight nitrogen 
fertilizer.

T he P roper Analysis. In Table 
VII are given the analyses recom
mended for various crops under con
ditions of fair and good drainage. 
Where drainage is poor, it is advisable 
to improve it to some extent before at
tempting to raise and fertilize most 
crops. No fertilizer recommendations 
are made for asparagus and alfalfa 
with fair drainage because good drain
age is advisable for those crops. No 
recommendation is made for reed ca
nary grass with good drainage as that 
crop is better adapted to poorly drained 
soils.

{T o  be continued next issue)
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Fertilizing Corn for . .  .

(From page 26)

T a b l e  I . — C o e n  G r a i n  Y i e l d ,  P r o t e i n  
a n d  O i l  C o n t e n t  o f  a  C ro p  G r o w n  
o n  t h e  F l a t  G r a y  L a n d  o f  S o u t h 
e r n  I l l i n o i s  D i e t e r i c h  F i e l d — 1951.

Soil
treatment

Grain 
Bu A

Protein Oil

% lbs. % lbs.

Lime................. 19 10.4 110 4.15 44
L 3-12-12........ 66 10.6 392 4.96 183
LN .................... 35 10.1 198 4.00 78
L K .................... 60 8 .0 269 4.45 149
LKN 3-12-12. 92 10.1 520 5.00 257

L— limestone, 3 tons per acre.
N— ammonium nitrate, 190 lbs. sidedressed.
K— muriate of potash, 300 lbs. broadcast before 

planting.
3-12-12— starter fertilizer 200 lbs. in bands at 

planting.

oil content of the grain. This land was 
in red clover in 1950 with the hay re
moved. The corn was drilled and the 
stand established at about 9,000 plants 
per acre. Where the land had only lime 
(L )  and legume residue plowed under 
the corn yield was 19 bushels an acre. 
The grain yield was 92 bushels where 
the treatment was made up of 300 lbs. 
of muriate of potash (60% ), 190 lbs. 
of ammonium nitrate, and 200 lbs. of 
3-12-12 fertilizer. The yields on the 
treatments in between these two ex
tremes never reached a very high mark 
because the fertilization was either not 
balanced or was insufficient in quantity. 
The 92-bushel yield, of corn is in keeping 
with the production on land which is 
being farmed at a profit in the Illinois 
cornbelt.

The percentage protein in the corn 
grain on this Dieterich Field was at a 
satisfactory level except where there was 
a relatively high yield of 60 bushels 
with no additional nitrogen. With the 
low yield of 19 bushels there was ap
parently sufficient nitrogen supplied by 
the legume residue to give a protein

content of 10.4%. Where the grain 
yield advanced to 60 bushels an acre 
with no additional nitrogen (L K ), the 
protein content dropped off to 8%. 
Where the corn was heavily fertilized, 
the yield advanced to 92 bushels and the 
protein content held up to 10.1%.

Oil content is also a quality factor in 
corn grain. The per cent oil in the 
grain increased where muriate of potash 
(K ) was added to the soil. Where 
there was no potash treatment, the oil 
content ranged from 4.0 up to 4.15%. 
With muriate of potash added, the per 
cent oil ranged from 4.45 to 5.0% in 
this field test.

An extensive study of corn roots in 
Illinois had been under way for about 
three years and the value of these re
sults seems to justify the extra effort 
necessary to get this sort of data. Some 
work done by Professor J. B. Fehren- 
bacher on the Toledo Field (1951) in 
southern Illinois established the fact that 
corn roots penetrate this Cisne silt loam 
subsoil to a depth of 55 inches. It was

T a b l e  I I . — C o r n s t a l k s  a n d  R o o t s —  
T o t a l  N i t r o g e n ,  P h o s p h o r u s ,  an d  
P o t a s s i u m — D i e t e r i c h  F i e l d — 1951.

Soil Part of
Per cent

treatment plant
N P K

Lime.................... Stalks .53 .30 .35
Roots .82 .04 .41

Lime 3 -1 2 -1 2 ... Stalks .81 .18 .40
Roots .63 .05 .46

LN ....................... Stalks .97 .04 .35
Roots .63 .06 .29

L K ....................... Stalks .61 .21 1.23
Roots .55 .10 1.22

LKN 3-12-12 ... Stalks .72 .14 1.09
Roots .55 .10 .97
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Fig. 2 
F ie ld ,

C orn  ro o ts  and  ears  fro m  th e  D ie terich  
S ep tem b er 1 8 ,  1 9 5 1 .  O n le f t  corn

treated  w ith  lim esto n e , y ie ld  1 9  b u sh els. O n 
right c o rn  was tre a te d  w ith lim e  and  am m onium  

n itra te  1 9 0  lb s . p e r a c re , y ie ld  3 5  b u shels.

F ig . 3 .  C orn  ro o ts  and ears  fro m  th e  D ie terich  
F ie ld , S ep tem b er 1 8 ,  1 9 5 1 .  O n le f t  trea ted  
with lim esto n e , y ie ld  1 9  b u sh els  p e r a c re . O n 
rig h t tre a te d  w ith  lim esto n e  and 3 0 0  lb s . 
m u riate  o f  p o ta sh , y ie ld  6 0  b u sh els  p e r  a c re .

calculated that the total root growth was 
approximately 4,030 lbs. an acre on the 
dry basis. It was found that 85% of 
the roots were in the top 9 inches. 
The top-growth stalks, grain, and cobs 
amounted to 13,770 lbs. dry matter or 
a total of 17,800 lbs. an acre including 
the roots. The grain yield was 118 
bushels an acre on this land treated 
with lime, legumes, rock phosphate, 
and potash. The corn was one of the 
cytosterile hybrids (G91) which made 
a vigorous growth and a high yield on 
this flat gray soil.

Figures 1, 2, and 3 show corn roots

removed to a depth of 9 inches. It 
was reasoned that if 85% of the corn 
roots were in the top 9 inches, this 
portion could be readily removed for 
comparisons and for chemical analysis. 
This method of lifting and preserving 
the natural position of roots is being 
extended to studies on other crops.

The analytical results shown in Table 
II indicate that corn roots at maturity 
of the crop have about the same nitro
gen, phosphorus, and potassium content 
as the cornstalks. Percentages of these 
elements in the roots were affected by 
the treatment of the soil.

Evaluation of . . .
( From page 22)

to . return 4 per cent which also is re
invested the compounding of the annual 
values and interest will amount to 
nearly $30,000 in 35 years. This is 
approximately the length of time that 
many farmers expect to continue in

active operation of any particular 
farm. This may sound fantastic but 
apparently the potash that continually 
becomes avai lable  can go a long 
way toward paying for the land itself. 
However, in actual practice this value
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often-is very much reduced by loss of 
potash in handling manure. It can be 
reduced by buying more potash than 
is necessary although where grassland 
culture is emphasized the profit more 
likely is held down by the purchase of 
too little potash.

This brings us to the problem as to 
what evaluation farmers can make of 
their fertility systems that will supple
ment laboratory tests and give them 
added assurance that they are not 
placing too much confidence in the 
soil as a source of potash. A formula 
that is rather easily followed is illus
trated in Tables III and IV. The com
putation provides a fairly accurate 
measure of the return of phosphoric 
acid and potash by any particular com
bination of manure, fertilizer, and resi
dues. For purpose of illustration a 4- 
year rotation is chosen with high yields, 
viz., corn, 80 bushels; wheat, 40 
bushels; first-year hay, 3 tons; and 
second-year hay, 4 tons per acre. As 
computed from Table I this combina
tion of crops and yields contains 128 
pounds of phosphoric acid and 420 
pounds of potash. Dividing these by 4 
gives annual acre averages of 32 and 
105 respectively for phosphoric acid and 
potash. Dropping out a year of hay to 
make a 3-year rotation or adding an

other year of meadow to make one of 
5 years does not alter the average very 
much for phosphoric acid but it does 
change the average for potash quite 
materially.

On the basis of applying from 1 to 2 
times as much phosphoric acid as the 
crops contain, the standard selected 
could be anywhere between 30 and 60 
pounds per acre per year. Many 
farmers, at least for a few years, could 
approach the higher standard with 
benefit both to the soil and to their 
pocketbook. On the potash side the 
problem is complicated by the variable 
figures ranging from 38 to 110 which 
represent the amount of potash that 
reasonably can be counted on as a 
contribution from the soil.

Table III illustrates a treatment that 
at first glance might appear to be fairly 
good. The two grain crops each 
get 300 pounds of fertilizer per acre 
and 8 loads or 6 tons of manure are 
applied for corn. But when evaluated 
by the formula the treatment fails to 
approach a reasonable standard. Less 
phosphoric acid is applied than the 
crops consume and the drain on the 
soil for potash is more than any but 
the high release soils can stand. Soil 
cannot be built up by such meager treat
ment; rather there is likely to be a 
lowering of the available supplies of

T a b l e  I I I . — A n  E x a m p l e  o f  I n a d e q u a t e  T r e a t m e n t

Crop and treatment 
C.W.H.H. rotation

Return per acre

Phosphoric acid Potash

lbs. lbs.
Corn, 6 tons manure............................................................. 24 60

300 lbs. 2-12-6 ................................................................ 36 18
Wheat, 300 lbs. 2-12-6 ................................................................ 36 18

Total return during 4 years........................................................ 96 96
Average annual return..................... ........................................... 24 24

Annual average in large yields................................................... 32 105
Annual acre balance..................................................................... - 8 -8 1
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T a b l e  I V .— A n  E x a m p l e  o f  M o b e  A d e q u a t e  T r e a t m e n t

Crop and treatment
C.W.H.H. rotation

Corn, 6 tons manure...........
300 lbs. 3-18-9..............

Wheat, cornstalks worked down
30Q lbs. 3-18-9..............

Meadow(l), 6 tons manure. . 
Meadow(2), 200 lbs. 0-10-30. .

Total return during 4 years.. . .  
Average annual return...............

Annual average in large yields. , 
Annual acre balance...................

Return per acre

Phosphoric acid

lbs. lbs.
24 60
54 27

6 60
54 27
24 60
20 60

186
47

32
+15

Potash

294
74

105
-3 1

phosphoric acid and potash which in 
the course of 10 or 15 years will be re
flected in the quantity and quality of 
the meadows, particularly the second- 
year meadows.

By contrast the soil treatments 
illustrated in Table IV  give a reason
able assurance that future meadows and 
grain crops will be the equal of, or 
superior to, current crops. The re
turn of phosphoric acid is 50 per cent 
in excess of the amount used by the 
crops and the drain on the soil for 
potash is such that it can be met by 
most Ohio soils. In fact, on some Ohio 
soils the return might be even less with
out any harmful effects. The difference 
between the two treatments is due to a 
more conscientious saving of manure, 
the use of higher analysis fertilizers, 
the return of cornstalks as now is com
monly done, and fertilization of the 
meadow—nothing particularly radical 
but just a good all-round system. The 
cornstalks may require some commer
cial nitrogen but that problem is not 
a part of this discussion.

In this illustration of a better system, 
manure and crop residues account for 
60 per cent of the potash returned. On 
many farms these always will be the 
chief sources of potash. Disregard of 
this relationship is likely to lead to

meadow deterioration or to increased 
purchase of potash in fertilizer bags. At 
the present time an increasing number 
of pictures are appearing in farm maga
zines which portray the self-feeding 
silo or self-feeding barn as a means of 
saving labor in the utilization of 
meadow crops. Labor efficiency is a 
laudable aim but one has to wonder 
whether grassland culture will be as 
popular on these farms 10 years from 
now as it is in its initial phase. These 
self-feeding structures often—perhaps 
usually is a better word—stand out in 
the open with very little or no protec
tion for the manure that is dropped 
in the surrounding open yard. Even 
the pen stabling of dairy cows which 
started entirely under cover now tends 
to extend partly outdoors where an 
uncovered concrete feeding area can be 
kept clean by frequently pushing the 
manure to one side. In some cases this 
is popular because it saves bedding. It 
is not the purpose here to question the 
value of these labor-saving practices but 
rather to point out that they tend to 
bring into partnership a very efficient 
method of taking potash out of the 
soil by growing meadow crops and a 
very efficient method of losing potash 
by dropping the manure in open yards. 
Here in Ohio a steady and continued
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depletion of potash affects the meadow 
crops adversely before it does the 
grain crops. In particular does it af
fect meadows after the first year. Corn 
and small grain needs may be satisfied 
by relatively small amounts of potash 
in the fertilizers applied to these crops 
but the holdover effects of these minor 
amounts will not guarantee satisfactory 
meadow yields.

This method of evaluating fertility 
systems can be used with any rotation 
by substituting the crops, manure, and 
fertilizers which fit the program under 
consideration. Admittedly, the use of 
such a formula has some objections. 
Nevertheless, it provides a rather ac

curate guide which permits any farmer 
to evaluate his present or proposed 
practices. It should be combined with 
laboratory testing which gives infor
mation on the status of available 
phosphoric acid and potash in any soil 
at any given time. If the amount of 
either nutrient is low the standards used 
in this article can be increased; if the 
amount is high the standards can be 
decreased, at least temporarily. This 
combination of testing and computing 
should enable farmers to evaluate their 
fertilizer and manure program fairly 
accurately in the light of present and 
future needs.

Rescue Grass . . .
(From page 18)

of the Conservation farm plans call for 
this reseeding grass to be used in com
bination with sericea lespedeza, or re
seeding crimson clover.

The Columbiana chapter has a nurs
ery of many new seed crops and a patch 
of Coastal Bermuda from which they 
hope to harvest certifiable stolens next 
year.

Many of the visitors who saw this 
seed plot questioned the use of so much 
fertilizer. These farm boys always come 
up with the right answer: “Can YOU 
net over $500 per acre with LOW  rates

of fertilizer?” This seems to answer 
all the questions which come up con
cerning fertilizer usage. A further ex
periment is being tried by these boys 
in producing a second seed crop on the 
still growing grass sod. The four-acre 
plot was topdressed during the first 
week in June with 400 pounds of 
ammonium nitrate to encourage new 
growth and with a fair season these 
boys intended to harvest a second crop 
of Rescue seed during the latter part 
of August.

By-products of Research . . .
(From page 25)

the high-fertility system of growing 
corn. The average weight of residues 
returned to the soil each year in low- 
fertility treatment of the State College 
experiment (foreground of Figure 2) 
was 2,009 pounds of dry matter per 
acre. With the high-fertility treatment

(background of Figure 2) 6,643 pounds 
of dry residues per acre were returned 
each year. The difference, amounting 
to over two tons, dry weight, of organic 
material per acre per year constitutes 
an important contribution to the vital 
organic fraction of the soil.
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F ig . 2 .  View  o f  two trea tm en ts  in  an  exp erim en t a t S ta te  C ollege, M ississip p i, p h otog rap h ed  
Ju n e  3 0 ,  1 9 4 9 .  P lo t  in  fo reg ro u n d  rece iv ed  no n itro g en  and  had  4 ,0 0 0  p la n ts  p e r a c r e ;  y ie ld  
was 2 1 .2  b u sh els. P lo t  in  b ackgro u n d  receiv ed  1 2 0  pounds o f  n itro g en  and  had  1 2 ,0 0 0  p lan ts  
p er a c r e ; yield  was 1 0 0 .4  b u sh els. N ote grass and weeds in  fo re g ro u n d ; th ese  w ere shaded

out by  co rn  in  b ack g ro u n d .

0

In addition, the stalks and leaves of 
the corn plant responded to applications 
of nitrogen in much the same manner 
as the grain. With increases in nitro
gen applied, the stalks and leaves were 
found to contain ever higher nitrogen 
percentages. So in addition to increases 
in the amount of crop residues, the

T a b l e  I I .— S u m m a r y  o f  A d v a n t a g e s  f o r  H i g h - F e r t i l i t y  M e t h o d  o f  G r o w in g  
C o r n .  E x p e r i m e n t  a t  S t a t e  C o l l e g e ,  M is s i s s ip p i .  1947-1950.

Item

Treatment

N: 0 
Plants: 4,000

120
12,000

Yields of corn, bu-acre......................................................................... 29.4 105.5
Incidental advantages:

• Cultivation required......................................................................... 4 3
Protein content of grain, % ........................................................... 8.24 9.98
Annual return of crop residues, lbs/acre..................................... 2,009 6,643
Nitrogen in crop residues, lbs /acre............................................... 8 .6 32.1
Phosphorus in crop residues, lbs/acre.......................................... 6 .8 10.7
Potassium in crop residues, lbs/acre............................................ 12.3 26.2

residues from the high-fertility system 
had higher nitrogen content than those 
from the low-fertility system.

To best utilize these residues they 
should be cut with a stalk-cutter or 
lightly disced into the soil in the fall. 
In this way they are left in or on the
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surface to protect the soil from erosion 
through the winter.

Summary
In summary, both direct and indirect 

advantages of growing corn by the 
high-fertility method are itemized in 
Table II. In the aggregate they are 
impressive. More corn was produced,

which met the main objective of 
the study. The corn was produced 
with fewer cultivations. The grain had 
higher protein content. Return of crop 
residues was increased to more than 
threefold. These are some of the.by
products of modern corn-growing 
methods.

The Mineral Uptake . . .
(From page 16)

last half of the season. The data sup
port recommendations of high potas
sium fertilization for the sweet potato, 
point out the relatively low phosphorus 
requirement of the crop, and suggest 
that increased nitrogen applications 
may be of value under certain con
ditions.
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Footfalls Forgotten . . .
( From page 5)

these you did business in the street, 
sometimes bargaining and gesturing to 
meet the common trading ground.

How vasdy different are those for
eign footsteps now. They come to us

by radio and televised discussions, 
vouched for by noble statesmen and 
cabinet officers, dignified by national 
acclaim, and certified by congressional 
loans and agricultural training aids.
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Seldom are we buyers of their goods 
ourselves. Seldom do our oriental and 
Middle Eastern visitors peddle direct 
to the curious householders. Great 
export-import banks and international 
exchange funds enable our big mer
chants and even the little, local dime- 
store dealers to stock their shelves with 
the wares which once were a wonder 
and a never-ending delight to the boy 
beneath the box-elder tree.

It still may be that the avenues of 
huge metropolitan zones bear signs of 
the traveling purveyors of amusement 
and decorative arts. But the little out
lying places ki)ow them no more, and 
a sort of glory has departed along with 
the circus parade and the minstrel 
bands..

BEFO RE you ever went to day school 
in the brick building three blocks 

north, the parade of hopeful scholars 
and their mentors and superiors trod 
the walks each day on journeys to and 
fro. The older kids brought you 
snatches of their favorite school songs 
and hints of hard lessons facing you in 
the long years ahead. The slow and 
dignified footfalls of the principal and 
the quickly accented walk of the lady 
faculty passed by your vantage point.

Your Mother had known the prin
cipal in legendary days of yore—in 
that long distant time of her youth 
and yearning for learning she never 
fully realized. Being a man and a 
persistent scholar of local renown, the 
principal had been able to follow his 
star and secure his coveted spot as chief 
of the bookish world in a day when 
books were honored and wisdom re
vered. It was her privilege and re
ward, however, to have the chance to 
send her children to seek the lodestone 
of erudition under the approving eye 
of this ordinary country teacher, risen 
under the system of his times to be the 
town’s sure symbol of studious living 
and a constant authority on all matters 
which grit and muscle alone would not 
solve.

So it turned out that you spent 
eight grade years and four terms of 
high school rudiments in the realm 
where he was the boss. He must have 
been a pretty small pickle in the edu
cational patch, and bereft of any de
grees or honorary titles (except “pro
fessor”). Yet I am certain that most 
of his old pupils absorbed from him 
some feeble gleam of what life holds 
for those who are persistently curious 
and press for the answers to hidden 
secrets and unlocked visions from 
which have come the marvels that man 
can do. I am sure that old “Prof. 
Hugh” is up there somewhere, going 
with measured tread from cloud to 
cloud, counseling sagely with the Heav
enly Board, and dinning more dreams 
and hopes into the ears of the angels. 
It is never the volume of learning that 
you possess which counts. It’s the vigor 
of your faith in it that places the 
strongest seed in the sprouting mind.

Helpful as he was and fairly pro
gressive as schools go, we know now 
that there was a trifle lacking in the 
situation. That difference is made up 
today in our closer associations between 
teachers and parents. The PTA units 
are making over the tie that binds the 
good teacher to the home. Schools are 
no longer cloisters where kids are sent 
to be handled and hustled regardless 
of the community welfare. The foot
falls of our teachers no longer pass 
figuratively past our doors. They turn 
in at the gate and talk things over.

ANOTHER rattling wagon sound 
that often rounded the corner and 

halted at your cottage door was the 
farmer’s hayrack that carried a load of 
youthful nature lovers on a picnic. In
stead of the usual hayrack, sometimes 
it was the big carryall from the Brown 
livery stable. Your lunches were taken 
along and a high time was had by all. 
Although you always had chaperones 
and guides to stabilize your conduct, the 
fresh and enterprising antics of the 
older boys went on with vim. Snakes
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and toads and frogs were put into the 
laps of the girls, and more time than 
food was wasted. Nowadays we have 
trained natural history leaders to plan 
and execute the visits to the woods and 
fields. Courses of a systematic kind 
cause kids to be more interested in what 
worms and insects are rather than their 
value for playful attacks on the timid 
and the ignorant.

TWO more customary visitors to our 
childish realm of waiting are mem
bers of a clan no longer known or uti

lized in village ways. I refer to the 
chimney sweep and the bell-ringing scis- 
sors-grinder. To this list might also be 
added the, most colorful character we 
had in our town, the man who came 
on winter nights to light the glimmer
ing gas lamps. We would sit in the 
gloaming and listen to the nighthawks 
as fall arrived, waiting for the advent 
of that fast-stepping, nimble personage 
who mounted the iron frame and lifted 
the glass to apply the flame. And do 
you recall how kids gathered to get 
the discarded carbons when they 
cleaned and renewed the hanging arcs 
at corner ways?

In the days before chain stores al
most every town had independent 
tradesmen who made regular daily 
deliveries—but, of course, not by virtue 
of telephone messages. Your father 
or mother went down there and 
looked everything over, and put in a 
direct order. The filling and lugging 
were up to the merchants. So we can 
add the red-haired butcher boy to the 
list of those who came dashing into 
the small world of the growing child 
under the box-elder tree. He drew 
up with a bang, tossed out a flat iron 
weight fastened to the horse’s halter, 
and hustled into the kitchen bearing 
those bulky packages of meat and lard. 
We all remember how that brown 
butcher paper looked, heavy and coarse, 
with threads of dark wood fiber in it. 
When you paid up your bill at intervals,

the appreciative butcher sent over a 
link of “boloney” or a pound of calf’s 
liver as extra gratuity to a provident 
household. To linger any length of 
time on comparative prices would hit 
so hard at the traditions of the present- 
day meat handlers’ union that even the 
printers might rebel for the sake of 
maintaining unity in an inflated world. 
The only “unions” our village butchers 
and their helpers enjoyed were the 
union suits they wore.

We may also add to the list of 
comers-no-more another example of 
local industry. A retired farmer bought 
himself a power wood-saw which was 
operated by a gasoline engine. He and 
a hired man paid visits each fall to the 
back yards and alleyways to set up his 
outfit near a few cords of wood your 
folks bought from the big uptown 
wood yard. Denizens of that neigh
borhood all day long heard the staccato 
beat of the engine and the piercing 
screech of the saw when a stick of 
wood was pushed against the buzzer. 
But to sundry small boys with plans 
of their own choice for Saturday after
noons, this rapid mechanical method of 
disposing of a nasty Rawing chore was 
the world’s finest invention.

DNE could go on endlessly, recreat
ing in the mind’s eye all of the 

almost forgotten routine events and in
novations that crowded past the box- 
elder tree and its faithful companion. 
The day the local company marched 
self-consciously away to war. The 
proud day of their return, minus sev
eral footfalls that would no longer keep 
in step with anyone. The glorious 
Fourth and its resounding noises be
yond the front fence. Marvels seen in 
the wake of the blaring bands which 
escorted the cages and the clowns on 
circus day. Runaways careening past 
the house, with a scared driver in 
frantic effort to keep the team headed 
straight.

We still have the soldiers—surpris
ingly boyish and youthful, at least
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compared with the tall elders we looked 
at when the volunteers bore the brunt 
of other wars. The Fourth is cele
brated yet, but mostly far away from 
the village square, at some mighty race 
track or other sporting spot. It’s much 
improved too, with less lost lives and 
legs from giant crackers, once common 
sources of tragedy and illness. The 
gaudy and resplendent circus still visits 
our largest places, but the morning 
parade with its thrills has been laid 
away in mothballs long since. You 
just have to take it on faith and its 
advertised reputation now. The violent 
equine runaway has completely died 
out. Now it is customary to try and 
educate the driver to be careful and 
cautious. Old-time runaways could not 
be prevented by appealing to the 
equine’s horse sense—but it seems 
sometimes that not much better results 
have come from appealing to human 
minds in the way of reducing high
way accidents.

BU T the clearest and dearest memory 
relates to parental footfalls that 

have ceased to come your way along a 
quiet street in many, many years. They 
and their meaning and the reasons for 
it always remain. Your Dad’s firm 
footfalls brought anticipated news and 
views from folks he’d seen up town, 
and that sense of security and safety 
that hovers around a home which has 
a “good egg” for its director. And 
Mother’s being away from the place 
was so .infrequent that her familiar 
steps brought a sense of business and 
breakfasts as usual, and a desire on 
your part to be “square” and truthful 
when she asked you leading questions. 
One often pauses to listen—usually in 
the silence of a summer’s night—think
ing that off there somewhere, maybe 
just around the next corner, you can 
catch the exact rhythm and beat their 
footsteps make. Not ghostly ones or 
disturbing ones, but calm and re
assuring ones—beating lightly as their 
possessors come back again to find 
the waiting kid beneath the box-elder.

Time Proven LaMotte 
Soil Testing Apparatus

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with in
structions.

Illustrated literature will be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

L aM otte So il T estin g  Service is  the 
direct result of 30 years of extensive 
cooperative research w ith agronom ists 
and expert so il technologists to  provide 
simplified soil testin g  methods. These 
methods are based on fundam entally 
sound chem ical reactions adapted to 
the study of so ils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to a ll types of 
soil with proper interpretation to com
pensate for any special so il conditions 
encountered.

Methods for the follow ing are avail
able in single units or in com bination 
s e ts :
Ammoala Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nltrlte Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium

T ests  for O rganic M atter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit
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FREE LOAN OF EDUCATIONAL FILMS
The American Potash Institute will be pleased to loan to educational 

organizations, agricultural advisory groups, responsible farm associa
tions, and members of the fertilizer trade the motion 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

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
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. 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 an d  H er P a stu re  (G e n e r a l)
V in a  Cropa (G e n e r a l)

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

C on ten t o f  Crops 
S -5 -4 0  W h at I s  th e  M a tter w ith  Y o n r  S o il?  
Y -5 -4 3  V a ln 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 - l - 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 Guido to  B e tte r  

C rops
P -3 -4 5  B a lan eed  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 ti l is e r s  A re N eeded on 

M any M idw estern F arm s 
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o il  F e r tility  
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 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 t i l is e r  P ra c tic e s  f o 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  F a rm  

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

fluence P la n t G row th 
W - l l - 4 7  A re Y o n  P a stu re  C on scio u s?  
R - 4 4 8  Needs o f  tho  C orn  Crop 
X -6 -4 8  A pplying F e r tilis 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

cu ltu ra l P o tash  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  S am p lin g  T u b es  
C C -8-49  E fficient V eg etab le  P ro d u ctio n  C alls

fo r  S o il Im p ro rem en t 
K K -1 0 -4 9  An A p p ro red  S o yb ean  P ro gram  

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 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 -8 -5 0  M etering D ry F e r tilis e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System s 
L -3 -5 0  Fo o d  fo r  T h o n g h t A bout Food
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  Cures C h erry  C n rl L e a f  
X -5 -5 0  F e r tilis e rs  H elp M ake H um us 
AA-8-SO A lfa lfa — Its  M ineral R eq u irem ents 

and C hem ical C om position  
B B -8 -5 0  T ren d s in S o il M anagem ent o f  

P each  O rch ard s 
H H -1 1 -5 0  T h e  M inor E lem en t P ro b lem  
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 rea tm en t Im p roves Soybeans

K -S -5 1  In cre a sin g  C o tto n  Y ie ld s  in  N orth 
C aro lin a

M -3 -5 1  A L o o k  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  C ost 
P -4 -5 1  T h irty  T o n s o f  T o m ato es  p e r  A cre  
S -5 -5 1  T h e  D evelop m ent o f  th e  A m erican

P o ta sh  In d u stry  
W -6 -5 1  D oes P o ta sh  F e r t i 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 a rd  F e r tilis a tio n  G ronnd  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 ra in  M ore Effi

c ien tly
D D -1 0 -5 1  F e r ti l is e r s  f o r  V eg eta b le  C rops, 

R a tes , P la ce m e n 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 B ased  

o n  S o il  T ests  
H H -1 1 -5 1  C on eern in g  “ B io -d yn am ic  F a rm 

ing’’ and “ O rg an ic  G arden ing’’
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 ti l ity  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 

L evels o f  P ea n u t P ro d u ctio n  
C -2 -5 2  P o tash  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 in o  Clover— Its  M ineral R e q u ire 

m ents &  C h em ical C om p osition  
F -2 -5 2  H a lf  W ay T h e re
G -3 -5 2  A lab am a’s E x p e rie n 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 utrients
1 -3 -5 2  T h e  M agic o f  N itrogen 
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 a y  P ro fits  in  L o u isian a  
L -4 -5 2  E ffic ien t U se 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 s t  Sum m ary in 

A gronom ic P ro gram s 
0 - 4 - 5 2  T o m a to  P ro d u ctio n  fo r  th e  C anning 

Ind u stry
P -4 -5 2  S oybeans Need F e r ti l is e r  on M any 

A rkan sas R ice  F arm s 
Q -5 -5 2  P otassiu m -n itro g cn  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 ti l is e r  Need 

and M ineral C om position  
S -6 -5 2  B e tte r  P o ta to  Y ie ld s  in  W estern  

M aryland
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W h i  n  r u  t s

While crossing the college campus, a 
freshman met one of his instructors and 
said, “What’s your guess about the game 
next Saturday. You don’t think we’ll 
do too bad, do you?”

“Don’t you mean ‘badly’?” inquired 
the professor.

“What’s the difference?” said the 
freshman. “You know what I mean.”

“An ‘1-y’ can make quite a differ
ence,” said the professor. He pointed 
to a passing co-ed:

“For instance, it makes a difference 
whether you look at her sternly, or at 
her stern.”

# # #

“It isn’t the things in the Bible I 
don’t understand that worry me; it’s 
the things I do understand.”—Mar\ 
Twain.

# *  #

The oldest inhabitant was being in
terviewed by a newspaper reporter.

“And to what do you attribute your 
longevity?” he was asked.

“Eh?” queried the old man, who was 
rather deaf.

“Your longevity,” repeated the re
porter.

“Oh so far as I can remember,” was 
the reply, “I never had one.”

A little girl was sent to the drug store 
for something to stop palpitation. 
Since it was a long walk to the store, 
and the girl had a short memory, here’s 
what she said to the druggist: “Mother 
said she wanted something that will 
stop population.”

Poor old Hiram! He went up to 
New York determined to make his 
living pulling some skin games on 
innocent strangers. However, the first 
fellow he tried to sell the Brooklyn 
Bridge to turned out to be the owner 
of the darned thing, and if Hiram 
hadn’t paid him ten dollars to keep 
quiet they would have had him arrested.

*  #  *

Probably nothing in the world 
arouses more false hopes than one 
good cantaloupe.

# # *
At the conclusion of a lecture in 

which the professor hoped to drive 
home to even the simplest minds the 
fundamental aspect of relativity, he 
said:

“I might put it this way. If you sat 
on a hot stove for a minute, it would 
seem like an hour. But if a beautiful 
girl sat on your lap for an hour, it 
would seem only a minute. That, in 
brief, is relativity.”

“So?” said a disgusted voice from a 
rear seat. “From such nonsense a man 
like Einstein makes a living?”

* • #
“We can’t take care of you,” the 

hostess of the hotel told him, “unless 
you can make arrangements to share 
the bed of the red-headed school 
teacher.”

With superb indignation the travel
ing man said, “I want you to under
stand that I am a gentleman!”

“So,” responded the hotel hostess, 
“is the red-headed school teacher.”
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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 te -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 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!

M A N U fA C IU O ttS  O f  FA M O U S ” 2 0  MU I f  I f  A M ” P A C K  A G S  PROOUCfS

A G 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

1 ®

P A C I F I C  C O A S T  B O R A X  C O .
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 I M I T E D 1

100 PARK AV IN U I U t l  LUMBIR STRU T * 3 0  SHATTO P L AC I  
NSW TORK 17/N.T. CHICAGO 16, ILLINOIS LOS ANOSIBS S, CALIF.



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, 
Phygon -XL— insecticides—Synklor-48- E, Synklor- 50-W—fu ngicide • insecticides—Spergon Gladiolus 
Dust, Phygon Rose Dust—miticides—Aramite.
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Things Are Better

FA RM ERS in the Midwest belt once raised cain consistently about 
reform, fair play, a place in the sun, and all that; but lately they 

are relatively quiet and conservative in most ways, and on the surface 
seem more satisfied. They even take long vacations wearing fancy 
slacks and variegated sport shirts. H ow  come this change? Inquir
ing friends with less than a smattering of soil sense often come to us 
sages and philosophers of an elder era with captious queries intended 
to start a colloquy, and being partial to this subject in the time of 
bounteous harvests we go on record to testify that times and things 
have altered.

Blessed with better facilities, farmers and more than ever do our farms
get more sleep and relaxation than they 
used to, and the hard work and long 
hours which were once the bane of 
their existence have been reduced to a 
level that compares very favorably with 
other occupations. Of course, even this 
modern trend has had its slight draw
backs, especially in making less work
ing room on farms for the younger 
generation born there. With less need 
for manpower than of yore, the average 
size of the farm family has dwindled,

supply the source of help wanted in 
cities. If as some aver, our farm popu
lation 25 years hence will be only about 
10 per cent of the nation’s total, then 
some mighty heavy readjustments are 
in the cards.

“Breeding much better beef and 
dairy capacity in cattle has also been 
a big factor hasn’t it?” comes the next 
poser.

About that we do not quibble. Much 
benefit and economy have come to

3



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

farmers from that direction, both in 
better cows and better feed for them. 
But 15 years or so ago when the first 
surge of upward production began to 
result from universal herd improve
ment, it caught many farmers without 
enough skilled help. Factory wages 
and military duty combined to shoo 
away the reserve supply of know-how 
herdsmen and able milkers, easy to 
find in any town in former times. So 
a farmer with a good-sized herd of 
bulging baggers had to sweat and 
worry through it himself without ask
ing the women and girls to adopt the 
European system of no discrimination 
about the sexes when it comes to mak
ing hay, milking kine, and cooking 
chow in double shifts.

The harassed boss man had to plow 
the land and fit it, seed his crops and 
harvest them, mix and haul and hoist 
his feed, milk by hand, grope around 
with a smoky lantern, figure rations by 
feeble lamp light, bathe his weary 
bones in a wash tub filled from the 
cistern pufnp, use a backyard specialty 
with poor reading facilities, and fork 
stable manure over two or three times 
from gutters to meadows.

71NOTHER query here: “I presume 
the reason for this easier life on 

the farm is easily seen by the tractors at 
work in the fields and doing belt jobs, 
and the absence of horses and mules in 
the farm scenery.”

Yes, both windmills and foals are 
getting hard to find anywhere. But 
in their place you see long rows of 
poles and wires that transmit electric 
power. Hence today’s farmer has a 
starter under his foot to take the place 
of all the fussing and feeding of horses, 
and a switch to push in the house and 
barn to give him all the magic of 
Aladdin.

“Then it’s the tractor and the com
ing of electricity which yanked the 
farmer out of the doldrums?” questions 
another. '. .

They are about equally responsible.

But there is a difference between get
ting a tractor and obtaining electricity. 
A farmer can make his own decision 
about owning a tractor, order one, and 
have it in a jiffy from his dealer—along 
with repair parts and extras pronto.

But when a farmer starts to yearn 
for high-line juice to lift his work load 
indoors and out, he doesn’t just get it 
“presto” by sending a post card to the 
nearest power station. No, it takes a 
heap of advance planning and survey
ing and organizing in a rural com
munity to get all those wires stretched 
out there and the switches set to chop 
silage or milk cows. It takes lots of 
money and credit to finance a deal like 
that, and one lone farmer by himself 
can’t get high-line current even though 
he boasts the highest testing herd and 
the least brucellosis and anthrax in 
the whole township.

Power is supplied finally to farmers 
by their own cooperative system, or the 
regional public utility company, or in 
some cases, by the local municipal 
plant. Some of the power comes from 
coal, a little from diesel oil, and a 
growing amount from water turbines at 
big dams. Whatever means are used, 
the end result spells “emancipation 
proclamation” for the tired farmer and 
his family.

7 IL L  this and sundry other innova- 
/ X  tions have narrowed the wide gap 
that existed in our youth between the 
city slicker and the country rube. 
Economists who delve in devious digits 
have come forth with levels-of-living 
indexes. These show an enormous 
change. Taking as late a year as 1945 
as the base of 100, the average county 
in the United States had a farm-oper- 
ator level-of-living index of 75 in 1930 
and up to 122 in 1950. This means a 
rise of 45 points or about 60 per cent. 
We acknowledge with frankness that 
all of that gap between urban and rural 
living conditions has not yet been 
closed. Naturally, these vary with the 
region and the income, as well as with
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the productivity of the soil itself. I do 
not think we should ever forget that 
levels of living, like plants, depend 
mainly upon the land for permanency. 
Otherwise all you do by boosting living 
levels is to get some folks mired in 
hopeless debt.

As we said, the bright new things 
are here but their existence varies. 
Electric washing machines are used on 
60 per cent of all farms, but only on 40 
per cent in the deep South. Water

pumps run 38 per cent and 22 per cent 
respectively as above. Only 12 per cent 
of all farms have home freezers. The 
North has milking machines on 22 
per cent of all farms, the South on 
but 2 per cent. Feed grinders are 
scarcest of all, something less than 5 
per cent for all the country’s farms. 
Mechanical refrigeration is present on 
61 per cent of all farms and ice cooling 
on only 15 per cent.

Radio and television are the prime re
movers of stark isolation and loneliness. 
In 1950, 94 per cent of all farms had 
radios and only 3 per cent enjoyed 
television—with a rapidly improving 
situation in the latter since. In the 
space of 25 years, radio sets on farms 
jumped from 4 per cent to 94 per cent, 
so within a short while we will bring

all the wrestlers and convention spell
binders to the farm sitting rooms. 
Question: how will that affect the old 
rural adage of “early to bed and early 
to riser

IN regard to television, how will it 
change the extension service pro

gram picture? Does it mean that our 
subject matter specialists need not travel 
so many miles attending meetings, but 
may set the stage and do the demon
strating right from the college campus? 
And how will it alter the excuse rural 
folks now have to go somewhere for 
the sake of enlightenment? Or will 
the tap-dancers, chorus girls, quiz 
shows, and boxing matches obliterate 
too many ordinary shop-talk programs 
intended for the farmer’s guidance? 
Whatever happens, we are going to be 
ironed out in one huge piece, and sub
jected to many high-pressure influences 
which the independent farmer for
merly escaped. Rare will be the farmer 
in these coming times who can main
tain that much-admired trait of rugged 
self-reliance and privacy (of cogitation.

It’s too soon to brag heavily about 
the telephone situation on farms. 
Plenty of them still use the hoot and 
holler system. Phones on farms ac
tually declined between 1920 and 1945. 
The best we ever had was about 38 per 
cent of all farms with telephone con
nections, and two years ago only 16 
per cent of the Dixie planters used 
these devices for chatting and business 
dealing. The best phone record lies in 
the Western states today, but a national 
movement is afoot by private and pub
lic means to extend this necessary 
asset to health, safety, and sound busi
ness so it takes in a majority of the 
rural dwellings.

FARM housing is undergoing a vast 
but slow alteration. The early log 

cabins gave way to the upright and ell 
fashion, or the gallery and hall type of 
the South. Now we have a myriad of 

( Turn to page 51)
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F ig . 6* T h e  head  le ttu ce  on  th is  slig h tly  ac id , v irg in , deep m u ck  yielded  arou nd  9  to n s p e r acre  
o f  e x ce p tio n a lly  fin e  q u a lity  excep t betw een th e  stak es w here no  co p p er su lfa te  was ap p lied  and the 

y ie ld  was a sca n t 1  to n  p e r  a c re  o f  p o o r Q uality and  a week la te r  in  harvest*

The Nutrition of Muck Crops
e f  P a u l  W . jfa rm er

Professor of Soil Science, Michigan State College, East Lansing, Michigan

E d i t o r ’s  n o t e : This is a continuation of 
Dr. Harmer’s article which appeared in 
the October issue o f this magazine.

The Minor Elements

Discovery of the beneficial effects of 
the so-called minor elements on a num
ber of crops when grown on muck 
soil resulted in greatly increased yields 
on most mucks and in changing some 
of them from decidedly unproductive 
to very productive soils. In this dis
cussion the effects of five of the minor 
elements, copper, manganese, boron, 
zinc, and sodium on crop growth will 
be considered although one, sodium,

should be classed as a major rather than 
a minor element if its abundance in the 
earth’s crust were taken into considera
tion.

In general the greater the amount of 
growth response by a crop to a given 
minor element, the greater will be the 
likelihood of deficiency symptoms ap
pearing in the foliage of those crops 
when grown on a deficient soil. Pos
sibly deficiency symptoms, as shown in 
some peculiar abnormal leaf pattern or 
type of growth, have been over
emphasized in recent years as a means 
of identifying the need of some certain 
minor element. Actually paying in
creases in yield may often be obtained

6
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from the application of a minor ele
ment, even though that element may 
not have been so deficient in the soil 
as to result in the development of de
ficiency symptoms.

In Tables III, IV, V, and V I5 are to 
be found lists of crops, grouped accord
ing to the amount of increased growth 
which they are likely to show from the 
application of four different minor ele
ments applied to deficient mucks. In 
general the crops showing the greatest 
response to the application of a minor 
element are likely to require heavier 
applications of that element and those 
showing less response smaller applica
tions.

Michigan muck farmers have been 
fortunate in that the several fertilizer 
companies supplying materials to them 
are willing to include the needed minor 
elements in the fertilizer as ordered by 
the grower. By agreement between the 
companies, the State Fertilizer Control, 
and Michigan State College, these 
minor elements will be added to the 
previously mixed fertilizers at the rate 
of 254, 5> 10, and 20% in the case of 
copper and manganese sulfates, 2 Yz and 
5%  of borax, and 2% %  of zinc sulfate.

6 The groupings of the several crops as to their 
responses to certain minor elements are based on our 
experience with those crops on Michigan muck soils. 
Further study may result in some slight alterations 
in these groupings.

The fact that these percentages are per
mitted to be added to the previously 
mixed fertilizers makes the mixing so 
much simpler and more convenient to 
the companies making them that the 
growers are assured of obtaining the 
desired mixture. Thus a ton of 3-9-18 
fertilizer containing 10% copper sulfate 
actually is made up of 1,800 pounds of 
3-9-18 and 200 pounds of copper sulfate, 
the grower paying for these amounts 
plus a mixing charge.

It is advisable not to continue the ap
plication of some of the minor elements 
until large excesses have been added 
to the soil. With the exception of man
ganese sulfate on alkaline muck, it is 
not advisable to include large per
centages in fertilizer that is applied in 
the row beside the seed, or as a side- 
dressing too close to the growing plant. 
In the case of borax and zinc sulfate, 
it is safer to avoid any toxicity to the 
crop by including a larger percentage 
in the broadcast fertilizer and none in 
the fertilizer applied in the row.

Copper. A large proportion of Mich
igan’s organic soils are deficient in 
copper. In general there appears to be 
slightly more copper in the alkaline 
than in the acid soils, sufficiently more 
so that only Group 4 crops in Table III 
are likely to respond to copper on alka
line muck soil. In general the more

T a b l e  I I I . — C o m p a r a t iv e  R e s p o n s e  o f  S e v e r a l  C r o p s  to  C o p p e r , A p p l i e d  a s
C o p p e r  S u l f a t e  o n  A c id  M u c k  S o il

No.

Degree of response of crop *

1. None 
to slight

2. Slight 
to medium

3. Medium 
to large

4. Large to 
very large

1 ............................................. beans
•

cabbage barley alfalfa
2 ........................................... broccoli corn carrots dill
3 ........................................... celery mangels cauliflower endive
4 ........................................... parsley parsmps millet lettuce
5 ........................................... peppermint potatoes oats okra
6 ........................................... peas spearmint radishes onions
7 ........................................... rape sugar beets sunflowers spinach
8 ........................................... rutabagas tomatoes swiss chard sudan grass
9 ........................................... squash turnips table beets wheat
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acid the muck, the greater will be the 
percentage increase in crop yield when 
copper is applied. The application of 
lime, when needed, sometimes appears 
to accentuate the need for copper. The 
increase in yield resulting from a copper 
application on any copper-deficient soil 
is likely to be greater in a hot, dry than 
in a cool, wet growing season.

Copper deficiency appears in most 
responsive crops as a dying back, 
usually around the edges or at the tips 
of the leaves. Sometimes it can best be 
described as a premature maturity of 
the crop, with a yellowing (chlorosis) 
of the foliage and a dwarfing of the 
crop. On a decidedly deficient soil it 
may greatly reduce seed production. In 
the case of corn, it may appear as a 
striping of the leaves but, with most 
large seeded crops and potatoes, the 
deficiency symptoms may not appear 
unless the seed planted also was pro
duced on copper-deficient soil.

If an acid muck soil has never re
ceived any copper, either in fertilizers, 
dusts, or sprays, the initial amount gen
erally should range from 75 to 100 
pounds per acre of copper sulfate for 
the crops in Column 4 of Table III, 50 
to 75 pounds for those in Column 3, 
25 to 50 for those in Column 2, and 
none to 25 pounds for those in Column 
1. Usually the general crops in any 
column will be satisfied with 15 to 25 
pounds per acre less than these amounts.

Following the initial application, it is 
advisable to continue to include 2Zz°/0 
copper sulfate in the fertilizer applied 
each year for a copper-responsive crop 
until a total of 50 to 100 pounds per 
acre has been applied in the case of the 
crops in Columns 1 and 2 and 200 to 
300 pounds in the case of crops in 
Columns 3 and 4. Since copper leaches 
out of the soil only very slowly under 
Michigan conditions, and only a fraction 
of a pound per acre is likely to be re
moved annually by a crop, it is probable 
that these totals will be sufficient for a 
considerable period of years and possibly 
for the life of the muck.

Muck land, which has been in pro
duction of celery, potatoes, or some 
other crop that has been sprayed or 
dusted for disease control in past years, 
frequently has received Bordeaux or 
some other copper dust or spray in 
amount sufficient to partially or com
pletely satisfy the soil’s deficiency. In 
such case little or no additional copper 
may be required. Trials have shown 
that the copper fungicides ordinarily 
used will satisfy the copper requirement 
of crops.

M anganese. The manganese content 
of alkaline muck soil is likely to be 
higher than in acid muck, but it is un
available to the crop. Manganese de
ficiency can be corrected by the applica
tion of an available manganese com-

T a b l e  IV .— C o m p a r a t iv e  R e s p o n s e  o f  S e v e r a l  C r o p s  to  M a n g a n e s e , A p p l ie d  a s  
M a n g a n e s e  S u l f a t e  on  A l k a l i n e  M u c k  S o il

No.

Degree of response of crop

1. None 
to slight 2. Medium 3. Large 4. Very large

1 .............................................. cabbage alfalfa barley beans
2 cauliflower carrots corn endive
3 ............................................ cucjimbers celery oats lettuce
4 .............................................. peppermint mangels peas onions
5 ............................. ' . ........... rhubarb parsnips peppers potatoes
6 ............................................ rape radishes spearmint

sugar beets table beets spinach
8 ............................................ tomatoes wheat sudan grass
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Fig . 7 .  O nions on a lk a lin e  m u ck in  1 9 4 8  ( l e f t )  w ere cu rled  and  dw arfed  b ecau se  o f  m anganese 
d eficiency , w hile those a t th e  rig h t on slig h tly  ac id  m u ck  m ade norm al grow th. In  1 9 5 1  th e  sam e 
field  p rod uced  sp in ach  th a t show ed m anganese and b o ro n  d eficien cy  on th e  le f t  and very good 
sp in ach  on th e  rig h t. A sid edressing o f  m anaganese su lfa te  and b o ra x  on th e  sp in ach  produced

m arked  reco very .

pound, such as the sulfate, or by apply
ing sulfur and making the soil slightly 
acid, thus making available the soil’s 
manganese for the crop’s use. Unless 
the soil is acidified with sulfur, ap
plications of available manganese must 
be made every year in amount sufficient 
to carry the crop to maturity, because 
any residual manganese is likely to 
become unavailable by the following 
year. Manganese applied in a fertilizer 
band, in a row application, or sidedress
ing is likely to remain available to the 
plant for a longer time than if it is 
broadcast and disked into the soil. Use 
of the manganese application on alka
line muck for one crop is more eco
nomical than that of sulfur but, over a 
period of years, the use of sulfur is 
more economical.

Manganese deficiency symptoms gen
erally appear as a yellowing of the 
leaves, with veins of the leaves remain- 
ing green. In the case of onions, the 
leaves curl over and down after about 
six weeks of apparently normal early 
growth. Sometimes the tips of the

leaves touch the soil. This is accom
panied by a delay in bottoming of the 
onions so they may not mature. Man
ganese deficiency is more evident in a 
cool, wet than in a hot, dry summer. 
It may appear with the more responsive 
crops in a wet season, or on a poorly 
drained field, with a soil pH even as 
low as 6.2. Because the manganese in 
a very acid soil may be locked up by 
a liming application, it generally is ad
visable to include 50 to 100 pounds 
per acre of manganese sulfate in the 
fertilizer mixture applied to the first 
crop following application of lime.

The amount of manganese sulfate or 
of sulfur which should be applied de
pends on the crop being grown, on 
the degree of alkalinity, the depth to 
which the alkaline layer extends, and 
the pH of the underlying muck. With 
highly alkaline soil (soil pH 7.6 and 
higher), from 200 to 400 pounds per 
acre of manganese sulfate or 600 to 
1,200 pounds of agricultural sulfur may 
be required for crops in Groups 2, 3 
and 4, Table IV. With a pH around

i i p i  
l i ____h x &K i
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Degree of response of crop

1. None 
to slight

2. Slight 
to medium

3. Medium 
to large

beans broccoli alfalfa
barley cabbage celery
carrots cauliflower corn
oats celeriac lettuce
onions kale mangels
peppermint kohlrabi peppers
soybeans parsnips j spinach
spearmint potatoes sugar beets
sudan grass radishes swiss chard
tomatoes turnips table beets

7.2, about half of these amounts will be 
needed. If the pH is around 6.8 to 7.0, 
manganese sulfate may be needed for 
Groups 3 and 4 at the rate of 100 
pounds per acre, especially in wet 
springs or on muck which is not well 
drained. At this pH, application of 
200 to 300 pounds of sulfur may be 
beneficial for Group 4 and sometimes 
for Group 3.

Manganese, in the form of completely 
water-soluble sulfate, can be used in 
a series of Bordeaux or basic copper 
foliage sprays at the rate of 1 to 4 
pounds per 100 gallons depending on 
the alkalinity, with as good results or 
better than if applied in the soil. On 
highly alkaline mucks with the more 
responsive crops, it is generally better 

. to combine a sulfur application with a 
manganese sulfate sidedressing, or a 
sidedressing of the crop combined with 
a series of applications in spray. Where 
both sulfur and manganese are applied 
in one season, about half the amounts 
mentioned above should be used. 
Whenever sulfur is used, it should 
always be applied after plowing and 
leveling, then thoroughly disked in. 
The sulfured layer should not be 
plowed down deep for succeeding crops 
unless more is to be applied. Consider
ably more sulfur may be needed in

following years if the alkaline layer 
extends to a depth of 10 inches or more.

Boron. Boron, like manganese, is 
likely to be more abundant in an alka
line muck than in an acid one, but it 
is unavailable to the crop. Unlike 
manganese deficiency, boron deficiency 
may appear in responsive crops on 
new acid muck of varying degrees of 
acidity. Where an application of lime 
is necessary in order to produce crops, 
the boron deficiency is likely to be 
aggravated by the liming. Application 
of sufficient sulfur to reduce the alka
line and near alkaline soil to a pH of 
around 6.5 is likely to completely cor
rect the boron deficiency. It is ob
vious that sulfur cannot be used for 
this purpose on decidedly acid soil 
without seriously interfering with crop 
production.

Boron deficiency manifests itself in 
symptoms on some of the most re
sponsive crops in Table V. Thus 
celery is affected by cracked-stern dis
ease, one which results in the crack
ing into segments and peeling off of 
the ribs on the leaf stems, together 
with a loss of crispness and the de
velopment of a bitter flavor. The dis
ease is likely to appear on any alkaline 
muck and may appear on acid muck 
which has not been fertilized to any 
extent. Heavy fertilization of acid



November 1952 11

F ig . 8 .  C racked  stem  o f  celery . An extrem e 
case o f  b o ro n  d eficien cy , w ith sq u atty , sp reading  
type o f  grow th ch a ra c te r is tic  o f  th e  d isease. 
O fte n  th is  d isease does n o t a p p ear u n til n ear 
th e  end o f  grow th b u t, w here i t  ap p ears in 
e a r lie r  grow th, i t  can  b e  stopped w ith a side- 

d ressing o f  b o ra x .

muck for two or three years is likely 
to result in the disappearance of the 
cracked-stem disease, probably due to 
boron impurities in the fertilizer. 
Girdle of table beets appears as a boron 
deficiency disease in a cracking on the 
side of the beets. A decay sets in and 
a scabby condition may follow around 
the beet at the surface of the soil until 
it is completely “girdled,” hence the 
name. Boron deficiency also mani
fests itself in a yellowing of alfalfa, 
corn, spinach, mangels, sugar beets, 
and swiss chard, with a dwarfing in 
hot weather of the new leaves of spin
ach and members of the beet family, a 
cracking of the epidermal layer on the 
upper side of the leaf stem (petiole), 
and a distorted one-sided growth of 
the center leaves in later growth.

In Table V is presented a grouping

of crops according to their response to 
boron, applied as borax. If the muck 
is alkaline, the crops in Group 3 are 
almost certain to benefit from borax 
and those in Group 2 may benefit. If 
the soil is acid, Group 3 crops are 
likely to show some benefit but Group 
2 may not. Ordinarily on alkaline 
and near alkaline muck, 75 to 100 
pounds of borax may be required as 
an initial application for Group 3 and 
25 to 50 pounds for Group 2, with 
half of these amounts for succeeding 
crops of the same groups. On the 
acid mucks (pH 6.6 or less), the ini
tial applications should be about half 
the initial applications for alkaline 
soils,* and succeeding applications 
halved again for Group 3 and omitted 
for Group 2 if borax has been applied 
on the field for crops in past years. 
When celery and sugar beets exhibit 
boron deficiency fairly early in growth, 
the condition may be corrected by a 
sidedressing of borax and a fair yield 
still obtained. Toxicity from over
application should be avoided, espe
cially from application in the row.

Zinc. Only one crop, onions, has 
shown a zinc requirement on Michi
gan muck soil. Corn and beets are 
reported to benefit from applied zinc 
in some other states but, on Michigan 
muck soil, no benefit has been ob
served even when those crops are 
planted beside onions that showed 
marked improvement from a zinc sul
fate application. Zinc deficiency symp
toms may appear in onions, grown on 
new muck, for the first three or four 
years of cropping. It is more likely to 
occur on muck with somewhat inade
quate drainage than on properly 
drained soil.

The natural zinc present in a muck 
soil generally appears to be concen
trated in the surface few inches. When 
the muck is properly broken, the fur
row is turned completely upside down 
and the soil from a depth of 14 to 18 
inches is exposed at the surface. On
ions growing near the break between
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T h e  on io n s in  row s 1 and 2  ( in  th e  fo re g ro u n d ) and  5  and 6  (o n  th e  crest o f  fu rrow s) 
show  m arked  ev id en ce o f  z inc d efic ien cy . Row 3 ,  w hich happ ened  to  be sown above th e  break 
betw een a d ja c e n t fu rro w  s lices  o f  th is  new ly b ro k en  m u ck , o b ta in ed  enough zinc fro m  th e topsoil 
w hich was n o t e n tire ly  tu rn ed  u n d er so it  m ade a n o rm al u p right grow th. T h is  s itu atio n  is likely 

to  b e  rep eated  u n til th e  land  is plow ed o r z in c su lfa te  is app lied .

adjacent furrows may obtain sufficient 
zinc but those on the crest of the fur
rows are likely to become dwarfed, 
a grayish yellow in color, and with 
tops that are curled and wavy. After 
the onion roots have penetrated the 
furrow slice, they obtain zinc from 
the original top soil and suddenly re
cover their normal color and erect 
growth. The delay in recovery is 
usually sufficient that mature bulbs 
are not produced. Wet conditions 
slow up root penetration and cause 
further delay in recovery of the onions.

Onion growers on new muck land 
are advised to include in the broad
cast portion of their fertilizer applica
tion around 50 pounds of zinc sulfate 
per acre annually for two to four years. 
After the first plowing following the 
breaking, generally after the third 
crop, the zinc deficiency is likely to 
disappear permanently.

Sodium. Best known and cheapest 
compound of this element is common 
salt, sodium chloride. Forced to adapt 
themselves to a high salt concentration

in their fight for survival, several crops, 
native in salt marshes or along sea
shores in Europe, apparently become 
able to utilize the sodium. This prop
erty seems to have been retained in 
their cultivated state, with the result 
that 14 crops (Table V I) have thus 
far been found which give paying in
creases in yield when salt is applied 
in addition to the regular muck soil 
fertilization. Leaving the potash out, 
with salt applied, generally results in 
a poor yield and sometimes a physio
logical breakdown of the plants.

The sodium-responsive crops fail to 
show any outstanding deficiency symp
toms. Some of them have a greater 
gloss on their leaves when salt is ap
plied but the rather weather-beaten 
appearance of the crop in the absence 
of the salt application is likely to be 
ascribed to the seasonal climate. Table 
beet leaves are likely to be greener with 
salt applied while most of the respon
sive crops are firmer and stand up 
better in the market.

( Turn to page 40)
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3. Securing Maximum Utilizatinn 
from Grasslands
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IT  was the task of the two previous 
articles in this series to consider the 

type of digestive system possessed by 
dairy cows and their ability to make 
use of forages as a major portion of 
their feed requirements. In addition, 
the inherent changes which occur in 
the nutritive value of forages have been 
considered in relation to properly feed
ing the cow throughout the year. This 
paper will deal with the problem of 
taking advantage of this knowledge in 
an attempt to make full utilization of 
forages.

The dairyman has one primary ob
jective in his business—securing maxi
mum economical production from his 
farming enterprise. We cannot, there
fore, simply say that only this feed or 
this practice should be used in the pro
duction of milk. Rather, the dairyman 
must take all available feeding mate
rials and systems and attempt to put 
together those that will enable him to 
accomplish his objective.

Regardless of the system of feeding 
used by the dairyman in the produc
tion of milk, his one major problem in 
the use of forages is the securing of 
large quantities of highly nutritious 
forage for his cows. Experiments in

Paper No. 232, Journal Series.^ Georgia Experi
ment Station, Experiment, Georgia.

*  No. 3 and last in a series of articles.

Experiment Station, Experiment, Georgia

every dairy section of the world have 
shown again and again that the use
fulness of forages varies directly in 
proportion to their nutritive value. 
Thus we can state the problem very 
simply—how can the dairyman have 
available when needed an adequate 
quantity of forage of suitable quality 
to supply the feed nutrients needed by 
his herd? Since it is not within the 
purpose of this series to define the 
methods needed to produce forages, we 
shall confine our attention to the prob
lem of properly utilizing the forages 
available.

In general, there are two factors 
which affect the production that dairy 
cows can be expected to give from a 
given amount of forage dry matter. 
First of all, the cow must be able to 
consume a sufficient quantity of the 
forage, and, secondly, she must be able 
to digest and metabolite sufficiently the 
forage which she has taken in to enable 
her to meet her maintenance require
ment and have enough left over to pro
duce the desired quantity of milk.

Factors Affecting Intake

At least three factors affect the quan
tity of forage a cow will consume dur
ing a 24-hour period: (1 ) The size of 
the cow’s rumen; (2 ) the ease with

13
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which the forage is broken down within 
the rumen, and (3 ) the amount of dry 
matter taken in per volume of forage 
intake.

At present there is little that can be 
done about the first item since it is an 
inherent characteristic of each cow. It 
would seem to be within the realm of 
possibility, however, that animal breed
ers may be able to select cows with 
larger rumen capacity and thus provide 
cows that have greater capacity without 
materially changing the over-all size of 
the animal.

The second item is almost entirely 
dependent upon the stage of growth of 
the forage. Essentially, the time re
quired to break down and move for
ages through the rumen is a direct 
function of the relative digestibility of 
the forage consumed. Most work has 
shown that digestibility of forage dry 
matter decreases as the crude fiber, 
lignin, and other structural materials 
increase and the protein and simple 
carbohydrates decrease. In other words, 
as the forage plant ages, its digestibility

decreases. This is well illustrated by 
the difference in digestibility found be
tween the young growth during the 
spring months (70% -80% ) and the di
gestibility of hay produced from the 
same forage cut at or near the seed- 
producing stage (50% -60% ).

It must be remembered that unlike 
the hog, the cow chews much of her 
feed twice. Thus, time must be given 
the cow to graze a pasture and also 
time to ruminate or chew her cud. 
Since the urge to ruminate may actually 
reduce the time available for grazing, 
the cow must be able to consume large 
quantities of forages per unit of time 
spent grazing. For this reason, a study 
of the grazing performance of a cow 
is frequently a reasonably good index 
of the quality of the forage being con
sumed. Experiments in Scotland and 
the United States have led to the con
clusion that best results are obtained 
from pasture forages when the cows 
tend to have two or three relatively long 
grazing periods during the 24-hour 
period. Typical grazing periods are 
shown in Fig. 1 for cows grazing on
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an excellent and an undesirable type 
of pasture.

Close inspection of the grazing period 
will show that the cows on the unde
sirable forage exhibited four distinct 
grazing periods during the 24-hour 
period. Only once were all of the cows 
observed to be grazing at the same 
time and the total time an individual 
cow spent grazing during a given 
period was less than two hours. Such 
a situation could indicate one or more 
conditions. It might indicate that the 
forage being eaten was coarse and the 
cows were able to fill up their rumen 
with bulk in a short time, the forage 
was unpalatable, or that the material 
was of low digestibility and the cows 
needed long periods of time to 
ruminate.

The grazing performance of the 
cows consuming the desirable forage 
is typical of that observed under con
ditions of high intake, good digesti
bility, and high milk production. The 
cows have two long grazing periods 
and not more than one or two shorter 
periods during the 24 hours. Such 
conditions indicate that the forage 
being grazed is capable of permitting 
the cow to take in sufficient dry mat
ter of high digestibility to sustain ex

cellent milk production. In any con
sideration of this sort, it must be re
membered that the cow is concerned 
only with eating enough forage to give 
her a feeling of fullness and well-being. 
Ideally, therefore, the desired forage is 
one that will enable the cow to consume 
the largest quantity of dry matter per 
volume of intake.

Factors Affecting the Quantity of 
Nutrients Available

The quantity of nutrients available 
to the cow from the forage taken in 
from a pasture is directly dependent 
upon the digestibility of the nutrients 
in that forage. Holmes and many other 
investigators have shown that the basic 
factor determining the feeding value of 
grassland products is stage of growth. 
In general the most nutritious grass is 
young immature forage, mainly leafy 
and fairly rapidly grown. It should be 
noted that the greatest dry matter in
take is usually obtained from such 
forage. Such forages permit cows to 
produce large quantities of milk with
out further feed. However, as pointed 
out in a previous article, such forages 
are not balanced rations since they con
tain excessive quantities of digestible
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F ig . 3 .  G rade-A  'p ro d u ctio n  system  o f  d a iry in g . (B a se d  on p erm an en t and  w inter tem porary
p a s tu re s .)

protein and are therefore deficient in 
energy-producing components. Also, 
the very nature of the forages makes 
them difficult to maintain over a suffi
cient length of time and thus would 
permit such production for only a 
limited period.

Table I haS been prepared to show 
the magnitude of the relative unbal
ance of two forage types. The problem 
of supplementation was considered in 
a previous article. It should be pointed 
out, however, that maximum utiliza
tions of the desired type of forage 
cannot be obtained by permitting free 
grazing. Since such forage can be 
produced only by supplemental crops, 
frequent clipping, or short period rota
tional grazing, the cost per unit of 
forage is frequently greater than it 
would be under a system of production 
utilizing less desirable forages.

Maximum Forage Utilization with 
Different Systems of Dairying

Much of the current interest in grass
land, farming is directed to'permanent 
type pastures. Unfortunately, the avail
able production whether considered on 
the basis of seasonal production of dry

matter or in terms of seasonal changes 
in nutritive value of the forage is rather 
inelastic in the case of this type of pas
tures. Theoretically, it should be pos
sible to adapt the production of the 
dairy herd to meet these seasonal peaks 
in forage production since the demands' 
of the cow are more elastic than the 
production of the forages. Had our 
milk production enterprise been 
founded on the production of manu
factured products alone, such would 
probably be the case. However, most 
of the milk produced in the South
eastern States is and probably will be 
for several years essentially a Grade A 
enterprise.

Two characteristics of such an enter
prise exert a profound effect on the 
feeding system that can be used: (1) A 
large quantity of milk is required dur
ing the winter months; and (2) sys
tems of payment for milk are so ar
ranged as to encourage financially the 
dairyman to practice fall freshening 
and heavy winter production. There
fore, much of the elastic nature of the 
cow is lost, and a feeding program 
that will permit production during the 
season in which forage production is at
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T a b l e  I . — N u t r i e n t s  S u p p l i e d  b y  H i g h -  a n d  L o w - Q u a l i t y  F o r a g e  i n  R e l a t i o n

t o  t h e  Cow’s N e e d s

Forage
Con

sumed
Supple

ment

Pounds supplement required to produce the 
following quantities of 4% milk*

per day 
lb. type 20 lb. 30 lb. '40 lb. 50 lb. 60 lb.

30 protein
T.D.N.

0
0

0
0

0
0

0
3 .0

0
6.2

High-quality forage 
which will supply 
.70 lb. T.D.N. and 
.20 lb. D.P. per lb. 

of forage

25 protein
T.D.N.

0
0

0
0

0
3.3

0
6.5

0
9.7

20 protein
T.D.N.

0
0

0
3.6

0
6.8

0
10.0

0
13.2

15 protein
T.D.N.

0
3.9

0
7.1

0
10.3

0
13.5

0
16.7

Low-quality forage 
which will supply 

.60 lb. T.D.N. and 

.10 lb. D.P. per lb. 
of forage

25 protein
T.D.N.

0
0

0
2.6

0
5.8

.35
9 .0

.70
12.2

20 protein
T.D.N.

0
2.4

0
5.6

.4
8 .8

.85
12.0

1.3
15.2

15 protein
T.D.N.

0
5.4

.45
8 .6

.9
11.8

1.35
15.0

1.8
18.2

* Calculated on the basis of a 1,000-lb. cow above maintenance requirements.

its minimum must be followed. The 
problem becomes one of making maxi
mum utilization of forages in order to 
minimize the quantity of concentrates 
needed.

Finally, we shall consider three types 
of dairy farming common to the Pied
mont -area in relation to such efforts to 
fully utilize available forages. These 
systems are shown diagramatically in 
Figures 2, 3, and 4. All values desig
nated in the curves are in terms of 
monthly percentage of the yearly total. 
The monthly percentage of growth rep
resents an average of the expected 
growth that would be available from 
pastures consisting of ladino-fescue, 
Bermuda seeded to Dixie crimson 
clover, and lespedeza seeded to crimson 
clover. The curve of monthly dairy 
herd requirements represents the calcu
lated T.D.N. required to feed the size 
herd in question including the growth 
and maintenance of enough replace
ments for 25% of the herd each year.

The forage growth indicated for the 
temporary crops is in terms of using 
Starr millet in summer and a mixture 
of oats, rye grass, and crimson clover 
during the winter. It should be pointed 
out that the data are not in terms of 
acreages or specific yields of dry mat
ter per acre since conditions vary from 
farm to farm. It is assumed that the 
dairyman has a balanced program of 
forages suitable for supplying the needs 
of his herd.

Figure 2 illustrates a dairy program 
depending entirely upon permanent 
type forages to supply the entire feed 
requirements of the herd. Such a sys
tem best illustrates the production of 
manufacturing type milk with spring 
calving and the feeding of no grain to 
the milking herd. While in common 
use in some areas, it is not a recom
mended practice unless the farmer is 
willing to accept the resulting cut in 
total milk production (20% -30% ), 
economic conditions make the use of
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grain feeding too costly, or the herd 
is maintained as a small side line to 
other major farm enterprises. It should 
be pointed out that such a system of 
feeding is in wide use in other coun
tries of the world, notably in Great 
Britain and New Zealand. Under the 
prevailing climatic and economic con
ditions in those areas it undoubtedly 
offers the most, but its use in the 
United States is and probably will 
remain a questionable practice in most 
areas.

The system is characterized by a 
high percentage of the production of 
forage during the late spring and early 
summer months with a small peak 
during the early autumn. Thus the 
high-quality forage needed for high 
milk production is available for only 
a two- to three-month period during 
the year. Preserving a part of the for
age during the excess growth period in 
the form of grass silage would aid the 
situation from a quality standpoint but 
would lower the total yield since it 
would be cut in an immature state. 
From a forage standpoint, the system 
is the ultimate in inelasticity and pro
vides no safety provision in case of 
drought or crop failure.

Figure 3 represents the most com
mon production scheme since it depicts 
the production of Grade A milk along 
with fall freshening and the use of some 
temporary forages. The use of per
manent pastures has a greatly reduced 
potential in this system because the 
peak growth is made even less usable' 
by the lack of forage need during the 
spring and summer period. The sur
plus production could best be harvested 
as a combination hay and silage crop. 
The silage would then be fed during 
the late summer and early fall months 
when the quality of the available pas
ture is low, and the hay fed during 
the winter months when the quality 
of the forage is high but a good source 
of carbohydrates is needed. Perhaps 
the best use of grain during the year 
would be during the first six or seven 
months of the lactation of the cows. 
The use of a summer temporary forage 
in this system is open to debate since 
the peak of its production would come 
before the herd was ready to make 
full use of it. It should be considered, 
however, because such a high-quality 
forage available during calving season 
would probably serve to get the cows 

( Turn to page 41)



Deficiencies nf Secondary 
and Micro-nutrient Elements 

in Plants
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ATT EN TIO N  was originally di
rected to the primary elements 

most commonly deficient in soils for 
normal plant growth, namely nitrogen, 
phosphorus, and potassium. Later, it 
was recognized that the secondary ele
ments—calcium, sulphur, and mag
nesium—often are required as soil 
amendments for successful plant cul
ture. Working with the tobacco plant, 
it has been found possible to bring out 
the necessity for these elements in a 
variety of field soils.

Due to the fact that complex ma
terials supplying the primary and more 
or less of the secondary elements were 
commonly used to prepare the fertilizer 
mixtures, it was not at first evident 
that even the secondary group was re
quired. The trend in recent years to 
the use of fertilizer salts of compara
tively high purity has focused attention 
on requirements for all nutrient ele
ments. While the primary and second
ary groups are frequently in short 
supply in diverse agricultural soils, the 
micro-elements have been assuming one 
by one an important position in agri
culture. This group of elements in
cluding boron, copper, iron, manga
nese, molybdenum, and zinc are now 
receiving well-deserved attention. It 
appears logical to assume from our 
work with tobacco that other elements 
may be added to this list as we gain 
additional knowledge of plant require
ments.

The specific effects of each essen
tial element necessary for plant growth 
furnish a working approach to the 
problem. Since they are mainly growth 
phenomena, the distinctive effects on 
plant development produced by a 
deficiency of any one of the chemical 
elements essen tia l for m etabo lism  
may be modified to a certain extent by 
other conditions controlling growth. 
Among the modifying influences may 
be mentioned light, temperature, and 
under field conditions, particularly, 
the amount and distribution of rainfall 
or other source of water supply. It 
is to be recognized that environmental 
conditions may modify rate of growth 
and therefore the rate at which the 
medium must supply necessary ele
ments as well as the total quantities of 
these elements required. However, the 
characteristic symptoms due to a defi
ciency of an element will be found to 
remain essentially the same. There is 
often the question as to whether an 
essential element simply functions in 
certain metabolic processes or plays a 
role in the phenomenon of antagonism 
which is non-specific. A classic ex
ample of this situation is for the ele
ment magnesium which functions as an 
essential constituent of chlorophyll and 
also may antagonize calcium or other 
cations. There may be numerous other 
functions for magnesium which we do 
not understand at this time.

A shortage of one of the micro
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^^8* 1* T o b a cc o  leaves show ing ch lo ro sis  d istin ctiv e  o f  m agnesium  sh o rtage. T h ese  leaves represent 
stages o f  ch lo ro sis  w hich m ay b e  fo u n d  on an  in d iv id u al p la n t fro m  its  base ( A )  upw ard ( B )

and  ( C ) .

elements essential for plant growth was 
one of the first to emphasize a typical 
plant symptom as due to a deficiency. 
Gris in 1844 and 1847 (36, 37) reported 
that a shortage of iron resulted in a 
chlorosis of plants. Chlorosis in plants 
and iron deficiency have since become 
synonymous terms.

French workers were the. first to 
point out the importance of the group 
of elements required by plants in small 
amounts including boron, manganese, 
and zinc. Later work confirmed these 
findings. There have been several ex
tensive bibliographies dealing with the 
elements required for plant growth in 
small amounts. The annotated bibli
ography originally compiled by Willis 
(79) now in the fourth edition lists 
numerous papers.

Magnesium

While magnesium cannot be grouped 
with the micro-nutrients, it serves as 
a striking example of how the plant 
manifests a distinctive chlorosis when 
the supply is inadequate. It was gen

erally assumed that most soils supplied 
adequate magnesium for normal plant 
growth until the work of Garner, Me- # 
Murtrey, and Moss (Fig. 1) was pub-’ 
lished in 1922 (33). Sand drown, the 
characteristic chlorosis of tobacco re
sulting from magnesium deficiency, 4 
was first described and illustrated (32) 
(Fig. 2) in 1923. The most evident 
symptoms, depending on the plant in
volved include chlorosis, necrosis, bronz
ing, reddening of the older leaves, and 
with those plants that develop the ab- 
cission layer, shedding of the older 
leaves is common.

Willstatter (80) has shown that mag
nesium is a component of the chloro
phyll molecule.

Sulphur
The element sulphur like magnesium 

cannot be classed as a micro-nutrient, 
but the shortage of this element re
sults in characteristic growth mani
festations which are strikingly dif
ferent from those due to magnesium. 
The initial effects are a yellowing or
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F ig . 2 .  E ffec t o f  m agnesium  d eficien cy  on F ig . 4 .  E ffect o f  su lp h u r on grow th o f  to b a cc o ,
grow th o f  to b a cc o . ( 5 )  W ith o u t m ag n esiu m ; ( 8 )  S u lp h u r w ith h e ld ; ( 6 )  su lp h u r su p p lied .
( 6 )  m agnesium  added. N ote loss o f  green  c o lo r  
o f  low er leaves and red u ctio n  in  grow th in  ( 5 ) .

tion culture experiments (55), sulphur 
lighter green color of the younger deficiency stimulated root growth with
leaves (55) on the tobacco (Fig. 3) tobacco (Fig. 4).
plant. The lower leaves on such plants The yellows disease of the tea bush 
do not dry up as in case of the well- (71) has been reported to be due to
known nitrogen deficiency. In solu- sulphur deficiency. The citrus trees

J

F ig . 3 .  E ffect o f  su lp h u r on green c o lo r  o f  to b a cco . ( A )  A dequate su lp h u r su p p lie d ; ( B )  S u lp h u r
w ithheld . N ote la ck  in  green  c o lo r .



F ig . 6 .  T o b a cc o  show ing term in a l grow th effects . ( A )  F ir s t  stage o f  ca lc iu m  shortage as it affects 
th e  new grow th | ( B )  early  stages o f  grow th resu ltin g  fro m  b o ro n  d eficiency .

including orange, lemon, and grape
fruit (38) show y ello w in g  of the 
younger leaves (Fig. 4) at the outset of 
sulphur deficiency. Most sulphur- 
deficient plants manifest distinctive 
growth effects, typically by yellowing 
of the younger leaves as the first symp
tom, later followed by yellowing of all 
the leaves on the plant. Sulphur is

known to be a constituent of plant 
proteins.

Calcium

Calcium is another element not be
longing to the so-called micro-element 
group which produces ch a ra cte ris tic  
growth manifestations. However, be-, 
cause of the close resemblance to de
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F ig . 5 .  T o b a cc o  p la n t m a n ifestin g  ty p ica l e ffects o f  ca lc iu m  sh o rtag r .
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ficiency effects which are associated 
with the shortage of the micro-element 
boron, the growth manifestations have 
been studied in tobacco (55, 57). 
There appears to be a difference in the 
tissues involved (55, 57) in the progres
sive stages of breakdown of the young 
leaves making up the terminal bud of 
the tobacco plant (Fig. 5). A char
acteristic hooking at the tips followed 
by breakdown of the leaf tissue at the 
tips and margins of the leaves is typical 
of calcium deficiency, while in contrast 
when boron is short, the young leaves 
will show breakdown at the base of the 
leaf (Fig. 6).

Death of the terminal growing points 
is the result of breakdown of the mer- 
istematic tissues. This commonly takes 
place in both stem and root. It is not 
clear that calcium is a cell wall con
stituent as calcium pectate, but the 
above-mentioned symptoms support 
this explanation as one of the functions 
of calcium. A well-recognized func
tion of calcium is asso cia ted  with 
antagonism to other ions. Soils which 
are acid and contain manganese show 
toxicity to this element when the cal
cium level is low. Magnesium toxicity 
and calcium deficiency often appear to 
be related or possibly even identical.

Boron

The French investigator Agulhon (1) 
appears to have published in 1910 the 
first paper pointing out the essential 
nature of boron for higher plants. This 
work was substantiated by Warington 
(76, 77) in papers published in 1923 
and 1926 reporting work on the broad 
bean that the growth of meristematic 
tissue was abnormal both in the root 
and stem tissues when boron was defi
cient. Work by Brenchley and Thorn
ton (14) published in 1925 pointed out 
the failure of nodule development in 
Viet a faba when boron was deficient. 
The relation between boron and <al- 
cium absorption and utilization was rec
ognized by Brenchley and Warington
(15) and Warington (78). Working

F ig . 7 .  E ffects  o f  b o ro n  sh o rtage  on grow th o f  
to b a cc o . ( 7 )  No b o ro n  a d d e d ; ( 6 )  b o ro n  sup

p lied .

with the tomato plant, Johnston et al 
(45, 46) reported death of the terminal 
growing point of the stem, breakdown 
of the conducting tissues, characteristic 
brittleness of the leaf petioles and the 
stem, and extremely poor growth and 
brownish unhealthy color of the roots. 
The effect of boron on growth of the 
tobacco plant in solution cultures was 
first reported by Swannback (72). The 
distinctive effects of boron deficiency on 
the growth of tobacco were described 
by McMurtrey (54) in 1929 (Fig. 7) 
with the most characteristic apparent 
effect as injury to the terminal bud 
development differing from that pre
viously mentioned as characteristic for 
calcium deficiency. The roots of to
bacco plants were poor when boron was 
deficient.

The first case of recognized boron 
deficiency under field conditions was 
that reported for tobacco by Kuijper 
(50) from Sumatra and designated as 
topsickness. The symptoms reported 
agreed with those previously described 
by McMurtrey (54). The control of
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F ig . 8 .  E ffec ts  o f  b o ro n  d efic ien cy  on h e a rt-  and d ry -ro t o f  su gar b ee ts . ( A )  N orm al b e e t ;  ( B )  
b reak d ow n due to  b o ro n  sh o r ta g e ; ( C )  lo n g itu d in a l sectio n  o f  b ee t show ing d isco lo ra tio n s  and

early  breakdow n due to  b o ro n  shortage.

heart- and dry-rot of sugar beets under 
field conditions by the use of boron was 
reported by Brandenburg (12 ,13). The 
first instance of boron deficiency under

field conditions in the United States 
was that on tobacco (56) in 1935. It 
was also reported in the same year on 
field-grown sugar beets in Michigan and

F ig . 9* E ffects  o f  b o ro n  excess on tobacco*
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Ohio by Kotila and Coons (49) (Fig. 
8). The internal cork of apples (7 ), 
boron deficiency in pears (47), internal 
browning of cauliflower (23), and 
cracked stem of celery (63) have been 
shown to be due to boron deficiency.

The merisematic tissue is seriously 
affected when boron is deficient for the 
growth of plants. This element has 
been reported (24 ,25) to regulate water 
relations of the plasma colloids and to 
be involved in carbohydrate transporta
tion and utilization.

Excessive amounts of this element 
often result in serious disturbances to 
plant growth (Fig. 9). This was for
cibly brought to attention during World 
War I when the use of domestic potash 
salts which at that time contained ex
cessive amounts of boron, caused serious 
losses.

Copper

The solution culture method can be 
used to demonstrate the effect of copper 
on the growth of plants. The solutions 
must be prepared with pure chemicals 
containing little or no copper and the 
water must be redistilled, using pyrex 
glass or other condensers to free the 
medium from this 
e lem en t. T h e  
p lan ts m ust be 
grown in special 
containers to avoid 
contamination by 
c o p p e r  c o m 
pounds. Tobacco 
(58) grown under 
such co n d itio n s 
shows striking ef
fects from lack of 
copper (Fig. 10) 
characterized by 
w iltin g  of the 
u p p e r  le a v e s .
W hen the seed 
stalk has formed, 
the seed head is 
u nable to stand 
erect and bends as 
shown in Fig. 11.
There is also a

F ig . 1 0 . E ffects  o f  co p p e r d eficien cy  on  grow th 
o f  to b a cco  p la n ts .

more or less characteristic breakdown 
of the older leaves (Fig. 12). ■

The dieback or exanthema of citrus 
trees in Florida has been corrected by 
the use of copper compounds (29). 
The use of copper compounds on the

F ig . 1 1 . E ffects  o f  cop p er shortage on bend ing o f  seed s ta lk . ( A )  C opp er 
w ith h e ld ; ( B )  co p p er sup p lied .
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F ig . 1 2 .  E ffec ts  o f  co p p e r sh o rtag e  on b reakd  
( A )  O ld er l e a f ;  ( B )  m id d le  l e a f ;  and

raw peat soils of Florida Everglades (4 ) 
has produced striking effects on plant 
growth. The use of copper on muck 
soils (48) has produced effects on 
onions causing increased thickness of

the scales and im
p rovem ent in 
color.

The most strik
ing effect evident 
on most plants 
due to a lack of 
copper is the so- 
called wither-tip 
symptom as illus
trated by the to
bacco plant.

Iron

I t  has been 
m en tioned  that 
iron d efic ien cy  
was early recog
nized and is typi
fied by a charac
teristic chlorosis of 

plants. The chlorosis of pineapples in 
Hawaii (41, 42, 43, 44) has been shown 
to be due to iron deficiency induced by 
excess manganese in the soil. Iron 
chlorosis may be (35) induced by soil 
reaction, sometimes spoken of as lime- 
induced. The work of Olsen (62) in 
nutrient solutions has shown that reac
tion and phosphate ion content of the 
medium are important contributing 
factors.

Iron chlorosis has been reported on a 
variety of plants as illustrated by tobacco 
(Fig. 13). Chlorosis of the young leaves 
in the early stages with little or no asso
ciated necrosis characterizes this defi-

own o f  to b a cco  leaves 
( C )  top  le a f .

ciency.
Manganese

F ig . I S .  E ffects  o f  iro n  d eficiency  on grow th o f  
to b a c c o . ( A )  Iro n  su p p lie d ; ( B )  iro n  w ithheld .

A form of chlorosis in plants was 
reported by Maze (59) as due to man
ganese deficiency. The role of man
ganese in the nutrition of plants was 
studied by McHargue (52) who found 
(53) an etiolated condition of the young 
leaves and buds of plants grown with 
low levels of manganese.

It has been pointed out by Olsen (61) 
that manganese absorption is correlated 
with reaction of the medium, and on 

( Turn to page 42)



A Good Winter’s Supply









P n v p r  Tobacco has played an important role in the agricultural
I j l l w t i l  economy of America. Almost every phase of our economic

Picture and social life since the settlement of Jamestown in 1607
has been enriched through the wealth created by this crop. 

In addition to being one of our greatest sources of Federal revenue, it is an 
important source of income to farmers growing it.

In 1950, according to the Bureau of Agricultural Economics, tobacco produc
tion in this country was 2,035,915,000 pounds with a value estimated to be 
more than a billion dollars. Taxes on the 1950 crop collected by Internal 
Revenue totaled $84,648,198.

Requirements of the tobacco plant for potassium are high. Growing plants 
manifest strikingly characteristic effects when this element is not present in 
adequate quantity. Regardless of the type of tobacco, the first indication of 
potassium deficiency is a downward rolling or cupping at the tips and margins 
of the lower leaves. This is followed by a typical mottling or chlorosis and 
then by a necrotic specking, usually in small areas in the center of the mottled 
tissue. The necrotic areas may later enlarge and coalesce, involving most of 
the leaf tissue between the veins. Dead tissue in the necrotic areas may fall out, 
giving a ragged appearance to the leaf. The parts of the leaf that retain their 
green color appear to manifest a darker green color than normal, a bluish- 
green shade.

Potassium deficiency symptoms first appearing on the lower leaves progress 
rapidly to the upper leaves. The bud leaves, however, tend to retain their normal 
appearance, apparently because of translocation of potassium from the older 
to the newer leaves. Age of the plant does not determine the manifestation of 
potassium deficiency, since it may be observed on young seedlings in the 
plantbed as well as on the larger plants in the field. Potassium shortage is 
accentuated by dry weather conditions.

There is considerable evidence that under field conditions, liberal potassium 
supply enables tobacco plants to withstand or ward off attacks of leaf-spot diseases 
caused by bacteria. It is possible that necrosis due to simple potassium deficiency 
allows the organisms causing leaf-spot diseases to gain entrance into the leaf 
tissue, thus hastening its breakdown. There appears to be a relationship between 
potassium and nitrogen in this connection, for with cigar tobacco grown under 
high-nitrogen conditions, it is difficult to obtain the protective action of potassium 
found with Maryland and flue-cured types where the nitrogen supply is pur
posely limited.

Tobacco when properly grown has a high acre-value. It is responsive to 
fertilization and will justify large applications of whatever plant food may be 
required for the production of quality leaf. The factors that constitute the 
accepted basis of quality are flavor, aroma, and burn. Of the three essential 
plant-food elements required for satisfactory growth, potash is regarded as the 
most important in determining the quality of the leaf. This value of potash

31



32 B e t t e r  C r o p s  W i t h  P l a n t  F ood

is universally reflected in the official recommendations for fertilization of the 
tobacco crop.

The tobacco shown in the cover illustration, courtesy Virginia Agricultural 
Experiment Station, is of the hurley type and was grown in southwestern 
Virginia. In this type of tobacco, due to the thicker leaf and the conditions 
under which the crop usually is grown, the advanced stages of potash deficiency 
symptoms described in the foregoing are not so marked as in the thinner 
cigarette and lighter-textured types of tobacco. Due to the more intensive 
fertilization of tobacco in most sections, the striking symptoms that often were 
observed in past years are not now so commonly found. Moderate potash 
deficiency symptoms as in the illustration, however, are far too common and 
will only be corrected by following official recommendations.

© ^ 0

W f i l r n m R ^ne w'1̂  exPansi°n °f research, and particularly that 
taking place in agriculture, comes the need for more means 

of disseminating information on the results of such research into channels 
where it can be effectively put into use. The American Chemical Society, recog
nizing this need, is announcing the publication of a new journal to be called 
Agricultural and Food Chemistry. Our welcome to the new journal and our 
commendation to the Society for its foresightedness are to be added to the 
countless others which must be following the announcement.

Appearing bi-weekly beginning April 1953, the publication will cover the 
whole broad field of agriculture, food, and nutrition. In addition to all phases 
of food production and processing, the contents will deal with chemical develop
ments designed to expand yields of crops required in the manufacture of many 
industrial products and articles of clothing and shelter.

“One of the most serious problems facing the world today is that of providing 
adequate food supplies and proper diets for the world’s growing population,” 
the announcement says. “Adequate diets in the future will depend largely on 
better crop yields, which in turn means better agricultural practices, including 
greater and more effective utilization of fertilizers, pesticides, and other chemical 
aids. This will be especially true where little additional farm acreage is available.” 

It is expected that the new journal in many respects will restore the service 
provided by The Journal of Agricultural Research, publication of which by the 
U. S. Department of Agriculture was discontinued a few years ago as an economy 
measure. The first issue will be looked for with great interest and we feel 
sure that it and succeeding issues will help fulfill the need which the Society 
has seen.

e ^ ©

r „ | l  I J a m n W  Soil samples for testing taken in the fall are being 
f u l l  J d l l l J J I U a  emphasized as a good practice for the busy farmer 
planning his management program. With drier conditions than in the winter 
or spring, the samples will be easier to get and to handle. Possible delays in 
getting reports due to rush of work at the testing laboratories will not hold 
up his fertilizer and seeding plans. Farm advisers who are urging their con
stituents to take advantage of this spread of work are to be commended for 
this cooperation.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay1 Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

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

Av. Aug. 1909- 
July 1914... 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 74.6 121.7 13.24 22.04
1927................ 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928............... 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929................. 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930................. . 9.5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931................. 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932................. 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................. 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934................. 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935................ 11.1 18.4 59.3 70.3 65.5 83.2 7.62 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 78.0 51.8 • 96.2 8.74 19.51
1938................ 8.6 19.6 65.7 69.8 48.6 56.2 6.78 21.79
1939................ 9.1 15.4 69.7 73.4 56.8 69.1 7.94 21.17
1940................ 9.9 16.0 54.1 85.4 61.8 68.2 7.59 21.73
1941................ 17.0 26.4 80.8 92.2 75.1 94.4 9.70 47.65
1942................ 19.0 36.9 117.0 118.0 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................ 20.7 42.0 150.0 190.0 109.0 141.0 16.50 52.70
1945................. 22.5 36.6 143.0 204.0 127.0 150.0 15.10 51.10
1946................ 32.6 38.2 124.0 218.0 156.0 191.0 16.70 72.00
1947................. 31.9 38.0 162.0 217.0 216.0 229.0 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 51.6 91.6 173.0 153.0 200.0 16.70 86.50
1951 

October....... 36.21 57.7 139.0 271.0 164.0 210.0 17.15 69.90
November... . 41.00 50.0 174:0 280.0 162.0 219.0 18.35 72.70
December... 40.34 51.0 193.0 305.0 169.0 222.0 19.65 71.60

1952
January 38.70 46.2 207.0 347.0 168.0* 220.0 20.75 70.10
February. . . 37.25 33.8 205.0 357.0 166.0 218.0 20.65 67.10
March......... 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
May............ 36.08 43.5 264.0 433.0 170.0 213.0 18.65 60.80
June............. 38.02 44.0 310.0 436.0 173.0 206.0 17.05 61.90
July............. 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.. . 39.17 51.0 222.0 335.0 171.0 209.0 20.25 69.60

1926................ 101
Index

179
Numbers

189
(Aug. 1909—July 

134 116
1914 =  

138
100)

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 67 97 88
1939................ 73 154 100 84 88 78 67 94 91
1940................ 80 160 78 97 96 77 64 96 1111941................ 137 264 116 * 105 117 107 82 211 1291942................ 153 369 168 134 143 124 91 202 163
1943................ . i 160 405 188 235 174 154 125 231 2451944................ 167 420 214 216 170 160 139 234 2121945................ 181 366 205 232 198 170 127 227 2071946................ 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 2141949................ 231 459 184 244 193 213 139 192 2011950................ 323 516 131 197 238 226 141 384 1851951 

October....... 292 577 188 309 255 238 144 310 171
November. . 331 500 250 319 252 248 155 322 249
December... . 325 510 277 347 263 251 166 317 3311952 
January.. . . 312 462 297 395 262 249 175 311 337
February.. . . 300 338 294 407 259 247 174 298 217
March. . . . . . 235 310 436 257 249 171 273 265April............ 301 150 331 474 262 247 169 270 308May............ 291 435 379 493 265 240 157 270 285
June............. 307 440 445 497 269 233 144 275 250
July............. 299 420 393 508 269 224 145 315 287
August......... 306 488 399 467 269 231 163 310 229
September.. . 316 510 319 382 266 236 171 309 182
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish sorap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phoephate.of soda of ammonia meal phosphate. f.o.b. Chibulk per bulk per S. E. Mills f.o.b. factory cago, bulk.unit N unit N per unit N bulk per unit N per unit N
1910-14............... $2.68 $2.85 $3.50 $3.53 $3.371926..................... 3.06 2.41 4.40 4.95 4.361927..................... . . .  - 3.01 2.26 6.07 5.87 4.321928..................... 2.67 2.30 7.06 6.63 4.921929..................... 2.57 2.04 5.64 5.00 4.611930..................... 2.47 1.81 4.78 4.06 3.791931..................... 2.34 1.46 3.10 3.95 2.111932..................... 1.87 1.04 2.18 2.18 1.211933..................... 1.52 1.12 2.95 2.86 2.061934.................... 1.52 . 1.20 4.46 3.15 2.671935..................... 1.47 1.15 4.59 3.10 3.061936..................... 1.53 1.23 4.17 3.42 3.581937..................... 1.32 4.91 4.66 4.041938..................... 1.69 1.38 3.69 3.76 3.151939..................... 1.69 1.35 4.02 4.41 3.871940..................... 1.69 1.36 4.64 4.36 3.33
1941..................... 1.69 1.41 5.50 5.32 3.76
1942..................... 1.74 1.41 6.11 5.77 5.04
1943..................... 1.42 6.30 5.77 4.86
1944..................... 1.75 1.42 7.68 5.77 4.86
1945..................... 1.42 7.81 5.77 4.86
1946..................... 1.44 11.04 7.38 6.60
1947..................... 1.60 12.72 10.66 12.63
1948..................... 2.86 2.03 12.94 10.59 10.84
1949..................... 2.29 10.11 13.18 10.73
1950..................... 3.00 1.05 11.01 11.70 10.21
1951 

October........... 3.13 2.07 12.85 11.28 10.56
November.. . . 3.34 2.07 13.93 11.28 10.39
December....... 3.34 2.07 14.27 11.28 10.08

1952 
January........... 3.34 2.07 14.27 11.28 10.39
February......... 3.34 2.07 14.27 11.28 11.61
March............. 3.34 2.07 14.26 11.28 9.71
April................ 2.07 14.26 11.28 8.80
May................ 3.34 2.07 14.25 11.28 7.75
June................ 3.34 2.07 14.27 11.28 8.38
July................. 3.34 2.07 14.26 11.28 8.19
August............ 3.34 2.07 14.26 11.28 9.78
September.. . . 3.34 2.07 13.39 11.25 11.11

1926- t . . ............. 113
Index Numbers (1910-14 =  100) 

84 126 140 129
1927.................... 112 79 145 166 128
1928.................... 100 81 202 188 146
1929.................... 96 72 161 142 137
1930..................... 92 64 137 141 112
1931..................... 88 61 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.................... 69 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 60 180 163 144
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

October........... 117 73 365 320 313
November.. . . 125 73 398 320 308
December........ 125 73 408 320 299

1952 
January........... 122 73 408 820 308
February......... 126 73 408 320 344
March............. 125 73 407 320 288
April................ 125 73 407 320 261
May................ 125 73 407 320 230
June................ 125 73 408 320 249
July................. 125 73 407 320 243
August............ 125 73 407 320 290
September. . . . 125 73 383 319 330

High grade 
ground 
Dlood. 

16-17% 
ammonia, 
Chicago, 

bulk, 
per unit N 

$3.52
4.90
5.70 
6.00  
5.72
4.58
2.46
1.36
2.46 
3.27 
3.65 
4.25 
4.80 
3.53
3.90 
3.39 
4.43 
6.76 
6.62
6.71
6.71 
9.33

10.46
9.85

10.62
9.36

10.32
10.25
10.02

12.16
11.08
9.04
8.05
7.36 
8.38
7.59 
7.89

10.02

139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265 
297 
280 
302
266
293
291
285
845
315
257
229
209
238
216
224
285
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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, bulk,
mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. At

more, 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 3.20 5.57 .596 .854 23.58 .537
1927................... .525 3.09 5.50 .646 .924 25.55 .586
1928.................. .580 3.12 5.50 .669 .957 26.46 .607
1929................ .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 5.60 .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 1 .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 

October.. . . . .820 3.98 6 47 .386 .768 14.72 .193
November.. , .820 3.98 5.47 .386 .768 14.72 .193
December... .820 3.98 5.47 .420 .827 16.00 .210

1952 
January. . . . .820 3.98 5.47 .420 .827 16.00 .210
February. . . .820 3.98 5.47 .420 .827 16.00 .210
March......... .832 3.98 5.47 .420 .827 16.00 .210
April............ .840 3.98 5.47 .420 .827 16.00 .210
May............ .860 3.98 5.47 .420 .827 16.00 .210
June............ .860 3.98 5.47 .353 .708 13.44 .176
July............. .860 3.98 5.47 .386 .768 14.72 .193
August........ .860 3.98 5.47 .386 .768 14.72 .193
September.. .860 3.98 5.47 .389 .768 14.72 .193

1926................ 112
Index

88
Numbers

114
(1910-14 =  

83
100)

90 98 82
1927................ 100 86 113 90 97 106 89
1928................. 108 86 113 94 100 109 92
1929................ 114 88 113 94 101 110 93
1930................ 101 88 113 95 102 111 94
1931................ 90 88 113 95 102 111 94
1932................ 85 88 113 95 101 111 94
1933................. 81 86 113 93 91 104 91
1934................. 91 87 110 68 79 93 74
1935................. 92 91 117 58 72 89 68
1936................. 89 51 113 65 74 95 77
1937................. 95 51 113 71 79 102 85
1938................ 92 51 113 73 81 104 87
1939................. 89 53 113 73 79 101 87
1940................ 96 53 113 72 77 102 87
1941................ 102 54 110 73 82 106 87
1942................ 112 59 129 73 85 106 84
1943................ 117 55 121 73 82 105 83
1944................ 120 58 125 73 82 105 83
1945................ 121 61 128 73 82 105 83
1946................ 125 67 133 71 81 102 82
1947................ 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 

October....... 153 110 112 70 81 61 82
November.. 153 110 112 70 81 61 82
December... 153 no 112 75 87 66 85

1952 
January.. . . 153 no 112 76 87 66 85
February.. . 153 110 112 75 87 66 85
March......... 155 110 112 75 87 66 85
A pril............ 110 112 75 87 66 85
May............ 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



3 6 B e t t e r  C r o p s  W i t h  P l a n t  F ood

Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and A ll Commodities

Farm
prices*

Prices paid 
by farmers Wholesale 
for com- prices 
modifies of all corn- 
bought* moditiest

Fertilizer
material^

Chemical
aminoniates

Organic
ammoniates

Superphos
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
1951 

O ctob er.. , . 296 272 259 140 94 335 153 73
November.. 301 274 259 143 98 343 153 73
December. . 305 273 258 144 98 342 153 78

1952 
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
Ju n e ........... 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

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

t  D epartm ent o f Labor Index converted to 1910-14 base.
tT h e  Index num bers of prices of fertilizer m aterials are  based on original study 

made by the Departm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity. Ithaca , New. Tork. These indexes are com plete 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  10411, bnled hny p rices  red u ced  by 94,75 m ton to  be com p arab le  
to  loose bay p rices  p reviou sly  quoted,

* All p o tash  s a l ts  now  quoted  F .O .B . m ines ou ly i m an u re  s a lt*  sin ce  Ju n e  1041, 
o th e r c a r r le r a  Mince Ju n e  1047,

•• T h e w eigh ted  a v e r a g e  o f p rice s  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  1026 o v e r  00%  o f  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 isco u n t period . T h e m axim u m  d iscou n t Is now  
16% , A pplied to  m u ria te  o f p o ta sh , a  p rice  s lig h tly  ab ove 9,653 p er n n lt KtO thus  
m o re  n e a rly  a p p ro x im a te s  th e  a n n n al a v e r a g e  th a n  do p rice s  hased on a rith m e tica l  
a v e r a g e s  o f m o n th ly  q u o tatio n s.
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T h is  sectio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tica l and  im p o rta n t b u lle tin s* and  lis ts  
a ll  rocont p u b lica tio n s  o f  th e  U nited  S ta te s  D ep artm en t o f  A gricu ltu re* th e  S ta te  E x p erim en t S ta tio n s* 
and Canada* re la tin g  to  F ertilise rs* Soils* Crops* and  E conom 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 co m p lete  in d ex  cov erin g  a ll p u b lica tio n s  
fro m  th ese sou rces on  th e  p a rtic u la r  s u b je c ts  nam ed.

Fertilizers

"Fertilizer Sales, by Grades, 1951-52 Sea
son,’* Dept, of Agr., Office of the Agr. Stat., 
Montgomery, Ala., Aug. 14, 1952.

"Celery Fertilizer Trials, 1948—1949—1950 
—1951—Summary," Ext. Serv., Univ. of Calif., 
Berkeley, Calif., Veg. Crops Mimeo. No. 55, 
May 1952, J. P. Underhill, 0 . A. Lorenz, and 
M. P. Zobel.

"Substitutes for Stable Manure in Commer
cial Vegetable Farming," Agr. Exp. Sta., Univ. 
of Conn., New Haven, Conn., Bui. 560, July 
1952, H. G. M. Jacobson.

"Laws, Rules and Regulations Governing 
the Manufacture, Sale and Inspection of Fer
tilizer, Fertilizer Materials and Cotton Seed 
Meal in the State of Georgia," Dept, of Agr., 
Atlanta, Ga., July 1, 1952.

"Fertilizer Recommendations for Idaho 
Soils," Ext. Serv., Univ. of Ida., Moscow, Ida., 
Ext. Cir. No. 120, Feb. 1952, V. T. Smith and
G. O. Baker.
■ "Tonnage of Commercial Fertilizers Re

ported by Manufacturers as Sold in Kansas in 
the Spring of 1952, by Counties," Control 
Div., Dept, o f Agr., Topeka, Kans., Sept. 
4, 1952.

"Fertilizing Burley Tobacco," Ext. Serv., 
Univ. of Ky., Lexington, Ky., Cir. 490, Jan. 
1952, C. E. Bortner, P. E. Karra her, and R. A. 
Hunt.

"Commercial Fertilizers in Kentucky, 1951," 
Agr. Exp. Sta., Univ. of Ky., Lexington, Ky., 
Reg. Bui. 96, Feb. 1952.

"Anhydrous Ammonia Equipment," Agr. 
Exp. Sta., La. State Univ., Baton Rouge, La., 
Bui. No. 462, Feb. 1952, H. T. Barr.

"Official Report Maryland Inspection and 
Regulatory Service, Feed, Fertilizer and Lime 
Issue," Univ. of Md., College Park, Md., Issue 
No. 223, Aug. 1952.

"Fall Versus Spring Fertilizer Application— 
A Progress Report," Div. of Soils, Univ. of 
Minn., St. Paul, Minn., Soil Series No. 35, 
July 1952, C. F. Halsey and J. M. MacGregor.

"Commercial Fertilizer Results with Winter 
Wheat and Rye 1952," Agr. Exp. Sta., Univ. 
of Nebr., Lincoln, Nebr., Outstate Testing Cir.

23, Aug. 1952, G. W. Lowrey, R. A. Olson, 
A. F. Dreier, and P. L. Ehlers.

"The Effect o f Fertilizers on Yield and 
Botanical Composition of an Irrigated Pasture 
Mixture," Agr. Exp. Sta., N. Mex. A & M 
College, State College, N. Mex., Press Bui. 
1068, Apr. 1952, A. D. Dotzenko and M. L. 
Wilson.

Soils
"Kendall County Soils," Agr. Exp. Sta., 

Univ. of III., Urbana, 111., Soil Rpt. 75, Mar. 
1952, H. L. Wascher and R. T. Odell.

",Farm Ponds," Ext. Serv., Purdue Univ., 
Lafayette, Ind., Bui. 369, Mar. 1952, G. A. 
Karstens.

"The Use of Gypsum in Soils," Agr. Exp. 
Sta., N. Mex. A & M College, State College, 
N. Mex., Press Bui. 1070, May 1952, H. E. 
Dregne and C. W. Chang.

"Emphasis on Conservation," Agr. Exp. Sta., 
State College o f Wash., Pullman, Wash., Sta. 
Cir. No. 186, Mar. 1952, E. C. Johnson.

Crops
"Seventy-sixth Annual Report o f the On

tario Agricultural College and Experimental 
Farm 1951," Dept, of Agr., Ottawa, Ont., 
Can.

"Thirty-first Annual Report of the Canadian 
Plant Disease Survey 1951," Science Serv., 
Dept, of Agr., Ottawa, Ont., Can., Aug. 21, 
1952, I. L. Conners, D. B. 0 . Savile.

"Azalea Culture," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Press Bui. 658, Apr. 
1952, R. J. Wilmot and R. D. Dickey.

"Tif ton 57 Bermuda Grass for Lawns, 
Athletic Fields, and Parks," Coastal Plain 
Exp. Sta., Tif ton, Ga., Mimeo. Paper No. 78, 
May 1952, G. W. Burton and B. P. Robinson.

"Irrigated Pastures for Hawaii," Ext. Serv., 
Univ. of Hawaii, Honolulu, Hawaii, Bui. 56, 
July 1952, E. Y. Hosal<a and N. K. Carlson.

"How to Plant your Trees," Ext. Serv., 
Univ. of Ida., Moscow, Ida., Cir. 119, Dec. 
1951, V. H. Burlison and F. H. Pitkin.

"Roses," Ext. Serv., Purdue Univ., Lafayette, 
Ind., Bui. 368, Mar. 1952, E. R. Honeywell. 

"Tulips for the Amateur," Ext. Serv., Pur

37
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due Univ., Lafayette, Ind., Bui. 372, May 1952,
C. E. Hoxsie.

"Iowa Corn Yield Test, 1951," Agr. Exp. 
Sta., Iowa State College, Ames, Iowa, Bui. 
PI 12, Feb. 1952, /. L. Robinson and C. D. 
Hutchcroft.

"Kenbar Winter Barley," Ext. Serv., Univ. 
of Ky., Lexington, Ky., Cir. 493, Feb. 1952,
D. A. Reid.

"Research in Agr." Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Ann. Rpt. 1950-51.

"Small Grain Variety Trials 1946-50," Agr. 
Exp. Sta., Univ. of Me., Orono, Me., Bid. 498, 
Mar. 1952, C. H. Moran and S. C. fun kins.

"Orland, Monmouth and Maine 55 Straw
berries," Agr. Exp. Sta., Univ. o f Me., Orono, 
Me., Misc. Pub. 620, Mar. 1952, R. M. Bailey 
and E. F. Murphy.

"Maintaining Red Clover Stands," Ext. 
Serv., Univ. of Md., College Park, Md., Fact 
Sheet 46, Mar. 1952, A. 0 . Kuhn and R. J. 
Allen, Jr.

"The Home Lawn," Ext. Serv., Univ. of 
Minn., St. Paul, Minn., Fldr. 165, Apr. 1952, 
L. C. Snyder.

"B-400—A New, Early Variety o f Winter 
Barley for Missouri," Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo., Bui. 569, Feb. 1952, J. 
M. Poehlman.

"64th Annual Report. Agricultural Experi
ment Station, 1951," Agr. Exp. Sta., Univ. 
of Nebr., Lincoln, Nebr., May 1951.

"65th Annual Report o f the Nebraska Agri
cultural Experiment Station," Agr. Exp. Sta., 
Univ. o f Nebr., Lincoln, Nebr., Jan. 1952.

"Production Practices for Spring Small 
Grains," Agr. Exp. Sta., Univ. o f Nebr., 
Lincoln, Nebr., Bid. 406, Dec. 1951, T. A. 
Kiesselbach and W. E. Lyness.

"Oats in Nebraska," Agr. Exp. Sta., Univ. 
of Nebr., Lincoln, Nebr., Bui. 408, Dec. 1951, 
L. P. Reitz.

"Nebraska Varietal Tests of Fall-Sown 
Small Grains, 1952, Winter Wheat— Winter 
Barley—Rye," Agr. Exp. Sta., Univ. o f Nebr., 
Lincoln, Nebr., Outstate Testing Cir. 22, Aug. 
1952, A. F. Dreier, V. A. Johnson, and P. L. 
Ehlers.

"Planting and Care o f Fruit Trees in the 
Home Garden," Ext. Serv., Rutgers Univ., New 
Brunswick, N. J., Leaf. 84, June 1952, E. G. 
Christ and A. J. Farley.

"Fifty Small Trees for New Jersey Home 
Grounds," Ext. Serv., Rutgers Univ., New 
Brunswick, N. J., Leaf. 86, July 1952, R. B. 
Clark and R. P. Korbobo.

"Research for New Mexico Agriculture," 
Agr. Exp. Sta., N. Mex. A & M College, State 
College, N. Mex., 61 Ann. Rpt. 1949-50.

"62nd Annual Report for 1950-51," Agr. 
Exp. Sta., N. Mex. A & M College, State 
College, N. Mex.

"64th Annual Report of the New York State 
College o f Agriculture at Cornell University & 
the Cornell University Agricultural Experi
ment Station 1951," Agr. Exp. Sta., Cornell 
Univ., Ithaca, N. Y.

"Yield, Tuber Set, and Quality of Potatoes, 
Effect o f Irrigation, Date o f Planting, and 
Straw Mulch on Several Varieties in Upstate 
New York 1948-1951," Agr. Exp. Sta., Cornell 
Univ., Ithaca, N. Y., Bui. 876, Apr. 1952, 
A. J. Pratt, J. Lamb, Jr., J. D. Wright, and
G. Bradley.

"Accumulation of Radioisotopes in Corn 
Leaves," Agr. Exp. Sta., Univ. o f Ohio, 
Wooster, Ohio, Res. Bui. 723, Aug. 1952, J. D. 
Sayre.

"Wheat Varieties for Oklahoma," Ext. Serv., 
Okla. A 6r M College, Stillwater, Okla., Cir. 
488, R. Pierson and W. Chaffin.

"New Horizons—Annual Report for 1951," 
Ext. Serv., Pa. State College, State College, Pa.

"Management of Grasslands in the North
eastern States," Agr. Exp. Sta., Pa. State Col
lege, State College, Pa., Bui. 554, July 1952, 
V. G. Sprague, R. R. Robinson, and R. J. 
Garber.

"Five Legume-Grass Associations for Silage 
and Aftermath Grazing for Dairy Cows," Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Bui. 555, Aug. 1952, V. G. Sprague, P. S. 
Williams, C. B. Knodt, E. M. Kesler, and
A. L. Haskins.

"Performance of Varieties of Grass and 
Legume Species in Pennsylvania in 1950 and 
1951 and Forage Crop Variety Recommenda
tions," Agr. Exp. Sta., Pa. State College, State 
College, Pa., P. R. No. 71, May 1952, H. L. 
Carnahan and H. R. Fortmann.

"Natural Growth Zones in Pennsylvania in 
Relation to Varietal Testing of Douglas Fir," 
Agr. Exp. Sta., Pa. State College, State College, 
Pa., P. R. No. 81, July 1952, W. C. Bramble 
and W. R. Byrnes.

"Sixty-third Annual Report o f the South 
Carolina Experiment Station," Agr. Exp. Sta., 
Clemson College, Clemson, S. C., Dec. 1951. 
. "Sixty-third Annual Report of the Tennessee 
Agricultural Experiment Station," Agr. Exp. 
Sta., Univ. of Tenn., Knoxville, Tenn.

"Extra Dollars for Tennessee from Agricul
tural Research," Agr. Exp. Sta., Univ. of 
Tenn., Knoxville, Tenn., Bui. 225, June, 1952.

"Wheat Production in the Panhandle of 
Texas," Agr. Exp. Sta., Tex. A & M College, 
College Station, Tex., Bui. 750, June 1952, 
K. B. Porter, 1. M. Atkins, and C. J. Whit
field.

"Yield of Crops Grown for Forage at Mt. 
Pleasant, 1950-51," Agr. Exp. Sta., Tex. A 
& M College, College Station, Tex., P. R. 1453, 
Apr. 8, 1952, M. Buckingham and R. C. 
Potts.

"Trials with Castor Beans in Texas, 1951," 
Agr. Exp. Sta., Tex. A £r M College, College 
Station, Tex., P. R. 1455, Apr. 19, 1952, J. 
R. Quinby, D. L. Van Horn, and L. E. Brooks.

"Cool Season Grasses for North-Central 
Texas," Agr. Exp. Sta., Tex. A & Ft Col
lege, College Station, Tex., P. R. 1456, May 
1, 1952, D. 1. Dudley and E. C. Holt.

"The Influence of Spacing and Fertilizer 
on Plant Size and Shape, Boll Production and
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Fiber Yield of Cotton Grown on Houston 
Black. Clay at Temple, 1951," Agr. Exp. Sta., 
Tex. A & M College, College Station, Tex., 
P. R. 1457, May 1, 1952, R. J. Hervey, F. L. 
Fisher, and J. R. Johnston.

"Corn Production at Kirbyville and Cleve
land, 1950-51," Agr. Exp. Sta., Tex. A & M 
College, College Station, Tex., P. R. 1459, 
May 1, 1952, E. D. Cook ar*d R- P. Bates.

"Plants in the Home," Ext. Serv., Univ. of 
Wis., Madison, Wis., Cir. 406, Oct. 1951, 
J. G. Moore.

"Oats,’’ Ext. Serv., Univ. o f Wis., Madison, 
Wis., Cir. 418, Mar. 1952, H. L. Shands and
D. C. Amy.

"Safeguarding New Seedings," Ext. Serv., 
Univ. o f Wis., Madison, Wis., Cir. 300, Apr. 
1940, (Rev. Jan. 1952), H. L. Ahlgren and 
L. F. Graber.

Economics
"Production Efficiency on New England 

Dairy Farms, 1. A Preliminary Appraisal of 
Cost Reduction Opportunities," Agr. Exp. 
Sta., Univ. of Conn., Storrs, Conn., Bui. 283, 
Jan. 1952, I. F. Fellows, G. E. Frick, and
S. B. Weeks.

"Progress Report on the Management and 
Utilization of Feed Production Systems, Geor
gia Mountain Experiment Station," Agr. Exp. 
Sta., Univ. of Ga., Experiment, Ga., Press 
Bui. 639, Aug. 1952, O. L. Brooks and W. H. 
McKinney.

"1951 Statistics of Diversified Agriculture 
in Hawaii," Ext. Serv., Univ. of Hawaii, 
Honolulu, Hawaii, Agr. Econ. Rpt. No. 11, 
Apr. 1952.

‘"How to Finance a Farmers’ Cooperative," 
Agr. Ext. Cir. No. 324; "How Does a 
Farmers’ Marketing Cooperative Pay its Mem- 
ber-Patrons," Agr. Ext. Cir. No. 325; "There’s 
More than One Kind o f Farmers’ Coopera
tive," Agr. Ext. Cir. No. 326; "Farmers’ Co
operatives Versus Other Methods o f Doing 
Business," Agr. Ext. Cir. No. 327; "Marketing 
Contracts for Farmers’ Cooperatives," Agr. 
Ext. Cir. No. 328; "Purchasing Cooperatives 
for Hawaii’s Farmers," Agr. Ext. Cir. No. 329;

A visitor, calling at Pat’s house, 
noted on a center table under a glass 
dome, a brick upon which lay a faded 
rose.

“Why do you cherish that common 
brick and the faded rose?” he asked.

“Shure,” replied Pat, “there’s certain 
memories attached to them. Do you see 
this big dent in me head? Well, it 
was made by that brick.”

“But the rose?”
“The rose is off the grave of the 

man who threw the brick.”

"The Revolving Fund Method o f Raising 
Capital for Farmers’ Cooperatives," Agr. Ext. 
Cir. No. 331; Ext. Serv., Univ. o f Hawaii, 
Honolulu, Hawaii, June 1952, I. Rust.

"How Farmers Make Pasture Plans to Meet 
the Uncertainty o f Weather," Agr. Exp. Sta., 
Univ. o f Ky., Lexington, Ky., Bui. 575, Dec. 
1951, E. J. Nesius.

"Burley Tobacco Control Programs—Their 
Over-All Effect on Production and Prices, 
1933-50," Agr. Exp. Sta., Univ. o f Ky., Lex
ington, Ky., Bui. 580, Feb. 1952, G. L. John
son.

"Operating Policies and Practices o f Co
operative Purchasing Associations in Missis
sippi," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Bui. 491, June 1952, 
L. P. Jenkins.

"Systems o f Farming in Irrigation Districts 
in the Republican River Valley," Agr. Exp. 
Sta., Univ. o f Nebr., Lincoln, Nebr., Bui. 404, 
Oct. 1951, T. S. Thorffnnson, A. W. Epp, and 
W. H. Pine.

"Oregon’s Specialty, Horticultural Crops, 
1936-1949," Ext. Serv., Oreg. State College, 
Corvallis, Oreg., Ext. Bui. 724, Mar. 1952, 
F. H. Dahl.

"Cotton Statistics—South Carolina and 
Selected Areas," Agr. Exp. Sta., Clemson 
College, Clemson, S. C., Cir. 82, Dec. 1951, 
C. D. Evans.

"Virginia Farm Statistics," Dept, o f Agr., 
Richmond, Va., Bui. No. 16, 1952.

"Washington State Annual Crop Report
1951," Dept, o f Agr., Bur. o f Agr. Econ., 
Seattle, Wash., E. C. Wilcox, R. P. Small,
H. A. Swedlund, B. M. Graham, and R. A. 
McGregor.

"The Balance Sheet of Agriculture, 1952," 
USDA, Bur. o f Agr. Econ., Wash. D. C., Agr. 
Inf. Bui. No. 90, July 1952.

"1952 Indicated Acreages and Production 
with Goal Comparisons," USDA, Bur. of 
Agr. Econ., Wash. D. C., July 11, 1952.

"Changes in Dairy Farming in the North
east, 1930-51," USDA, Bur. of Agr. Econ., 
Wash. D. C., Agr. Inf. Bui. No. 86, June
1952, H. C. Fowler.

A farm hand, a bachelor around 
55, inquired of his employer if he 
could borrow his automobile on a 
certain day, one month away.

“Sure, I guess so,” the employer 
answered. “What’s going on?”

“I ’m gettin’ married on that day,” 
said the farm hand.

“Fine!”, the farmer said. “Who’s 
the lucky girl?”

“Well, I ain’t picked her out yit,” 
the bachelor confessed. “I wanted to 
be sure of gettin’ the car first.”
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The Nutrition of Muck Crops . . .
( From page 12)

Application of salt will generally 
give paying increases in yield of the 
crops in Groups 3 and 4. An initial 
application of 500 to 1,000 pounds per 
acre is advisable for the four mem
bers of the beet family. Generally 
500 pounds per acre are sufficient for 
celery but on fields on which celery 
is grown continuously, it may be nec
essary to reduce the annual application 
to 250 pounds if the heavier applica
tion causes the celery to become too 
brittle. For crops in Group 3 an ap
plication of 150 to 250 pounds per 
acre is sufficient, while the sodium 
present as an impurity in the fertilizer 
applied is likely to satisfy the needs 
of the crops in Group 2.

M agnesium. Although ordinarily 
classed as a major element, the effective 
use of magnesium on muck soil makes 
it advisable to group it with the minor 
elements in this discussion. Magnesium 
deficiency was first discovered in Michi
gan in 1946 on green celery and, to 
date, celery is the only crop showing 
definite deficiency symptoms. The de
ficiency pattern appears as a yellowing

and mottling of the outer, older leaves 
and is much more apparent on certain 
green varieties than on a few green and 
all yellow varieties.

Most celery varieties will be improved 
in both appearance and eating quality 
by the application of magnesium sul
fate. Canadian growers have shown 
that at least 7 pounds in 100 gallons of 
water, applied as a spray at regular in
tervals during the season, are far more 
effective than any amount applied to 
the muck. Studies at the Michigan 
Muck Experimental Farm confirm the 
Canadian trials and show that 10 
pounds of magnesium sulfate per 100 
gallons of spray are not too much and 
must be applied in regular sprayings 
throughout growth.

Discussion

Attempt has been made in the fore
going pages to clarify in the grower’s 
mind the proper nutrition of crops 
produced on organic soils. Not so 
many years ago, the application of 
potash, along with phosphate for most 
crops, was considered as sufficient for

T a b l e  V I.— C o m p a r a t i v e  R e s p o n s e  o f  S e v e r a l  C r o p s  t o  S o d i u m ,  A p p l i e d  a s
C o m m o n  S a l t  o n  M u c k  S o i l

No.

Response 
supply is

when potash 
insufficient

Response when potash 
supply is ample

1. None to 
very slight

2. Slight to 
medium

3. Slight to 
medium 4. Large

1 ....................................... beans asparagus cabbage celery
2 corn barley eeleriac mangels
3 ...................................... lettuce broccoli kale sugar beets
4 ...................................... mint brussels sprouts kohlrabi swiss chard
5 ...................................... onions carrots peas table beets
6 ...................................... parsley millet radishes turnips
7 ...................................... parsnips oats rape
8 ...................................... potatoes rutabagas wheat
9 ...................................... spinach tomatoes

10...................................... squash vetch
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the production of good crop yields on 
muck. Now we know that under 
many conditions, nitrogen, applied at 
the proper time or under abnormal 
climatic conditions, may double or 
even triple the yield of the crop.

Even with these three major ele
ments the fertilizer problem was not 
such a complex one. With the addi
tion of the possible need of five minor 
elements and a possibility that an
other major one, magnesium, may be 
needed for a few crops on some of 
the older muck soils, the whole matter 
of a balanced fertilizer program be
comes very complicated. No farmer 
of organic soil can afford not to ferti
lize. In 'fact, the results of crop pro
duction on organic soil without min
eral fertilization is Mother Nature’s

Science and
(From

off on a good level of milk production 
and would probably be found to be 
quite economical.

Figure 4 represents the dairy pro
gram needed by a producer-distributor 
who needs a fairly constant supply of 
milk throughout the year. This sys
tem is the least likely to include per
manent pastures to any great extent 
in the total feed supply. At the same 
time it provides the greatest advan
tage for the use of temporary forages. 
Of the three systems, the need for a 
constant supply of high-quality forage 
is best illustrated in this one. Perhaps 
the best use of permanent forages can 
be made by harvesting them as hay for 
feeding during the peak periods of the 
temporary forages and as a source of 
grazing between the winter and sum
mer temporary pastures. It should be 
noted that the system requires the 
maintenance of more cows than the 
straight production of Grade A milk 
since an even flow of milk is needed.

Having now considered the use of 
the cow in grassland farming along 
with the major problems encountered

best answer to the advocates of the 
so-called “organic” farming.

Every muck farmer should be a 
thorough student in his line of farm
ing. So important may be the need 
of a small amount of a certain plant- 
food element that its addition or omis
sion may make the difference on his 
muck between a good crop and a fail
ure. In the event of a question re
garding a given procedure, the County 
Agricultural Agent, the Agricultural 
College, and the Soils Specialists at 
the College stand ready to give ad
vice. It is a notable fact in Michigan 
that the Muck Farmers’ Association, 
now in its 34th year, has among its 
members attending its educational 
meetings each year a large proportion 
of the successful muck farmers of the 
State.

the Cow . . .
page 18)

and systems involved, it would seem 
advisable to conclude with a few gen
eral statements. It should be remem
bered that while the problems have 
been discussed in terms of conditions 
existing in the Piedmont region of the 
Southeast, many of the same problems 
exist in all sections. Regardless of the 
theoretical advantages or disadvantages 
of any system of dairying, farmers can 
be expected to vary widely the extent 
to which they use any one. In general, 
good dairymen have tried more than 
one system and have found the one that 
best meets their needs and wants. It 
remains, therefore, the duty of the 
worker in grassland farming to search 
for methods to aid the dairyman to 
improve his system according to his 
needs and desires and not to attempt 
to sell him some particular system just 
because it happens to be the special 
product being sold at the time. 
Whether or not a farmer can use a 
certain system of grassland production 
depends upon so many factors that'no 
general rule can be expected to apply 
over a wide area.
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Deficiencies of Secondary . . .
{From page 26)

acid soils with a high content of this 
element, manganese toxicity is likely to 
occur. When the soil is low in man
ganese and if it is neutral or alkaline 
in reaction, a shortage of available man
ganese for plant growth may take place.

The effect of manganese on the 
growth of tomato plants on calcareous 
soils in Florida described by Schreiner 
and Dawson (65) was one of the first 
instances where this element was re
ported to be deficient under field con
ditions. A retarded growth, failure to 
blossom, and a typical chlorosis of the 
younger leaves with necrotic spotting 
were evident on the affected tomato 
plants. The same year, 1927, Carne
(16) published his findings on the grey 
speck disease of oats. The first seedling 
leaves of the affected oat plants were 
normal green, but the later-developed 
leaves were yellowish in color and 
showed necrotic spotting. Much these

same symptoms were reported by Sam
uel and Piper (64) and Davies and 
Jones (22). Another worker, namely 
Gerretsen (34), has reported that cer
tain organisms were associated with 
manganese deficiency resulting in grey 
speck disease of oats.

The disease of sugar cane known as 
pahala blight has been correlated ex
perimentally and analytically by Lee 
and McHargue (51) with manganese 
deficiency. A chlorosis of snap beans 
which first affects the young leaves with 
each new leaf manifesting more intense 
chlorosis followed by necrosis and shed
ding of the leaves and finally by death 
of the plant has been reported (73) 
from Florida.

Chlorosis distinctive of manganese 
deficiency is evident on young leaves 
of tobacco (55, 58) and typical of most 
plants wherein each new leaf manifests 
more intense chlorosis followed by

F ig . 1 4 . T o b a cc o  leaves ( 1 )  Iro n  c h lo r o s is ; 1 2 )  n o rm al l e a f ;  ( 3 )  ch lo ro sis  and n e c ro s is ; typical
o f  m anganeac d eficiency .'
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F ig . 1 5 .  E ffects  o f  m anganese sh o rtage  on 
grow th o f  to b a cc o . ( 1 )  M anganese su p p lie d ;

( 2 )  m anganese w ithheld .

necrosis (Fig. 14). The reticulate 
chlorosis follows out in detail the 
smallest veins of the leaf. The color 
of the veins tends to remain green with 
the. tissue between the veins varying 
from light green to almost white. The 
chlorosis may even involve the veins in 
extreme cases with necrosis as small 
dead areas which coalesce and are scat
tered over the entire leaf. These dead 
areas may fall out producing a ragged 
or torn leaf (57) (Fig. 15).

The exact functions of manganese in 
plant growth are not known.

Molybdenum

The necessity for molybdenum for 
nitrogen fixation by azotobacter was 
first pointed out by Bortels (11) in 1930. 
It appeared to be essential for the as
similation of gaseous nitrogen. Stein
berg (68) reported in 1936 in work with 
Aspergillus niger that the response from 
molybdenum was more striking when 
nitrate was the source of nitrogen than 
when ammonium salts were used.

The importance of traces of molyb
denum for higher plants was reported 
in 1939 (6 ) by Arnon and Stout for 
tomatoes grown in solution cultures.

F ig . 1 6 .  E ffects  o f  m olybd enum  d eficien cy  on 
grow th o f  to b a cco  p la n ts . ( A )  M olybdenum  

ad d ed ; ( B )  m olybdenum  w ithheld .

There was a more or less characteristic 
mottling of the lower leaves followed 
by necrosis in the later stages of growth 
resulting in involutions of the leaf lam
ina. The fruit set was poor because of 
blossom abscission.

The effect of molybdenum on growth 
of the tobacco plant from cultures 
grown by my associate, Dr. R. A. Stein
berg, working in the Division of To
bacco, Medicinal, and Special Crops at 
the Plant Industry Station, Beltsville, 
Maryland, will serve to illustrate growth 
manifestations (Fig. 16) when molyb
denum is deficient. The symptoms 
shown are essentially the same as those 
indicated above on the tomato plant. 
The lower leaves of the tobacco plant 
show a characteristic chlorosis followed 
by necrosis and crinkling or involutions 
of the leaf lamina. The production of 
seed is reduced due to shedding of the 
flower buds.

Molybdenum has been shown to give 
responses on numerous field soils (5, 
30, 74) and with a variety of crops (31,



44 B e t t e r  C r o p s  W i t h  P l a n t  F ood

40, 75). Excess amounts of this ele
ment have resulted in toxicity to both 
plants (26) and animals (27, 28). *

Zinc

The essential nature of zinc for 
higher plants was pointed out by Javil- 
lier (39) in 1908. Confirmation of this 
work (66, 67) was made much later. 
The mysterious disease of pecan trees 
(2, 3) was shown to be due to zinc 
deficiency. It is now generally accepted 
that the little-leaf or rosette of citrus 
(17, 18, 19, 20, 21) is due to zinc defi
ciency. A characteristic bronzing of the 
leaves of the tung nut tree (60) has 
been corrected by additions of zinc. 
The white bud disease (8, 9, 10) of 
corn in Florida has been controlled by 
additions of zinc sulphate. The older 
leaves first show yellow streaks followed 
rapidly by necrosis. This condition may 
become so extreme that the young leaves 
unfolding in the bud are white to light 
yellow in color.

The tobacco plant (58) manifesting

F ig . 1 7 .  E ffects  o f  s in e  sh o rtage  on grow th o f  
to b a cc o .

symptoms of zinc deficiency first shows 
a faint chlorosis of the lower or older 
leaves at the leaf tips, along the margins 
and between the veins. This is rapidly 
followed by necrosis (Fig. 17) which 
may occur as small areas at first and 
later may enlarge and involve the veins 
and entire leaf.

It appears to be characteristic of 
plants suffering from zinc deficiency 
that there is more or less chlorosis of 
the older leaves followed by necrosis 
and sometimes shedding of the leaves.

Probable Causes of Symptom 
Manifestations

Decreased growth characterizes a de
ficiency of all essential nutrient elements 
and may result in failure of plant devel
opment when shortages become acute 
in the early stages of growth. There
fore, decreased growth of the plant is 
not the best approach as a basis to 
understand the causes of symptom 
manifestation. The specific function of 
an essential element, and it appears 
there may be numerous functions, will 
be related to the resulting growth mani
festation. The initial growth manifesta
tions are, as a rule, the most character
istic since it is often difficult by post
mortem to determine the cause of death.

The probable basis for symptom 
manifestation has remained obscure ex
cept for a few cases previously men
tioned, such as magnesium deficiency 
which is essential for chlorophyll forma
tion and results in a characteristic chlo
rosis of plants. Evidence has recently 
been accumulated that there is a build
up of amino acids (69, 70) in tobacco 
plants suffering from some of the above- 
mentioned deficiencies. Some of the 
amino acids have produced in tobacco 
plants growth manifestations resem
bling symptoms produced by mineral 
element deficiencies.

Summary

The primary group of elements in
cluding nitrogen, phosphorus, and po
tassium is the one most commonly de
ficient in soils that fail to produce nor
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mal plant growth. Trends toward the 
use of relatively pure chemicals supply
ing only these three have resulted in 
characteristic growth effects when in 
short supply for each of the secondary 
group including magnesium, sulphur, 
or calcium.

When the six elements of the primary 
and secondary groups were supplied, 
the micro-elements, boron, copper, iron, 
manganese, molybdenum, and zinc, 
have been added one by one to the list 
of elements essential to plant growth 
and health under field conditions.

Shortages of magnesium for tobacco 
and other plants result in a typical 
chlorosis which has been called “sand 
drown” in tobacco. The yellows disease 
of the tea bush has been found to be 
due to sulphur deficiency. Striking 
effects on plant growth occur when the 
element calcium is in short supply.

Top-rot of tobacco, heart- and dry-rot 
of sugar beets, internal browning of 
cauliflower, internal cork of apples, and 
cracked stem of celery have been shown 
to be due to boron deficiency. The 
wither-tip symptom is characteristic of 
copper deficiency, and in the case of 
tobacco there is a more or less charac
teristic leaf spot. Iron chlorosis of the 
young leaves is the most common early 
symptom with plants; while with man
ganese deficiency, the chlorosis is char
acteristically accompanied by necrotic 
spotting of the young leaves. A short
age of molybdenum results in a chlo
rosis and necrosis of the older leaves. 
A chlorosis, necrosis, and shedding of 
the older leaves characterize zinc de
ficiency.

The specific and varied function of 
each of these elements for normal plant 
growth is not well understood. It has 
been shown, for example, that mag
nesium is necessary for chlorophyll for
mation but the function of some of the 
other elements is not too clear. Some 
evidence has been reported that amino 
acids accumulate in plants that are de
ficient in some of the above elements, 
which may be a partial explanation of 
the symptom manifestation of plants

deficient in some of the micro-nutrient 
elements.
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Variations Improve Hope for Better Legumes

MEN  have said for generations that 
“like breeds like,” but of the 

many possibilities for improvement, 
natural variation stands out as one of 
the best. “Like” occasionally breeds 
“unlike.” Nevertheless, notable changes 
are surprising; sometimes even the 
place of change is surprising to most 
people.

To a soil bacteriologist, however, a 
nodule on a plant rootlet is not a sur
prising location in which to find 
changes advantageous to the farmer. 
On all sorts of legume crops, U. S. De
partment of Agriculture and State sci
entists find that studies of individual' 
nodules show as much variation as be
tween above-ground plants. Nodules 
reveal all degrees of efficiency in nitro
gen fixation. Bacteria in one nodule 
may be high fixers; in another nearby 
they may be low; in the next medium. 
Some of the tight little groups may fix 
no nitrogen at all—may be parasitic, 
living rent-free and even taking nour
ishment from the plant.

At the Plant Industry Station of 
the Department such strain variation 
among nodule bacteria has been found 
for all legumes studied. Some strains 
are parasitic on one kind of plant and 
contributing citizens of a symbiotic 
(help-each-other) society in another. 
For example, a strain parasitic on crim

son clover is one of the best nitrogen 
accumulators on white or red clover. 
But another strain that pays its way 

' well on crimson clover is also one of 
the best on white and red; so in mak
ing cultures it may be possible to rule 
out altogether the one that is bad for 
a certain legume.

The peculiarities of some strains of 
bacteria have amazed even the sci
entists who know the legumes from A 
to Z. A case involves two strains of 
fixers from ladino clover nodules and 
two from white clover nodules. Not 
one of the four did a thing for ladino, 
not even those that had accepted ladino 
hospitality; but all four were good on 
white clover.

The symbiotic relationship between 
legumes and bacteria is reflected in the 
relationship between legume breeder 
and soil bacteriologists. The breeder’s 
new strain of a legume may need a 
more effective nitrogen fixer. The 
bacteriologists know where to look and 
feel pretty sure of finding such a fixer. 
On the other hand, the breeders feel 
just as sure that now .and then they’ll 
create new strains of legumes that can 
make good use of some of those bad 
bacteria (which, by the way, the bac
teriologists keep in their living mu
seums just in case proper associations 
may be found for them).
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Soil-saving Plans
COPY of the farm plan for soil 
conservation “should be made 

available to banks and become a part 
of the farmer’s credit file.”. This is one 
of the recommendations of the Ameri
can Bankers Association in “A Program 
For Country Banks— 1951,” issued by 
its Agricultural Commission. This, 
says the U. S. Department of Agricul
ture, is in accord with the basic philos
ophy of the Soil Conservation Service 
—that land or soil is sound basis for 
agricultural credit when it is conserved 
by being kept in its place and not al
lowed to erode away, and when use of 
the land is planned on the basis of its 
continuing use for the purposes to 
which it is best adapted.

Bankers, says their Association, 
should “encourage the development of 
a sound conservation plan for every 
farm and ranch in the Nation.”

Three other country-bank projects

High-yielding Soil

SOIL tests may show that a soil needs 
treatment even when yields have 

been good, according to Lyell Thomp
son, Extension Agronomist at Ohio 
State University.

Thompson, who is with the soil in
ventory laboratory, says, “Some farm
ers have been surprised to find that 
their soils have tested low in available 
phosphorus and potash even though 
crop yields have been high.” 

Well-managed soils, in a high state 
of tilth, often release their nutrients 
and continue to produce high yields 
until they are in a low state of fertility. 
Such soils may continue to produce 
high yields if they are given mainte
nance applications of fertilizer.

Basis for Credit
proposed were:

“Develop a credit program to finan
cially support soil-improvement prac
tices;

“Work up a plan of credit to assist 
farmers in certain areas to change from 
one-crop agricultural production to 
that of diversification; and

“Have every state appraise its idle 
acres—and develop a plan of produc
tive use for them in pastures and 
timber.”

Soil conservation districts, with the 
aid of the technicians of the Soil Con
servation Service, are making progress 
as rapidly as the work can be done in 
preparing the programs that warrant 
support by the bankers. This includes 
the preparation of the “farm plans” for 
each farm—which the bankers recom
mend as “a part of the farmer’s credit 
file.”

May Need Fertilizer
Results of a soil test on such soils 

will indicate just how near the critical 
nutrient level they are. Tests also will 
show how necessary fertilization is to 
maintain high yields.

Gray-colored, poorly-drained soils 
that do not show good tilth must be 
maintained in a higher state of fertility 
if maximum production is expected 
from them, Thompson declares. These 
soils release their nutrients to crops 
slowly. A test on such soils may show 
them to be high in available phos
phorus and potash even though yields 
are low.

Farmers who want their soils tested 
should contact their county extension 
office.
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Did Sugarcanes Giving Way to New Ones

A SU RVEY recently with the help 
of the agricultural extension 

agents in the 18 main sugar-producing 
parishes of Louisiana, and reported 
by Dr. George Arceneaux of the U. S. 
Department of Agriculture, showed 
that at present one-third of the State’s 
sugarcane acreage is of the variety 
C. P. 36/105. This variety has in
creased eightfold since 1947.

Further showing how the battle for 
improvement goes, the variety C. P. 
34/120 dropped off more than 5 per 
cent last year. C. P. 36/105 went up 
12.85 per cent. Ten years ago neither 
of these two varieties was found in 
commercial plantings. Co. 290, one of 
the early introductions from India, and 
at present a bad third with less than 
10 per cent of the State’s acreage, lost 
nearly 7 per cent.

The breeding of new sugarcane va
rieties in the United States began in 
earnest with the introduction by the 
U. S. Department of Agriculture of 
mosaic-resistant varieties from India 
and the Dutch East Indies about 25 
years ago, when the disease had about 
ruined the sugar industry of Louisiana. 
Since that time new varieties bred 
from high-yielding and disease-resist

ant foundation stocks have been re
leased by the Department’s Division of 
Sugar Plant Investigations, most of 
them developed on the U. S. Station at 
Canal Point, Fla. Now practically all 
of the surgarcane grown in Louisiana, 
the principal sugarcane area, is of 
varieties bearing the Station’s initials 
“C. P.” and a number.

The old varieties of the days when 
mosaic disease began mowing them 
down have disappeared entirely, ac
cording to Dr. Arceneaux. “Not only 
have the new Department-bred vari
eties taken over,” he says, “but new 
C. P.’s are continually pushing old 
C. P.’s down into lower percentage rat
ing and finally out of the acreage 
ratings.”

New factors are demanding consider- 
tion of the breeders as the years go by. 
As an illustration, Arceneaux men
tioned a new variety C. P. 36/183 
which occupies a little more than 1 per 
cent of the acreage. “It has,” he says, 
“a shortcoming greatly limiting its use
fulness under present-day conditions— 
a tendency to lodge which makes it 
unsatisfactory for mechanical harvest-
•  _  99ing.

T L p  r i i a l l p f i n P  “American agriculture—American farmers, if you
J . U c  L i l l d l l L l i y  II please—face a tremendous challenge, one of the

greatest in our history. Here briefly, is the job
farmers are expected to do:

“They must produce enough to supply the Nation’s growing military forces 
with food and the growing defense industries with raw materials.

“They must produce enough to supply with good diets the 150 million people 
who make up the Nation’s civilian population and, so far as it is possible, enough 
more to carry at the same time a safe margin of strategic reserves.

“They must produce enough to back up the Nation’s foreign policy by enabling 
us to continue to share our food and fiber to the fullest possible extent under 
sound arrangements with friendly countries in need of help.” Secretary of Agri
culture Charles F. Brannan.
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Things Are Better . . .
(From page 5)

sources for good farm house plans 
which are often expansible, frequently 
one-story ranch style, or other modern 
architectural patterns. The average 
farm house of the nation in 1950 had 
five rooms, but that is not the whole of 
it. Houses with but one and two rooms 
represented only 5 per cent of the farms, 
those having three to four rooms were 
31 per cent, five to six rooms 37 per 
cent, and with seven or more rooms 
27 per cent. But the North had 46 per 
cent of all its farms with seven-room 
houses or better.

SMALLER families create the design 
for rural living quarters. No longer 

do we have to raise our work replace
ments, so that the fellow with the most 
kids is the one who will succeed the 
best in agriculture. If we design farm 
homes with more than the average 
room spaces we do it to get a sense of 
expanded comfort rather than mere ac
commodation. Taking one person per 
room as the standard upper limit in 
housing space, the proportion of oc
cupied housing on farms with more 
than one person per room declined 
from 30 per cent in 1940 to 22 per cent 
in 1950. In the North in 1950 we had 
10 per cent of the occupied farm houses 
with over one person per room. It 
stood at 20 per cent in the West and 
was still around the 1940 figure of 30 
per cent in the South.

House planning in the country is a 
far different task than it is in the city. 
Numerous work necessities and the 
close partnership of the household and 
the great outdoors are the essential 
basic urges which determine the design 
and arrangement. Pick up any mod
ern farm magazine and scan its pic
ture pages to see how far, wide, and 
handsome we have come in providing 
more than shelter and a roosting place

for our farm folks after chore time. 
Gracious living and warm hospitality 
are possessed now by more farm fam
ilies than ever before as reflected in 
their homes. Fewer older folks quit 
and hit for a cottage in town these days 
for this reason.

The old well and the long lug to the 
kitchen have begun to vanish, as they 
should. Farms need and can use more 
running water than any segment of 

• society, possibly excepting miners. Sani
tation is at the hub of the farmer’s 
universe, making cleanliness in person 
and product of paramount importance. 
The 1950 census figures indicated that 
42 per cent of all our farms enjoyed 
running water facilities, that is, in the 
dwellings. Along about the time when 
World War I ended, only 10 per cent 
of our farms had this convenience. 
The sources of the water supplies for 
drinking and cooking purposes show 
that wells furnish 80 per cent, natural 
springs of poetic lore provide 7 per cent, 
and 3 per cent come from municipal 
water mains. Combined bathtubs, flush 
toilets, and hot running water were 
listed in 23 per cent of all farm homes 
in 1950, but 57 per cent had kitchen 
sink facilities.

IN the cold climate of the North 33 
per cent of all farms had some form 

of central furnace heating in 1950, with 
67 per cent sticking to fuel burners in 
the various rooms. Use of coal and 
wood in the heating of farm houses 
declined somewhat in 10 years while 
burning of oil and gas increased. A 
fifth of the Southern farm homes did 
not use either stoves or furnaces at all.

Roads that can be traveled in all 
kinds of weather with relative ease and 
safety are a boon to rural life. In 1950, 
65 per cent of all our farms were lo
cated on such highways, against only 
25 per cent back in 1925. Naturally,
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the advent of the motor car and power 
truck sped up this great change—mak
ing almost every farm an integral part 
of the larger community.

“What does this panorama of change 
signify to the whole country, as well as 
to the farmers?” It isn’t hard to find 
a logical answer.

America is more dependent on the 
skill and resources of our farms and 
soils today than ever, while the oppo
site is also true—that without the in
dustrial production of our cities the 
farmers would be denied the means to 
maintain their enormously increased 
output.

WE used to imagine that the rural 
workers were in a special class by 

themselves, famous for their ingenuity 
and self-reliance. Some even said they 
were the only producers of wealth and 
value. It took a long, long time for the 
ancient homecrafts and native skills to 
languish and decline in the open, iso
lated countryside. Now we try to re
vive them and give prizes to retain 
them, and they assume the place of mu
seum curiosities. It has gone so far 
that some farm boys do not know how 
to harness a team or even milk a cow.

However that may be, we have closed 
tight the yellow leaves of the ancient 
book of rural days and ways. From 
now onward we hitch our agricultural 
wagon to the stars of science and prog
ress, and farms as well as factories 
would be silent and workless if any
thing happens to the gadgets we are 
dependent upon.

On the positive side we have reached 
a point where our farms can produce 
70 per cent more than they did 40 years 
ago on only about 10 per cent more 
arable land, but with 20 per cent fewer 
farm workers. Something has “been 
added.” That something is steel, chemi
cals, and electric power. We have sub
stituted the products of non-farmers for 
the labor we have lost and the time we 
have saved on farms.

Today they tell us that 25 million

wage-earners out of about 62 million 
gainfully employed in this country are 
catering to farms in one or more ways. 
Of these, 10 million are running the 
farms, 9 million are processing and dis
tributing the products of the farm, 
while 6 million are engaged in making 
goods and providing services directly 
for the army on the land.

What do our farms require each year 
from non-farm producers in order to 
get square meals for the best-fed nation 
in the world? Of steel they use more 
than is required to make all our pas
senger vehicles, 25 per cent of all the 
petroleum and oil products consumed, 
enough crude rubber to make tires for 
6 million autos, and 15 billion kilowatt 
hours of juice which would keep the 
dynamos running in four of our larger 
cities. The magnitude of the chemi
cals now utilized in hundreds of ways 
by farmers is beyond comprehension. 
It is big enough at least to warrant a 
senate committee to prepare a fine 
analysis of the subject.

WE both can recall when simple 
things were heralded as mighty 

discoveries and only short, hesitating 
steps were being taken on this glory 
road of science. The use of a ragdoll 
seed tester, the proper care of the sitting 
hen, the right way to cure seed eorn in 
racks not exposed to winter weather, 
dosing potatoes with paris green, test
ing soil acidity with sheets of litmus 
paper, cooking feed for hogs over fires, 
and lighting our homes with battery 
sets were some of them.

For the most part in those times 
farmers were loath to accept and turn 
to newer things. In these present days 
science has to hustle hard to keep ahead 
of the keen demands generated by 
hard-pressed farmers with capital in
vestments many times more burden
some to manage than was the case in 
former times. Help is scarce and 
costly; production has become more 
and more specialized and insistent. 
Our ways become the world s ways and
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we extend ourselves and our resources 
to feed our growing population on the 
one hand and seek to liberate and make 
more efficient the land workers of for
eign nations on the other. American 
agriculture never faced a bigger prob
lem or had so much reliance placed 
upon its efforts.

Therefore when we believe that our 
farmers are less concerned with the old 
radical ideas and less often show evi
dence of unrest and dissatisfaction, we 
see just one outward aspect of the pic
ture. Under all this superficial and 
apparent calmness of theirs lies a deep- 
rooted conviction that they face some 
kind of a grave destiny. They do not 
harp about it or use big, stagy phrases 
to recite it in a public way, but beneath 
it all they are always thinking, plan
ning, persevering, hoping, forever 
learning—praying for peace, to be sure, 
but not the kind that comes cheaply.

DF  course, there are certain legisla
tive safeguards and traditions re

specting their craft and the incentives 
and protections inherent in it which are 
accepted in general. But farmers are 
still individualistic even after all these 
years of cooperation. They sense that 
these new things and strange chemicals 
and processes which they must learn to 
use and live with are here to stay. The 
old era is dead and gone. What stirred 
men’s minds in rural forums half a 
century ago no longer strikes a spark. 
Each farmer is bound by necessity, if 
not always by convenience or desire, to 
strike right out into the new zones of 
different methods and make his way 
among the formulas and the push but
tons and the dynamos, the gears and 
differentials and the logistics of the 
new agriculture*-

So, my friends, we are a changed and 
a changing people. But not for one 
moment do we have the least inclina
tion to feel that our farmers will fail 
us—even amid the turmoil and the ter
minology of science and the twilight 
zone of half peace and half war.

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte 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 avail
able in single units or in combination 
sets:
Ammonia Nltrogon Iron
Nltrato Nltrogon pH (acidity & alka-
Nitrite Nltrogon Unity)
Avallablo 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 in
structions.

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 American Potash Institute will be pleased to loan to educational 

organizations, agricultural advisory groups, responsible farm associa
tions, and members of the fertilizer trade the motion 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

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

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of 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 in e  C rop s (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 o n ten t o f  C rops 
S -5 -4 0  W h a t I s  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 n trlen t Needs 
A * 1 4 4  W h at’s in  T h a t  F e r ti 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 -3 -4 5  B a la n ce d  F e r ti l ity  in  th e  O rch ard
Z -S -4 5  A lfa lfa  T h e  A risto cra t
0 0 * 8 - 4 5  P o ta sh  F e r ti l is e r s  A re N eeded on 

M any M idw estern F a rm s 
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o il  F e r tility  
T -4 -4 6  P otash  L osses o n  th e  D airy  Farm  
Y -5 -4 6  L ea rn  H unger S ig n s o f  Crops 
1 *2*47  F e r ti l is 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  f o r  P ro fita b le  

_  T o b a cco
A A -5 -4 7  T h e  P otassiu m  C o n ten t o f  F a rm  

Crops
T T -1 1 -4 7  How D iffere n 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?  
K -4 -4 8 — Needs o f  th e  C orn  Crop 
X -6 -4 8  A pplying F e r ti l is 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

cu 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  U se o f  S o il  Sam p lin g  T u b es  
C C -8 -4 9  E ffic ien t V eg etab le  P ro d u ctio n  C alls 

f o r  S o il Im p rov em ent 
K K -1 0 - 4 9  An 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 tilis in g  V eg etab le  C rop s 
F - l - 5 0  A S im p lified  F ie ld  T e st f o r  D eter

m in in g  P otassiu m  in  P la n t T issu e  
1 *2*50  B o ro n  fo r  A lfa lfa
K -8 -5 0  M eterin g  D ry F e r tilis e rs  and S o il 

A m endm ents in to  Irr ig a tio n  System s 
L -3 -5 0  F o o d  f o r  T h o n g h t A bou t F o o d  
0 * 4 * 5 0  B ir d s fo e 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 herry C u rl L e a f 
X -5 -5 0  F e r tilis e rs  H elp M ake H um us 
AA-8-SO A lfa lfa — Its  M ineral R eq u irem en ts 

and  C h em ical C om p osition  
B B -8 -5 0  T re n d s in  S o il M anagem ent o f  

P ea ch  O rch ard s 
H H -1 1 -5 0  T h e  M in o r E lem en t P ro b lem  
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 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  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 ir ty  T o n s  o f  T o m a to es  p er A cre 
S -5 -5 1  T h e  D evelop m ent o f  th e  A m erican  

P o ta sh  In d u stry  
W -6 -5 1  D oes P o ta sh  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 a rd  F e r ti l is 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 eur* 

ished
C C -1 0 -5 1  P ro d u cin g  S m a ll G ra in  M ore Effi

c ien tly
D D -1 0 -5 1  F e r ti l is e rs  f o r  V eg eta b le  C rop s, 

R a tes , 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 tio n  
G G -1 1 -5 1  F e r t i l is e r  R eco m m en d atio n s Based  

on  S o il  T ests  
H H -1 1 -5 1  C on eern in g  “ B io -d y n am ic  F a rm 

ing”  and  “ O rg an ic  G a rd en in g " 
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 ti l ity  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 

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 ra g e  C rop s 
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 p osition  
F -2 -5 2  H a lf  W ay T h e re
G -3 -5 2  A labam a’s E x p e rie n 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  So u rces o f  P la n t N u trients 
1 -3 -5 2  T h e  M agic o f  N itrogen 
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 ou isiana  
L -4 -5 2  E ffic ien t U se o f  F e r t i l is e r  in  th e  

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 s t 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 o tassiu m -n itro gen  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 ti l is e r  Need 

and M ineral C om position  
S -6 -5 2  B e tte r  P o ta to  Y ie ld s  in  W estern  

M aryland

THE AMERICAN POTASH INSTITUTE 
1102 16TH STREET, N. W. WASHINGTON 6, D. C.
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She— “Dearest, is there anything in 
life but love?”
* He— “Nothing, sweet. Will dinner 
be ready soon?”

* *  #

Recruiting Officer— “And now just 
one more question: ‘Who is your next 
of kin?’ ”

Negro Volunteer—“Whuffoh yo’
wants to know dat?”

“Well, in case you were killed we’d 
have to know where to send the body.”

“Now looky heah, Kunnel—ef’n dat’s 
de case Ah saves yo’ de trouble. Ah 
jes’ takes de body wif me an’ thanks 
yo kindly. Good’by!”

* *  #

Dentist —  “Open wider, please— 
wider.”

Patient— “A-A-A-A-Ah.”
Dentist —  (inserting rubber gag, 

towel, and sponge)—“How’s your 
family?”

# # #

Only a woman can rave over a pair 
of nylon stockings when they’re empty.

*  #  *

The young stenographer was being 
given her first instructions by the boss.

“There are two words that I never 
want to hear you use around here,” he 
said. “One is lousy and the other is 
terrific.”

“OK,” replied the girl. “What are 
the words?”

“Why is Fred on the outs with Mar
guerite, Mayme?”

“He rose hastily when her mother 
entered the parlor.”

“Well, a gentleman should rise—” 
“And dropped the girl on the floor.”

* * #

Once upon a time there were two old 
maids named Binnie and Winnie who 
lived alone except for their pedigreed 
cat named Minnie. Now these ladies 
had such Victorian ideas on the sub
ject of modern living that, for years, 
neither they nor their cat left the house 
for fear of “contamination.”

One day a man came into the house 
and wooed the younger of the two 
ladies, who decided to marry him at 
once despite the vehement protestations 
of her sister. Finally realizing that her 
objections were futile, the older lady 
said to her sister, “I confess I am curi
ous about married life. Promise me 
that you will write and tell me about 
it.”

Two days later the spinster received 
a telegram from her sister with only 
three words on it . . . L E T  MINNIE 
OUT.

# # #

“Suffering from indigestion? Why, 
just drink a pint of warm water after 
every meal. What could be simpler?’ 

“Indigestion.”

5 6



i Agricultural authorities agree that boron is an essential 
plant food just as are nitrogen, potash and others. A boron 
deficiency in soil causes dw indling crops and puny p lan ts . . .  but 
borax restores lost boron. U sers o f our fertilizer borates’" report 
increased yields o f  alfalfa, pasture crops and many vegetable, 
field and fruit crops, plus greatly improved quality.

SjC FERTILIZER BORATE { equivalent to approximately 93% borax) and 
FERTILIZER BORATE— HIGH GRADE {equivalent to approximately 121% 
borax) offer you low -cost, econom ical sources o f  boron . . .  in 
fine mesh for addition to mixed fertilizer, or coarse mesh for 
direct application where required. County Agents or State 
Experim ental Stations should be consulted for detailed 
recom m endations. W rite today for literature and quotations.

M AN UFAClU FtlFtS OF FAM OUS "70 M U ll  TEAM" PA C KA G E PRO D U CTS

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

• P.O. Box 229
East Alton, Illinois i

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

PACIFIC COAST BORAX CO.
D IV IS IO N  O F BO RA X C O N S O L ID A T E D . L IM IT ED

restores lost boron to soil

100 PARK AVENUE 2 2 9 5  LUMBER STREET 6 3 0  SHATTO PLACE
NEW YORK 17, N.Y. CHICAGO 16, ILLIN O IS LOS ANGELES S, CALIF.



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

Here's w/fm sales are sown i
Here's where Naugatuck chemicals begin —where 
Sp e rgo n *. P h yg o 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 ic a 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. 2,529,494cU 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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Evergreen Time

GR E E N  boughs at holiday time and evergreen vistas seen on every 
rural jaunt during the season when the rest of the world is brown 

and drab induces one to consider what prime forces we are using today 
to keep the trees we have and replace those we squandered.

During late fall this season there 
was an extra heavy autumnal haze 
cast across the landscape. Much of 
this gray curtain came direct on the 
wings of the winds that fanned the 
forest fires—a multitude of little, scat
tered fires, and many huge and devas
tating ones, with but a pitiful handful 
of trained observers and quenchers or
ganized and able to beat back those sear
ing flames. Many prospective homes 
and office buildings burned to the 
ground with the blackened trees. Our 
ability to find the wooden wherewithal 
to box and ship the articles of defense 
destined for distant battlefields was also 
suffering hard this fall. Few citizens 
are aware, for example, that during 
World War II this nation’s lumber mills 
and wood-working industries utilized

for the Army and Navy enough board 
feet of native timber to replace all the 
wood it takes to build the city of Chi
cago.

Y O U  and I of the elder generation 
were raised when the wealthy tirm 

her barons and the wood users of 
America had their heyday of cutting, 
slashing, log-driving, sawmilling, and 
shingle making. More of the open 
forest lands of greater acreage than 
today were public lands than is the 
case at present. Nobody was paying 
any heed to conservation of the bounti
ful forest resources, because, our grand
fathers had to hew the trees and brush 
away for the sake of sustenance; and 
there were no state and federal agen
cies, no schools, no organizations, no

3
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public protective voices raised to defend 
this basic wealth of ours from total 
destruction. Had anyone suggested 
that the future would drive us to set up 
working partnership agreements as to 
the cutting, grazing, and management 
of our private as well as public forests, 
such a man would have seemed pre
sumptuous and bureaucratic.

Americans are often slow to realize 
the need to take drastic action to save 
us from ourselves. Not only is this 
often true with forest conservation, but 
it is seen as a necessity where “suitcase” 
farmers gamble with our precious soils. 
We now know that soils and water are 
linked with forests in a vital way which 
the leaders of our youth were too blind 
and greedy to consider.

IT ’S hard to realize with all the 
trained foresters we have now that 

the encyclopedia carried the word “for
estry” for the first time in 1902. The 
establishment of the Forest Service in 
1905 will soon have its fiftieth anni
versary. The states slowly enacted laws 
that gave them a better share in the 
relationships which today are aimed 
at keeping you and me alert to the nec
essary sensible forest-using and forest- 
saving practices so long neglected and 
abused. It’s the appeal to the indi
vidual that counts most. If you own 
even a small woodlot, or go hunting 
and fishing, or travel to the national 
forest recreation places, or graze live
stock, or buy a few two-by-fours or 
scantlings, you are the one they are 
after to educate and convince. In con
serving our forests and the land and 
waterways adjacent to them, the idea 
to remember is that with successful 
preservation there just “ain’t no Santa 
Claus.”

And m o reo v er, h e re ’s another 
clincher—unless you intend to put all 
the wild livestock and wild fowl snugly 
inside city zoos for casual peanuts and 
other handouts, some safeguards must 
be thrown around their native home
lands and birthplaces amid the ever
greens and the hardwoods of the open 
native wilds.

T OO many of the first settlers were 
far from conservation-minded, to 

say the least. It almost seems as though 
many of them figured, like the poor 
Indian, that only worthwhile trees were 
to be liquidated. Timber got treated 
about like the pigeon and the buffalo. 
It is only in comparatively recent years 
that men gazed in admiration at the 
annular rings on a cut stump which 
showed that a certain pine had been a 
sapling when Columbus discovered 
America.

It is true that Plymouth Colony 
passed an ordinance to prohibit the 
cutting of timber on colony lands with
out official sanction. Owing to poor 
hauling facilities and bad roads or none 
at all, local shortages occurred near the 
larger colony towns. These'often led 
to minor restrictions on cutting. Wil
liam Penn’s ordinance required that 
one acre be left in trees for every five 
acres slashed away. But it was not 
until 1710 that any record is seen of 
community conservation of forests. In 
that year a tract of about 100 acres 
owned by Newington, N. H., was set 
up as a community forest. Records 
show that this proved a wise invest
ment. For two centuries wood from 
this preserve was used in local con
struction, being fashioned into a church, 
parsonage, town hall, library, bridges, 
and for fuel to heat public buildings.

History notes another old-time com
munity forest established at Danville, 
N. H., in 1760. In the opening years 
of the nineteenth century federal action 
began to emerge with an eye to for
est management. The first known 
federal forest reservation was taken by 
the Navy to supply its needed ship 
timbers of oak. The site of it was on 
the Santa Rosa peninsula in the Bay of 
Pensacola, Florida. Both a reserva
tion and a forest experiment station 
were set up there oh 30,000 acres. They 
failed to pan out because of some politi
cal jockeying. The project was dropped 
in 1830. But in 1831 an act to stop 
trespass on live oak tracts became the 
forerunner of present-day laws to pre
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vent timber landtrespass on the public 
domain.

Egged on by the urgent Naval needs 
of the days of clipper ships, a timber 
protection law was enacted in 1871, in
cluding the first actual federal appro
priation for timber-saving on govern
ment lands, amounting to $10,000. The 
first example of a federal bulletin de
voted to trees appeared in a 30-page 
section of the annual report by the

Agriculture Section in the U. S. Patent 
Office in the year that the Civil War 
opened. The early beginning of the 
present, well-protected system of our 
national parks occurred in 1872 when 
the Yellowstone Park was set aside as 
a federal reservation and a public 
“pleasuring ground.” Maine enacted 
the initial tree-planting incentive meas
ure in 1872 which gave a 20-year tax 
exemption for land planted to suitable 
trees.

Next we come to that interesting era 
when folks found the East crowded 
and the land stubborn, causing hordes 
of settlers to move westward in Cones
toga wagons. Congress provided that 
a homesteader might get a patent on 
160 acres of land in the Great Plains 
region if he agreed to plant 40 acres 
of each such tract to trees. While some 
changes in this law followed its origi
nal enactment and reduced the terms

of the tree subsidy, we can see today 
many evidences of those little groves 
and shelter belts in Illinois, Ohio, In
diana, and Missouri. Donald Culross 
Peattie chose that theme for his inter
esting book, “The Prairie Grove.”

The first scientific society known to 
have petitioned legislatures for some 
real forest conservation was the famous 
American Association for the Advance
ment of Science. Meeting in 1873 at 
Portland, Maine, the society named a 
special committee to look into this 
matter and to work for suitable legisla
tion to protect the native forests and to 
cultivate new ones. Finally, in 1875 
this action aroused enough special in
terest to induce a group of far-sighted 
men to organize the American Forestry 
Association—just about 100 years after 
the first signs of timber depreciation 
began to appear in the settled areas.

IN the face of growing exploitation 
of our standing timber with no 

idea of restoration, Congress appropri
ated $2,000 in 1876 for a look-see into 
what was left of the original wealth of 
native woodlands. Commissioner of 
Agriculture Watts was authorized to 
appoint an investigator, Dr. Franklin B.* 
Hough, to work on a slim budget. In
formation that could lead to the forma
tion of a Division of Forestry was 
also sought at the same time.

At this juncture we got unexpected 
aid and counsel from two prominent 
German immigrants, whose long fa
miliarity with the great forest reserves 
of their homeland taught the folly of 
the heedless course this young democ
racy was taking to the ruin of the trees. 
First of the strong voices to urge fed
eral reservations and scientific handling 
of forests was the Hon. Carl Schurz 
of Wisconsin, who became Secretary of 
the Interior in 1877. He had had a 
notable career as a general and corps 
commander during the Civil War, and 
was among those vigorous patriots who 
deserted Germany in 1848-49 for a

( Turn to page 51)



Fig* 1* L e a l  sam p ling in  a v in eyard .

The Leaf Analysis Approach 
To Crop Nutrition

£, MS
San Jose, California

TH E solution of plant nutrition 
problems has been approached from 

two main directions—the soils upon 
which plants grow and the plants them
selves. In considering the plant ap
proach, scientists have for many years 
made chemical analyses of plants and 
plant parts. In the past few decades, 
however, these chemical studies have 
been directed more and more toward 
assigning a significance to the various 
levels of nutrient elements in plants as 
they relate to sick and healthy plants.

As an instance, if it could be estab
lished that the leaves from healthy, 
high-producing sugar beet plants gen
erally have 1,000 ppm or more of 
phosphate-phosphorus on a dry weight 
basis, whereas, those from certain

stunted and low-yielding plants have 
500 ppm or less, it might be possible to 
use this information as a basis for 
locating phosphorus-deficient sugar beet 
areas by taking sugar beet leaf samples 
and interpreting their chemical analysis 
with reference to the level of phos
phorus. Similarly, the leaves from cer
tain healthy fruit trees, shown by chem
ical analysis to contain 2.5% potassium, 
might be compared chemically with 
leaves of other ailing trees of the same 
kind which showed only 0.8% potas
sium. With suitable previous study of 
potassium levels in leaves of fruit trees 
as a background, this case could be 
interpreted as indicating that the sick 
trees were in need of potash fertilizer.

Actually, a very large volume of re-

6
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search work of this kind has now been 
accomplished with many crop plants, in
cluding fruit crops, field crops, and 
vegetables. Although leaf analysis re
search is still going on and gaining in 
volume, it is now possible to put the 
leaf analysis or plant analysis approach 
to crop nutrition problems to practical 
use and make intelligent interpretations 
of the analytical results.

There are several terms used in the 
field of leaf analysis which need to be 
clarified in order to avoid confusion. 
The term “foliar analysis” is in com
mon use and denotes essentially the 
same procedure as leaf analysis. In try
ing to arrive at the identity of a nutri
tional disturbance in plants, the nature 
of certain observational symptoms on 
the plant parts may be taken into con
sideration. These are called “plant 
food deficiency symptoms,” or “hunger 
signs.” In the broad sense, when at
tempting to “analyze” a nutritional 
problem,. these visual symptoms are a 
part of leaf analysis or foliar analysis. 
In the more restricted sense, however, 
leaf analysis and foliar analysis refer to 
the study and interpretation of plant 
nutritional problems from data obtained

through chemical analysis of the leaves 
of plants.

Because the leaf is not always the part 
of the plant from which a sample for 
chemical analysis is obtained, several 
research workers in this field prefer to 
call the method “plant analysis.” Un
doubtedly, as time goes on it may be 
found that parts of the plant other than 
leaves are indicative of the nutrient 
status of a particular crop, and this 
term may have more justification than 
at present. Currently, the mid-part of 
the stems of alfalfa plants is being used 
to indicate the nutrient status of this 
crop. This sampling operation, while 
proven to be satisfactory, is done as 
much for convenience as for physiolog
ical reasons. In studying excesses of 
sodium in tree crops, it has been found 
in some cases that the analysis of foot 
samples is a better basis for interpreting 
the condition than leaf samples.

The fact remains, however, that 
leaves, thus far, have been most ex
tensively used in this diagnostic method, 
and leaf analysis appears to be the most 
appropriate term.

The term “petiole analysis” is also 
occasionally used, because this is the

F ig . 2 .  L ocation  o f leaf taken when sam pling the p otato  c ro p . (W e ste rn  W ashington E x p erim en t
Station p h o to g ra p h •)
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plant part determined to be most 
significant in arriving at the nutrient 
status of the crop. Since the petiole, 
in the botanical sense is the “leaf stem” 
and therefore a leaf part, this designa
tion would appear to be adding a rather 
superfluous term to this field of plant 
science.

From the standpoint of plant physi
ology, the leaf would appear to be 
the best indicator of nutrient status. It 
is the most vital part in the nutritional 
processes of the plant. In the leaf the 
nutrients are gathered and combined for 
redistribution throughout the plant. It 
is the breathing and manufacturing 
organ of the plant. If the plant can
not get enough of any one of the es
sential mineral elements from the soil, 
life processes are crippled, and the crop 
is reduced in yield and quality. The 
analysis of the leaf content, therefore, 
should reflect the ability of the crop to 
grow and produce.

The thinking of most workers in the 
leaf analysis field is that it is a method 
which gives extremely valuable infor
mation on nutritional problems, and 
therefore enables a more accurate 
diagnosis to be made. A leaf analysis 
expresses an integration of the whole 
situation under which the plant is grow
ing. The plant itself is the best indica
tor of the availability of the elements 
in the soil vital to its nutrition, since it 
is the plant which extracts those ele
ments from the soil and utilizes them. 
If any set of environmental conditions 
under which the plant is growing is 
favorable or unfavorable to the extrac
tion of nutrient elements, the plant will 
reflect this and leaf analysis will con
firm it.

The time and method of taking leaf 
samples have been the subjects of much 
research, and certain procedures can 
now be followed with a high degree 
of assurance. It is generally agreed 
that leaf samples taken too early or. 
too late in the season do not give a 
true picture of the nutrient supply situ
ation under which the plant is growing

throughout the season. For instance, 
late in the season, calcium, magnesium, 
sodium, and chlorine increase in the 
leaf, while potassium, nitrogen, and 
phosphorus are decreasing. Early in 
the season some of the nutrients are par
ticularly high in the leaf. Therefore, 
it has been found that leaf samples 
taken around mid-season are most in
dicative of the nutrient status of the 
crop. Most of the critical nutrient levels 
in leaves of crop plants thus far studied 
have been established with reference to 
this mid-season sampling period.

L e a f’Sampling Methods

Although there are a number of ap
parently satisfactory techniques for ac
tually gathering the leaf samples, it 
is of highest importance to gather only 
leaves of the same approximate age. 
Consequently, leaves must be taken 
from the same relative position on all 
plant samples. As an example, on de
ciduous fruit trees spur leaves may be 
taken, or leaves near the basal position 
on the current season’s growth may be 
taken. The important point is that 
if spur leaves are taken, all subsequent 
leaf samples should be collected from 
the spur position so that a standard 
sampling method is followed and the 
most accurate interpretation of the leaf 
analysis results is possible.

The number of leaves to be taken per 
sample should be enough for proper 
laboratory procedure in preparing and 
analyzing the sample. If a reference 
sample is kept for further analytical 
examination, the original sample must 
be large enough to provide for this, too. 
For most species of fruit trees, 100 leaves 
are sufficient. With small leaves such 
as the olive, double this number will 
be needed. Leaf petioles are used for 
the leaf analysis in the case of grapes 
and sugar beets. A satisfactory sample 
size for these crops has been found to 
be 80 grape petioles and 40 beet petioles.

A guide for leaf-sampling procedure 
on a number of crops has been com
piled in the accompanying Table I.
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T a b l e  I .— G u id e to  P a r t  o f  P l a n t  a n d  T i m e  to  T a k e  I t  f o b  L e a f  S a m p l in g

CROP PART OR PLANT TO SAMPLE TIM E OF SAMPLING*

FRU ITS AND NUTS
Apple Matured leaves on spurs, or leaves near 

base of current year’s growth
June 15 to July 15

Apricot Matured leaves on spurs, or leaves near 
base of current year’s growth

June 1 to July 15

Almond Matured leaves on spurs, or leaves near 
base of current year’s growth

June 1 to July 15

Filbert Matured leaves from median section 
of current season’s growth

Sept. 15 to Sept. 30 (Ore.)

Prune Matured leaves on spurs, or leaves near 
base of current year’s growth

June 15 to July 15

Plum Matured leaves on spurs, or leaves near 
base of current year’s growth

June 15 to July 15

Peach Matured leaves near base of current 
year’s growth

June 15 to July 30

Pear Matured leaves on spurs, or leaves near 
base of current year’s growth

June 15 to July 15

Olive Matured leaves from median position 
on last flush of growth

March or August

Walnut Terminal leaflet from a matured leaf July 15 to August 15

CITRUS FRUITS
Lemon Matured leaf from last flush of growth May to July

Orange Matured leaf behind a young fruit July to October

VINE AND BER R IES
Grape A young matured leaf, usually the 

fifth to seventh leaf from tip of new 
cane. Use only petioles

July 1 to 30 (One month 
earlier for early districts)

Raspberry A young matured leaf, usually fourth 
to sixth leaf from tip of new cane. Use 
leaf petioles. If magnesium is to be 
determined, keep leaf blades for this 
purpose

June 15 to July 15 (Wash.)

FIELD  CROPS 
Alfalfa Middle 1/3 of stem. Use stalk for 

analysis
A few days before cutting

Barley Leaf blades from matured leaf near top 
of plant

April 15 to May 15

Beet
(sugar)

A matured leaf. Avoid old outer leaves 
and young inside leaves. Use only 
petiole of leaf

Midseason (June-July 
in many areas)

Clover Pluck leaves at regular intervals across
(ladino) field. Use only leaf stalk from mature

leaves for analysis

May-June
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T a b l e  I  ( C o n t in u e d )

CROP PART OR PLANT TO SAMPLE TIM E OF SAMPLING*

TRUCK CROPS
Beet A matured leaf. Avoid old outer leaves Midseasou (June in many
(table) and young inside leaves. Use only areas)

petiole of leaf

Celery Petiole of matured leaf Plants 12" to 15" tall

Lettuce Midrib from wrapper leaf At heading

Pea
(canning)

Leaf blades or petioles taken at 3rd 
node from top of plant

When plants have 6 to 
9 nodes (Wash.)

Potato The fourth or fifth leaf from top of 
plant. Use petioles for analysis

35 days from planting 
(Wash.)
35 to 45 days from 
emergence (Calif.)

Tomato The first matured leaf down from the 
tip of the plant (fourth from tip)

During early bloom

*  All sampling dates are for California conditions, unless otherwise noted.

C ritical N utrient Levels and 
Interpretation

Once the chemical analysis of the leaf 
sample is made, the content of nutrients 
found to be present must be referred 
to a certain standard of deficiency for 
each element called the critical level, 
after which an interpretation can be 
made. The critical level of a nutrient 
element can be defined as the range in 
concentrations at which plant growth 
(and yield) is restricted as compared to 
the growth of the same kind of plant 
at higher nutrient level.

Although we apparently have not 
progressed far enough in our leaf analy
sis research to be sure of the range of 
the critical level of nutrients for most 
of the crops studied, we are reasonably 
sure of the nutrient level at which de
ficiency symptoms are readily seen on 
the plant. Above this level is another 
range, which should be included in 
the range of the critical level, at which 
we are likely to get some improvement 
in the growth or yield.

Phosphorus and Potash

We have chosen to separate these two 
levels in the accompanying Tables II 
and III which set forth leaf analysis

levels at which symptoms of phosphorus 
and potash deficiency appear, levels at 
which these two nutrients may likely 
be deficient in supply, and levels which 
represent a sufficiency.

Nitrogen

In the chemical analysis of leaf 
samples for nitrogen, the common prac
tice is to report total nitrogen content 
in the case of most crops. The presence 
of nitrates can be determined and inter
preted in the case of some crops, but not 
all. The nitrate nitrogen test on such 
crops as cereals, clovers, sugar beets, 
grapes, and many truck crops can be 
very useful in showing their nitrogen 
status during the growing season. The 
diphenylamine test for nitrates is quite 
useful as a rapid method for finding 
nitrogen deficiencies on fresh plant ma
terial in the field, and on dried plant 
material in the laboratory. When a 
dark blue color develops immediately 
upon contact of the diphenylamine re
agent with the freshly cut surface of 
the plant material, a sufficiency, of 
nitrogen is indicated. A deficiency is 
indicated when only a faint blue color 
appears, usually taking a few minutes 
to show up. In these samples low in
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T a b l e  I I . — S ig n if i c a n c e  o f  L e a f  P h o s p h o r u s  R e a d in g s  o n  S a m p l e s  S e l e c t e d
a s  i n  T a b l e  I

CROP SUFFICIENT
P

RANGE FOR 
TRIAL 

P

DEFICIEN CY
SYMPTOMS

P

FRU ITS AND NUTS (D. M. Basis) (D. M. Basis) (D. M. Basis)
Apple Above 0.10% Below 0.10% Not found

Apricot Above 0.10% Below 0.10% Not found

Almond Above 0.10% Below 0.10% Not found

Filbert Above 0.15% Below 0.15% Not found

Prune Above 0.10% Below 0.10% Not found

Plum Above 0.10% Below 0.10% Not found

Peach Above 0.10% Below 0.10% Not found

Pear Above 0.10% Below 0.10% Not found

Olive Above 0.10% Below 0.10% Not found

Walnut Above 0.10% Below 0.10% Not found

CITRUS FRUITS
Lemon Above 0.15% Below 0.10% Below 0.07%

Orange Above 0.10% Below 0.10% Not found

VINES AND BER R IES
♦Grape Above 500 ppm Below 500 ppm Not found

Raspberry Above 0.30% Below 0.30% Below 0.30%

TRUCK CROPS
♦Beet (table) Above 1,000 ppm Below 1,000 ppm Below 500 ppm

♦Celery Above 1,000 ppm Below 1,000 ppm Below 500 ppm

♦Lettuce Above 1,000 ppm Below 1,000 ppm Below 500 ppm

♦Pea (canning) Above 2,000 ppm Below 2,000 ppm Below 1,200 ppm

♦Potato Above 1,500 ppm 
Above 3,500 ppm

Below 1,200 ppm 
Below 3,500 ppm

Below 400 ppm (Calif.) 
Below 1,500 ppm (Wash.)

♦Tomato Above 1,000 ppm Below 1,000 ppm Below 500 ppm

FIELD  CROPS
♦Alfalfa Above 1,000 ppm Below 1,000 ppm Below 500 ppm

♦Barley Above 1,000 ppm Below 1,000 ppm Below 500 ppm

♦Beet (sugar) Above 1,000 ppm Below 1,000 ppm Below 500 ppm

♦Clover Above 1,000 ppm Below 1,000 ppm Below 500 ppm

* Phosphorus readings in these crops are ppm phosphate phosphorus.
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T a b l e  I I I .  S ig n if i c a n c e  o f  L e a f  P o t a s s i u m  R e a d in g s  o n  S a m p l e s  S e l e c t e d
a s  i n  T a b l e  I

CROP SU FFICIEN T
K

RANGE FOR 
TRIAL 

K

DEFICIENCY
SYMPTOMS

K

FRU ITS AND NUTS (D. M. Basis) 
Apple Above 1.00%

(D. M. Basis) 
Below 1.00%

(D. M. Basis) 
Below 0.50%

Apricot Above 2.00% Below 1.50% Below 1.00%

Almond Above 0.75% Below 0.75% Below 0.50%

Filbert Above 0.75% Below 0.75% Not found

Prune Above 1.50% Below 1.00% Below 0.75%

Plum Above 1.50% Below 1.00% Below 0.75%

Peach Above 1.50% Below 1.00% Below 0.75%

Pear Above 1.00% Below 0.75% Below 0.50%

Olive Above 0.75% Below 0.50% Below 0.30%

Walnut Above 1.00% Below 1.00% Below 0.50%

CITRUS FRU ITS 
Lemon Above 0.75% Below 0.75% Below 0.35%

Orange Above 0.75% Below 0.75% Below 0.35%

VINES AND B E R R IES
Grape Above 1.00% Below 1.00% Below 0.50%

Raspberry Above 1.50% Below 1.00% Below 1.00%

TRUCK CROPS 
Beet (table) Above 1.50% Below 1.50% Below 1.10%

Celery Above 1.50% Below 1.50% Below 0.75%

Lettuce Above 1.50% Below 1.50% Below 0.75%

Potato Above 9.0% 
Above 11.0%

Below 9.0% 
Below 11.0%

Below 5.0% (Calif.) 
Below 6.0% (Wash.)

Pea (canning) Above 1.20% Below 1.20% Below 0.75%

Tomato Above 1.50% Below 1.00% Below 0.50% ’

FIELD  CROPS 
Alfalfa Above 1.50%

%

Below 1.50% Below 0.75%

Barley Above 1.00% Below 1.00% Below 0.50%

Beet (sugar) Above 1.50% Below 1.50% Below 1.00%

Clover (ladino) Above 1.50% Below 1.50%- Below 0.50%

Notet Excessive sodium (Na) or chlorine (C l) in the leaf, above 0.50% , will make the interpretation 
of nutrient deficiencies more difficult.
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F ig . 3 .  G rinding th e d ried  leaf sam ples p rep arato ry  to  chem ical analysis.

The accompanying Table IV will be 
of assistance in interpreting leaf analy
sis readings of nitrate nitrogen.

Determinations other than nitrate 
nitrogen expressed as %  N on a dry- 
matter basis, while commonly made on 
leaf material, have not been extensively 
interpreted on the basis of critical level 
or deficiency level. However, in the 
case of tree crops it is felt that leaf 
nitrogen readings below 1.5% N indi
cate a need for nitrogen. At the West
ern Washington Experiment Station,

T a b l e  IV.— S i g n i f i c a n c e  o f  P l a n t  A n a l y s i s  R e a d i n g s  f o r  N i t r a t e - N  o n  S a m p l e s
S e l e c t e d  a s  i n  T a b l e  I

CROP SUFFICIENT POSSIBLY NEEDED DEFICIEN T

Grape Over 500 ppm Under 500 ppm 0 ppm

Beet (sugar) Over 2,000 ppm Under 2,000 ppm 0 ppm

♦Celery Over 500 ppm 200-500 ppm Less than 200 ppm

♦Lettuce Over 500 ppm 200-500 ppm Less than 200 ppm

♦Potato Over 1,000 ppm Under 800 ppm 500 ppm

♦Tomato Over 500 ppm Under 500 ppm 200 ppm

nitrate nitrogen, usually a brown color 
gradually develops which obscures the 
faint blue color.

Laboratory methods for the deter
mination of nitrate nitrogen on dried 
plant material have been described by 
Albert Ulrich in the book “Diagnostic 
Techniques for Soils and Crops.” 
Methods utilizing fresh plant material, 
such as that used by O. A. Lorenz at 
the University of California, can also 
be used to determine nitrate nitrogen 
status.

Note: Dry-weight basis unless noted otherwise. 
*  Extract of fresh material used for analysis.
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F. T . Tremblay has stated in connec
tion with leaf nitrogen levels in the 
potato crop that the leaves should con
tain 6.5% N  for maximum yields. 
(Potato leaves sampled 35 days from 
planting.) The data of O. A. Lorenz 
of the University of California sup
port a leaf content figure of 2.5% N 
or below as a deficiency for the potato 
crop, and a figure of 3.0% N and above 
as sufficient. In this case potato plants 
were sampled 35 to 45 days after emerg
ence.

Practical Uses of Leaf Analysis

F ertiliz er  Recom m endations—Just 
as soil testing has offered a basis for 
making fertilizer recommendations, leaf 
analysis is now being used successfully 
in making more effective fertilizer 
recommendations. Leaf analysis is 
being employed by several agricultural 
service laboratories in California as a 
means of solving crop nutritional prob
lems for growers. Its value is being 
recognized by growers not only as a 
means of identifying nutritional troubles 
in their crops, but as a means of know
ing their nutritional status so that seri
ous deficiencies can be prevented.

Careful sampling, careful analytical

work, field experience, and intelligent 
interpretations are all just as important 
with the leaf analysis method as with 
the soil testing method. Leaf analysis 
has the advantage of being a much less 
laborious method in the collection of 
adequate samples. It also has the ad
vantage of appraising the nutrition of 
the plant itself rather than only the 
soil upon which it is growing.

Crops which occupy the land for sev
eral years, such as tree fruits, grapes, 
berries, alfalfa, and clovers, are par
ticularly adapted to leaf analysis since 
the results can be applied to these crops 
the following season.

In the case of annual crops, the results 
of leaf analysis can be applied the fol
lowing season if the same crop again 
is to occupy the same land, or it may be 
practical to apply the results when the 
particular crop sampled again occupies 
the same land in the crop rotation.

Surveys o f Plant Nutrient Status— 
Nutrient surveys by means of leaf analy
sis are very helpful in locating areas of 
deficiency. Such areas may be located 
by this method on large individual farm 
plantings or in more extended agricul
tural areas devoted to a certain crop.

( Turn to page 43)

il deficiencies or excesses can be 
— le a f sym ptom s o f potassium

P rob lem s o f  confirm ing le a f sym ptom s caused by nutritions, 
irough le a f  analysis. L e ft— norm al ap rico t le av es ; ce n te r  

d eficien cy ; rig h t— leaf sym ptom s o f sodium



The Muellers Conserve Soil

E^C.W.Qee
Soil Conservation Service, U. S. Department of Agriculture, Milwaukee, Wisconsin

FROM a windswept hilltop where 
they sleep away the years in an old 
family burial ground, the forefathers 

of Walter J. Mueller could look down 
today upon a strange pattern of farm
ing which has spread over the land 
they once tilled. Gone are the virgin 
forests, leveled by their own axes as 
they hewed this farm out of the wilder
ness. Gone, too, are the great square 
fields down which they pridefully 
turned the long, straight furrow.

In the place of these things today are 
smaller • tracts of land with curving 
fence boundaries which fit closely to the 
natural pattern of the hillside. Lush 
fields of brome-alfalfa grow on ground 
the first Muellers used for corn. Here 
and there over the 200-acre farm near 
Freeburg, Illinois, are long gentle 
ridges of earth which modern farmers 
know as terraces.

These would be strange things, in
deed, to old John Mueller who bought 
the farm for $1.25 an acre back in 1830, 
since these are the marks of modern 
conservation farming still unknown in 
his time. Yet it is only because of con
servation farming that the land is still 
owned and farmed by a member of the 
Mueller family. Here was Walter J. 
Mueller’s answer to the problem of 
keeping the farm boy on the land.

“I would never have been able to 
keep my son on the farm if I had not 
gone in for soil conservation farming 
and had continued to plow up and 
down the hill,” Walter Mueller de
clared. “He would never have gone 
through what my father and I put up 
with fighting those ditches.

“I was doing general farming, rais
ing cattle and hogs. I was working

F ig . 1 .  W alter M ueller inspects his pine  
seedlings.

the land just the way my grandfather 
laid it out and just as my father had 
taught me to farm. We had big fields 
and we plowed up hill and down. We 
were losing plenty of soil.

“Every spring and fall we would 
put in several days hauling tons of 
straw to fill in the ditches. Filling 
ditches is hard work and it’s discour
aging. My son, Kenneth, and I were 
both getting tired of farming.

“We were always having trouble 
with repairs on our farm machinery 
and besides that we could see that we 
were losing our soil. There was no 
way of getting by without hauling 
straw and it had been the same when 
father was alive. In addition, our crop 
yields were dropping.”

The change came soon after farmers 
in this part of southwestern Illinois or

15
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ganized the Shiloh-O’Fallon Soil Con
servation District. This was the first 
district in Illinois and was organized 
in 1938.

“I had read a little about soil con
servation before that,” Walter Mueller 
said, “but I didn’t know how to go 
about it. About the time they were or
ganizing the district they held some 
educational meetings for farmers. The 
first meeting was held in the Freeberg 
high school auditorium and I was 
right there. I knew I had to do some
thing about the farm or get off it. The 
district got me started.”

After Shiloh-O’Fallon had been or
ganized, the farmers asked the U. S. 
Soil Conservation Service to assign 
them a soil conservation technician. 
And it was Morris Fonda, now of De
troit and president of the Soil Con
servation Society of America, who gave 
Walter Mueller his first technical assist
ance in developing a complete soil 
conservation plan.

Walter Mueller and his son, Ken
neth, began developing their new plan 
gradually. The first year they did a 
little contouring and seeded some pas
ture and grass waterways. By the end 
of the second year they had about 41

acres on the contour, had put in 2,000 
feet of terrace outlets, fertilized 15 
acres, planted 2 3  acres of trees, had 
built a half mile of terraces, and were 
strip-cropping 46 acres.

“Farmers seldom apply a complete 
plan right away,” Walter Mueller ex
plained. “These conservation plans are 
not compulsory in any way and you 
build into them gradually. Many 
farmers make changes in their plans 
from time to time as they see a chance 
for improvement. That’s what we did.”

The Mueller plan, which was No. 33 
for the district, is now 12 years old. 
Walter Mueller moved to Freeberg 10 
years ago but his son liked the soil 
conservation idea and has carried on 
with the work. The father and son 
team operate the land on a partnership 
basis and it is a rare day, indeed, that 
does not find the elder Mueller, now 
64, doing some work at the farm.

They have 143 acres of land under 
cultivation and a 40-acre improved 
woodlot. They have planted 2,600 
black locusts, now mature enough to 
supply all of their post needs, and have 
surrounded the grove with 400 short- 
leaf pine and a multiflora rose fence.

(Turn to page 44)

f i g .  2* One te rra ce  narrow ly missed the ancient M ueller burial place*



Potash Deficiency of Reforested 
Pine and Spruce Stands 
In Northern New York1

(J3u Si'enJ O. ̂ Jdeibercf an J3 >  ona Id P . White
College of Forestry, State University of New York, Syracuse, New York

SERIOUS nutrient deficiencies that 
may be encountered under certain 

ecological conditions in connection 
with the re-establishment of forests on 
old fields in New York were investi
gated. It was demonstrated that these 
deficiencies could be corrected, at least 
in part, by applications of forest debris, 
forest humus, and potash fertilizers. 
In addition some light was thrown 
upon certain aspects of the nutrition 
of some tree species commonly used for 
reforestation.

Experimental Site

On a 120-acre, almost flat sand plain 
on Pack Forest, Warren County, N. Y., 
formed during the glacial period as a 
sand terrace in a glacial lake (6 ), forest 
plantations of various species were 
established in 1928 and succeeding 
years. The area was probably cleared 
between 1800 and 1850 when forest 
lands near the Husdon River were 
lumbered heavily and most level plow- 
able land was farmed. No remnants of 
the original vegetation exist today, but 
on similar habitats mixtures of Pinus 
strobus and Tsuga canadensis with some 
Picea rubens are found as dominant 
vegetation, with a ground cover in
cluding Cornus canadensis, Gaultheria 
procumbens, Linnaea borealis, Maian- 
themum canadense, Oxalis Acetosella,

Reprinted from Soil Science Society of America 
Proceedings (1950), Vol. 15, 1951.

1 Contribution from the Department of Silvicul
ture, College of Forestry, State University of New 
York, Syracuse, N. Y.

Trientalis americana, Trillium undula- 
tum, Vaccinium canadense, and V. 
pennsylvanicum.

At the time of planting the area was 
almost abandoned for agricultural pur
poses. On the south and west edge 
of the terrace water and wind erosion 
had started at several places. One 
erosion gully was about 400 feet long 
with a depth of up to 30 feet; the great
est width was 100 feet.

A complete vegetational analysis was 
not made in 1928 when the planting 
of introduced forest trees began. The 
vegetation was sparse, however, indi
cating a decidedly infertile habitat, and 
much bare ground was visible. Gen
erally throughout the area the follow
ing species occurred: Polytrichum com
mune, Andropogon furcatus, Spirea 
latifolia, Cladonia sp., Ambrosia arte- 
misiifolia, Fragaria sp., with a few 
scattered Juniperus communis, Betula 
papyrifera, and Prunus pennsylvanica.

The soil profile indicates numerous 
cultivations of the area. A sharp line 
of demarkation .shows between a 5- 
to 8-inch deep blackish brown horizon 
(the old plow zone) and a 10- to 14- 
inch deep strong brown horizon which 
very gradually blends into the light 
yellowish brown substratum. Coarse 
sand with occasional rounded gravel 
up to 1 inch in diameter constitutes the 
texture throughout the profile. The 
organic matter in the “plowed” horizon 
varies between 4 and 5%. The acidity 
of this horizon ranges between pH

17



18 B e t t e r  C r o p s  W it h  P l a n t  F ood

5.0-5.5. Mechanical analysis of the 
P-horizon shows a sand content of 
89%, a silt content of 6.4%, and a 
coarse and fine clay content of 0.8 and 
3.8% , respectively.

The earliest plantings included pure 
Pinus resinosa established in half-acre 
plots of varying spacing from 3 feet 
by 3 feet to 10 feet by 10 feet. Later 
plantings consisted of Pinus strobus, 
Pinus ban\siana, Pinus sylvestris of 
various provenances, Picea glauca, Picea 
abies, and smaller samples of Larix 
\aempferi mostly in mixtures with 
other species. In addition two com
partments of 10 and 15 acres, respec
tively, were planted to Pinus resinosa 
with some admixtures of Pinus sylves
tris and Pinus banhjiana. The same 
species were used in planting up the 
edges of the slopes leading to the plain.

Deficiency Symptoms

When the early plantings were only 
5 or 6 years old retardation of growth 
was observed. No diseases connected 
with this stagnation could be dis
covered at the time, nor have any 
been detected during the past 18 years 
during which time the problem has 
been considered. The symptoms ap
pear as follows:

1. General chlorosis followed by 
browning and finally dying of 
needles and in extreme cases death 
of the tree.

2. Decreased height and diameter 
growth.

3. Decrease in the number of years 
that the needles persist on the tree.

4. Shortening of the needles.

The species reacted, as could be ex
pected, with individual variations due 
to their species characteristics. Pinus 
resinosa, a species of only slight de
viation capacity,2 exhibited general 
stagnation with little difference in de
ficiency symptoms from tree to tree.

•The capacity of a species to vary in form and 
growth habits as well as the ability to differentiate 
into crown classes.

Only a single tree of this species has 
been observed dying. Pinus strobus 
showed considerable variation from in
dividual to individual. Dying or dead 
trees occurred adjacent to trees that still 
exhibited considerable height growth. 
A general “tufted” appearance due to 
the short tufts of the current year’s 
needles was quite characteristic. Picea 
glauca showed even more pronounced 
symptoms than Pinus strobus. Many 
trees died, and large cone crops were 
produced on trees that were only a 
few feet in height. Picea abies also 
exhibited pronounced deficiency symp
toms.

Only Pinus mugo did not appear to 
show any visible signs of starvation. 
Pinus sylvestris and Pinus ban\siana 
indicated only slight chlorosis just be
fore the plantations closed. The 
larches suffered so much from frost 
and animal injury that it was difficult 
to evaluate to what extent they too 
exhibited symptoms similar to the pines 
and the spruces.

Slash Applications

In an effort to alleviate this condi
tion, fresh logging slash consisting 
mostly of top loppings from a Pinus 
strobus cutting area was scattered be
tween the trees on a section of the 
stagnating Pinus resinosa plantation. 
The slash almost covered the ground 
although bare ground was visible on 
about 10% of the area. The first slash 
application in plantations was made in 
May 1934.

The reaction to slash was immediate 
and rather vigorous. The color of the 
needles improved markedly even 
during the first summer, and the 
annual height growth increased the fol
lowing year and appeared to increase 
in proportion to the vigor and the 
enlargement of leaf surface.

Several slash plots using both conif
erous and hardwood slash were estab
lished in other plantations including 
Pinus strobus, Picea glauca, and Picea 
abies with the same result as with Pinus 
resinosa, namely, immediate and vig-
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F ig . 1 .  Response o f red  pine to fertilization  with K C1: left—  
co n tro l, rig h t 2 0 0  lbs. o f KC1 p er a c re  applied 7  years previously. 

B oth  trees sam e height a t tim e o f ap p lication .

Humus Applications

orus recovery. No dif
ference could be noticed 
between the effect of 
hardwood slash from a 
cutting in an Acer sac- 
charum stand and slash 
from a Pinus resinosa- 
Pinus strobus lo g g in g  
area (4 ).

It was first thought 
that the beneficial influ
ence of slash was pri
marily due to the mulch
ing  e ffe c t  upon the 
sandy soil. Therefore a 
controlled ex p erim en t 
was conducted on /̂\q- 
acre sam ple p lots of 
stagnating Pinus resin- 
osa. O ne p lot was 
mulched with ordinary 
3-in thick in su la tin g  
glass wood, another was 
covered  w ith  slash, 
while a third was left 
untreated. Moisture and 
temperature m easu re
ments of the soil were 
made on the three plots 
during one growing sea
son. These in d ica ted  
that the glass wool pre
served m o istu re  and 
leveled temperatures in 
a similar or a slightly 
g rea te r  degree than 
slash. However, glass wool, in contrast 
to slash, did not have any measurable 
effect upon the growth of the stagnating 
red pines. This experiment indicated 
that the mulching effect of the slash was 
of no consequence for the growth of the 
pines but rather that slash added to the 
soil some beneficial substance that was 
readily soluble and quickly assimi
lated by the tree roots. After 5-10 
years the beneficial effect of the slash 
application was no longer as pro
nounced as at first, and so far it is 
hard to estimate how long the effect 
will last.

Other plots were established consist
ing of humus applications to the soil 
before planting. Organic matter, com
posed primarily of the humus layer 
from a thick greasy mor collected 
under an old Pinus strobus-Tsuga 
canadensis stand, was evenly scattered 
to a depth of about 2 inches on a 
plot on the sand plain and then well 
spaded in with the old plowed layer. 
An adjacent area was also spaded but 
no humus was added. On these areas 
Pinus resinosa, Pinus strobus, Picea 
glauca, and Picea rubens were planted 
2 feet by 2 feet in pure blocks in the 
spring of 1935.
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After a few years of adjustment to 
the site all the species planted on 
the humus area showed normal color,, 
needle length, and growth while the 
species planted without humus gradu
ally entered into a stagnating condition. 
On the Pinus strobus, and more par
ticularly on the Picea glauca and P. 
nibens plots many trees were actually 
dying. It is striking to note that the 
herder trees in the plots that were not 
treated with humus are growing better 
than those in the interior. In the 
humus plots the inside trees whose 
roots have access to humus on all sides 
are growing far better, in spite of the 
very close spacing, than the outside 
trees in the same plot which have 
access to soil mixed with humus on 
only one side. Viewed in cross-section 
the crowns of the treated plot present 
a convex appearance whereas the un
treated plots show a concave ap
pearance.

It is also interesting to note Maian- 
themum canadense, Coptis trifolia, Lin- 
naea borealis, Trientalis americana, and 
Mitchclla repens, all species completely 
foreign to the present plant commu
nities on the desert-like sand plain but 
now introduced with the humus and 
flourishing in the shade of the young 
but dense Pinus resinosa.

Including the 1949 growing season, 
the mean height of Pinus resinosa in 
the humus plot (excluding the border 
rows) was 14.7 feet as contrasted to 
7.2 feet for those in the untreated plot. 
Corresponding heights for Pinus stro
bus were 9.9 feet and 5.2 feet, for Picea 
glauca 6.6 feet and 4.4 feet, and for 
Picea rubens 6.1 feet and 1.8 feet.

Chemical Fertilizer Applications

The response to humus, as well as 
the previously established value of 
natural organic materials such as hard
wood and coniferous slash, suggested 
that some nutrient substance or sub
stances were being supplied in these 
organic applications. Moreover, what
ever this essential substance was, it 
was evidently lacking in the soil to a

serious degree. In this connection it 
should be mentioned that the Pinus 
resinosa planted along the slopes and 
edges of the plain are normal and vig
orous, showing none of the symptoms 
of stagnation. This coupled with the 
fact that the “border effect” is quite 
pronounced on the entire plain, points 
strongly to a severe depletion in soil 
nutrients as a result of agricultural use. 
The results of these experiments sug
gested chemical fertilizer trials. First 
a plot of stagnating Pinus resinosa was 
treated with a complete 5-10-5 fertilizer 
at a rate of 500 lbs. per acre. This re
sulted in a strong growth response.

Next six Ko-acre plots were estab
lished in stagnating red pine planta
tions using the following treatments 
(rates based on 1-acre applications): 
100 lbs. ammonium sulfate, 500 lbs. 
calcium oxide, 200 lbs. potassium 
chloride, 200 lbs. tricalcium phos
phate, 300 lbs. sodium nitrate, and 
untreated. All fertilizers used were 
chemically pure in order to minimize 
any effect of trace elements and were 
applied in the form of dry powder or 
granules. Care was taken to broadcast 
the fertilizer evenly over the plots. 
This treatment was made in May 1943 
before any height growth had taken 
place and presumably while abundant 
root growth was going on.

A height growth response was ob
served on only the sodium nitrate and 
the potassium chloride plots. How
ever, the reaction was far greater to 
potassium chloride than to sodium 
nitrate. On the potassium plot, the 
new foliage acquired a healthy green 
color, the needles were longer, and 
the height growth increased vigorously 
(Fig. 1). Height growth also in
creased considerably on the sodium 
nitrate plot, but the new needles were 
not noticeably longer and the color did 
not improve appreciably. A typical 
nitrogen response, namely production 
of luxuriant green leaves, was not 
obtained. The other plot fertilized 
with nitrogen, the ammonium sulfate 
plot, showed no response whatsoever. 
This suggested that the increased
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growth on the sodium 
nitrate plot might be a 
reaction to the sodium 
ion rather than to nitro
gen. With certain agri
cultural plants it has 
been observed th a t 
sodium may replace po
tassium to a limited ex
tent (5 ).

In any case, the potas
sium reaction was strong 
and clear cut in every re
spect. The mean annual 
height growth from the 
year of application to 
and including 1949 in
creased 104% on the po
tassium plot (Fig. 2) 
while the response to so
dium nitrate was 41%.
None of the other plots 
showed a significant in
crease in height growth 
over the control plots 
(Fig. 3 ).

® V e r y  i n t e r e s t i n g  F ig . 2 .  In creased  height grow th o f red  p ine as a resu lt o f applica* 
o b s e r v a t i o n  o n  t h e  D o ta s -  tlon  o f 2 0 0  lbs. o f KC1 p er a cre . F in g er points to  height o f tree  
, 1 1 1  a * tim e o f ap plication .

sium plot should be men
tioned. During the winter 1944-45 did not find in the trees outside the
snow with a crust on top permitted potassium plot.
snowshoe hares (Leptis americanus The entire fertilization experiment 
americanus) to reach high enough to was repeated in May 1946, except that
eat buds, needles, and bark on two or *he amount of ammonium sulfate was
three of the lowest live sidebranches. increased from a rate of 100 lbs. per
It was striking that the hares fed on acLrc “  200 lbs' That, ° £ tn“ 'c,“ m
buds and bark on the potassium plot P ^ p h a t e  was increased from 200 lbs.

,   ̂ ’ i j . i per acre to 300 lbs. and a plot within preference to the surrounding plots. r  . ,, ,, r. r  „ , . , . j , potassium sulfate at 200 lbs. per acreA tally of damaged trees showed that r  . .  , T j i v  i .\  . 6 , . was added. In addition, one plot was
88% of the trees on the potassium plot thinned b 30o/ of the number of
had been nibbled one or more times stems> and tbe cut trees were removed
whereas only 3% of the trees on the and distributed evenly between the
control plot had been damaged at all. rows of an adjacent plot. A third plot
When fecal pellets were collected by was subdivided; one-half was treated
random sampling, it was found that with fresh logging slash from a healthy
there were 12 times more pellets on the p inus resinosa stand and the other half
potassium plot than on the control (292 with logging slash from a healthy
versus 26 pounds, dry wt., per acre). Pinus strobus stand.

The hares undoubtedly were finding The results of this new series of
something in the buds and bark of fertilizer plots as revealed during the
the potassium fertilized trees that they past four growing seasons check exactly
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F ig . 3 .  M ean annual height grow th response o f red  pine to  various treatm en ts. Open b ars, con tro l.

Solid b a rs , treatm en ts.

with those obtained from the 1943 ex
periment (Fig. 3 ). The increased 
amounts of ammonium and phosphate 
gave no reaction, sodium nitrate 
showed some increase in height growth, 
and both potassium plots, the chloride 
and the sulfate, produced a strong 
reaction in color, vigor, and height 
growth. Slash from healthy stands 
gave a vigorous reaction whereas slash 
from starving stands gave but slight 
color and growth response. No meas
urable response resulted from thinning.

From these results one may conclude 
that the soil described is deficient in 
potassium for the growth of Pin us 
resinosa and certain other species com
monly used in forest plantations. Fur
thermore it is significant that severe 
stagnation of Pinus resinosa may be re
lieved quickly by applications of small 
amounts of potassium in easily soluble 
form.

Several additional plots have been 
established during 1948 and 1949. 
These include application at the rates 
of 50, 100, 200, and 300 lbs. of muriate 
of potash per acre in order to determine 
the most economical application.

Stagnating Picea abies and P. glauca

were fertilized in May 1949 at the rate 
of 200 lbs. of muriate of potash per 
acre. Strong color reaction was ob
served during the first growing season 
following application, and it was ob
served in May 1950, one year after appli
cation, that elongation and develop
ment of the buds were more than 
one week advanced on the fertilized plot 
as compared to the control.

It is too early to make growth trend 
measurements of these plots, but chem
ical analyses have been made as will be 
discussed below.

Chemical Analysis of Needle 
Tissue and Soil

For chemical analysis of needle tis
sue, samples were collected during the 
second and third weeks in September 
1949. Needles were obtained from
the third whorl from the top on the 
north side of the tree. .Needles were 
taken from at least three typical trees 
in each plot and separated by needle 
age. Pine needles were stripped from 
the stem in the field, whereas the 
spruce needles were collected with 
stems and stripped after drying.

(Turn to page 46)



Flue-cured Tobacco Fertilizers 
Df the Future1

• J S f 3 . W . P a r L r

Bureau of Plant Industry, Soils, and Agricultural Engineering, Agricultural Research 
Administration, U. S. Department of Agriculture, Beltsville, Maryland

MAJOR changes in fertilizers for 
flue-cured tobacco can be ex

pected in the near future. These fer
tilizers will be better than the present 
standard grades, and the farmer’s 
tobacco fertilizer bill will be substan
tially lower.

The prospective changes in fertilizers 
will be based on results of three differ
ent but related lines of research, 
namely:

1. Studies on the plant-nutrienL re
quirements of flue-cured tobacco in 
relation to yield and quality,

2. Studies of the fertility of soils 
used to produce tobacco, and

3. Investigations on the composition, 
quality, and technology of tobacco 
fertilizers.

Each of the three lines of investiga
tions will be considered briefly before 
discussing tobacco fertilizers of the 
future.

Plant-Nutrient Requirements

The Virginia Agricultural Experi
ment Station (4 ) conducted a very 
thorough study of the absorption of 
plant nutrients by tobacco in 1939 and 
1940. The crops were grown on Gran
ville sandy loam at Chatham, Virginia. 
They received a 3-10-6 fertilizer at the 
rate of 900 pounds per acre. The aver
age yield of 36 plots was 1,090 pounds 
of leaf and 404 pounds of stalk per 
acre. The yield and composition of

1 Reprinted from COMMERCIAL FER TILIZ ER , 
March 1952.

the crops were determined at four 
stages of growth, 21, 35, 49, and 63 
days after transplanting.

The Virginia investigators found that 
the 1,494 pounds of leaf and stalk con
tained 30 pounds of nitrogen, 9 pounds 
of phosphorus (P 20 6), 54 pounds of 
potassium (K 20 ) ,  43 pounds of cal
cium (CaO ), 11 pounds of magnesium 
(M gO ), and 22 pounds of Sulfur 
( S 0 3). The phosphorus content is 
low in comparison to constituents other 
than magnesium. Potassium is higher 
than any other nutrient. A high 
potassium content is essential for high- 
quality leaf. Calcium, magnesium, 
and sulfur are often called secondary 
elements but from the standpoint of 
plant composition and essentiality for 
growth, they are just as important as 
nutrients as nitrogen, phosphorus, and 
potassium. Definite provision must be 
made for their addition in the fertilizer 
or otherwise in the soil-improvement 
program.

The study of the time of nutrient 
absorption by the crop showed that the 
plants absorbed only 6 per cent of their 
nitrogen in the first 3 weeks and 8 per 
cent in the last 2 weeks. Eighty-four 
per cent of the nitrogen was absorbed in 
4 weeks—21 to 49 days after trans
planting. The other plant nutrients 
were absorbed somewhat more slowly 
at first, and absorption continued later 
in the growing period than in the case 
of nitrogen. Since the absorption pat
tern was similar for phosphorus, potas
sium, calcium, magnesium, and sul

23
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fur, the percentage data have been 
averaged. Only 3 per cent of these 
nutrient elements was absorbed in the 
first 3 weeks, 69 per cent in the next 
4 weeks, and 27 per cent in the last 2 
weeks of growth.
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F ig . 1 .  R a te  o f  ab so rp tion  o f  n itrogen  and pot* 
ash by flue-cured  to b a cco .

Figure 1 shows the daily absorption 
of nitrogen and of potassium during 
the 63-day growth period. Note the 
very high rate of nitrogen absorption 
in the 30 to 55-day period. Potassium 
absorption was highest during the 33 
to 60-day period and was still at the 
rate of 1.0 pound per day on the 60th 
day. The ideal fertilizer would be one 
that would supplement the soil in 
supplying the nutrients in the quantity 
and at the time needed by the crop.

It is apparent from the Virginia data

that large quantities of available nitro
gen and other nutrients are utilized dur
ing the 3 to 7-week period. An abund
ance of minerals, especially potassium, 
is essential throughout the entire grow
ing period, but leaf quality will be 
improved by the development of a 
slight deficiency of nitrogen during 
the last weeks of growth. While nu
trient uptake is low the first 3 weeks, 
a good supply of all nutrients in the 
limited root zone is essential for the 
rapid development of the young plant.

A comparison between the quantity 
of nutrients in a tobacco crop and that 
supplied in current fertilizer practice 
indicates that the fertilizer program 
may not be well balanced. Table I 
shows the estimated quantity of each 
nutrient required for production of a 
1,500-pound crop of good-quality leaf. 
The nutrient content of roots and stalks 
and of the leaf is shown separately. 
The former are left in the field, and 
a portion of nutrients may be used by 
subsequent crops. The table also shows 
the quantity of the same nutrients ap
plied in 1,200 pounds of an average 
3-9-6 fertilizer. The last column shows 
the difference between the nutrient con
tent of the leaf and the quantity ap
plied. There is a reasonably good 
balance between additions and removal 
of nitrogen, potassium, and magnesium. 
On the other hand, phosphorus addi
tions are 15 times the quantity re
moved, calcium and sulfur additions 
are 4 and 10 times the quantity re

T a b l e  I . — N u t r i e n t  C o n t e n t  o f  F l u e - C u r e d  T o b a c c o ,  A d d it io n s  i n  F e r t i l i z e r  
a n d  N e t  R e m o v a l— 1,500 l b s .  L e a f  p e r  A c r e .

Nutrient element
Entire
crop
Lb.

Stalks 
and roots 

Lb.

Removed 
in leaf 

Lb.

Added in 
1200 lb. 

3-9-6 Lb.

Net 
Addition 1 

Lb.

Nitrogen (N )................................. 51 18 33 36 4* 3
Phosphorus (P2O6) ........................ 12 5 7 108 +101
Potassium (KjO)........................... 103 53 50 72 +  22
Calcium (CaO).............................. 69 22 47 204 +157
Magnesium (MgO)....................... 26 10 16 24 +  8
Sulfur (S03) .................................... 36 15 21 210 +189

1 Column 5 minus column 4.



D ecem ber  1952 25

moved by the leaf crop. If the com
parison is made between the nutrient 
content of the entire crop and additions 
in the fertilizer, it still seems probable 
that the latter carries excessive amounts 
of phosphorus, calcium, and sulfur. It 
would appear, therefore, that the possi
bility of reducing the applications of 
phosphorus, calcium, and sulfur should 
be considered. In doing this, however, 
allowances must be made for differ
ences in efficiency of utilization and in 
the quantity that might be supplied by 
the soil.

Soil Fertility

All of the flue-cured tobacco-produc
ing states operate soil-testing labora
tories and have accumulated a great 
deal of information on the fertility of 
soils being used for tobacco production. 
Results on 11,868 samples of tobacco 
soils examined by the North Carolina 
Soil Testing Laboratory in 1949-50 (6 ) 
are summarized in Table II. This 
study certainly gives the best informa
tion available on the fertility of tobacco 
soils in North Carolina.

The organic content of 81 per cent 
of the tobacco soils is very low or low. 
Only 7 per cent are rated high or very 
high. Most of these soils, therefore, 
will not provide much nitrogen for the 
crop. Its requirements must be met 
with fertilizer. This is fortunate in

some respects for it makes possible the 
production of tobacco of low nitrogen 
content, one of the essentials of quality 
in flue-cured tobacco. Extensive experi
ments have shown that on soils low in 
organic matter, 36 to 40 pounds of 
nitrogen in the fertilizer will give a 
good yield of high-quality leaf. More 
nitrogen will increase yield but may 
reduce quality and value per acre.

The level of available phosphorus 
in soils planted to tobacco is usually 
very high. Eighty-two per cent of all 
soil samples fall in the very high or 
high group with respect to available 
phosphorus. Only 11 per cent were 
classed as low or very low. The high 
available phosphorus level is the direct 
result of long-continued fertilization 
with relatively high phosphorus ferti
lizers. The 101 pounds of phosphorus 
(P 20 6) not removed in the crop (Table 
I)  remain in the soil. They are not 
lost by leaching. When excess phos
phorus applications are repeated fre
quently the amount accumulated be
comes quite large. Many investigations, 
including recent studies with radio
active phosphorus, clearly demonstrate 
that a portion of the residual phos
phorus is available to later crops. As 
the amount of residual phosphorus ac
cumulates, it finally reaches a level 
where crops no longer respond to heavy 
phosphorus fertilization. That is the

T a b l e  I I .— F e r t i l i t y  o f  N o r t h  C a r o l i n a  T o b a c c o  S o i l s .

Component
Per cent of 11,868 samples testing—

High Very
high

Very low Low Medium

Organic Matter..................... 51 30 12 4 3
Phosphorus............................ 3 8 7 18 64
Potassium.............................. 5 46 32 9 8
Calcium................................ 7 21 70 2 0

Per c<;nt in pH range

5.0  or less 5 .1 -5 .5 5 .6 -6 .0 6 .1 -6 .5 6.6  or above

7 46 38 8 1
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situation on older tobacco soils, espe
cially in the Coastal Plain. It is esti
mated (3 ) that a 50-per cent reduction 
in the phosphorus fertilization of to
bacco would only reduce production in 
North Carolina by 0.7 per cent. Most 
of that reduction would be on the small 
acreage where the soils tested are very 
low, low, or medium in available phos
phorus. The same estimates indicate 
that complete elimination of phos
phorus would reduce yields 17 per cent. 
It is clearly evident, therefore, that 
the rate of phosphorus fertilization 
might be reduced. On the other hand, 
applications are needed for early vigo
rous growth of the transplant before 
it develops a vigorous root system and 
to maintain high yields. The rate of 
application should exceed the rate of 
crop removal so that soil improvement 
may continue.

Seventy-eight per cent of the. North 
Carolina tobacco-soil samples were low 
or medium in available potassium. 
Only 17 per cent Were high or very 
high. It is evident, therefore, that 
despite rather heavy and frequent fer
tilization, potassium, unlike phos
phorus, does not accumulate in those 
soils. This is due to the large quantity 
of potassium removed by the crop and 
some loss by leaching. Liberal potas
sium fertilization, therefore, must be 
continued. Experimental results from 
several states indicate that for good 
yields of high-quality leaf, the fertilizer 
should supply 70 to 100 pounds of 
potassium (K 20 )  per acre.

The calcium status of these soils is 
relatively good—70 per cent are me
dium in calcium and only 7 per cent are 
very low. Likewise, the pH status is 
generally satisfactory— 84 per cent of 
all soil samples were between pH 5.0 
and 6.0. A higher pH is undesirable 
as it tends to increase tobacco diseases. 
Only 12 per cent of the soils need 
liming, and a rate of 1,000 to 2,000 
pounds of limestone per acre is suffi
cient.

The North Carolina soil data, as 
well as the data on plant requirements

for nutrients, indicate that the quantity 
of phosphorus, calcium, and sulfur in 
tobacco fertilizers might be reduced. 
Less extensive soil test data from other 
states tend to confirm this conclusion.

Fertilizer Composition and Quality

The standard tobacco fertilizer is 
3-9-6 and contains 2 per cent mag
nesium (M gO ), not more than 3 per 
cent chlorine (C l), and with about one- 
third of the nitrogen derived from 
natural organic materials. The phos
phorus is from superphosphate, potas
sium from potassium chloride and 
potassium sulfate, and nitrogen is from 
ammonium sulfate and ammonia solu
tions in addition to -the natural or- 
ganics. The 3-9-6 tobacco fertilizer, 
containing less than 20 units of plant- 
food, is the lowest-grade fertilizer that 
is now sold in large tonnage. Ap
proximately 850,000 tons were sold in 
1950-51, chiefly in four states—Virginia, 
North Carolina, South Carolina, and 
Georgia.

There has been a long-standing de
mand that a portion of the nitrogen in 
tobacco fertilizers be in natural organic 
forms. As a measure of the nitrogen 
in these forms, it is customary to 
guarantee the water-insoluble nitrogen 
content of tobacco fertilizers. Natural 
organic materials vary widely in com
position and nitrogen availability. It 
seemed advisable, therefore, to study 
the quality of water-insoluble nitrogen 
in a large number of representative 
samples of tobacco fertilizers. Such a 
study was made on 168 official samples 
furnished by cooperating state fertilizer- 
control officials (2 ).

The results are shown in Figure 2. 
As an average of all samples, the 
potential fertilizer efficiency of the 
water-insoluble nitrogen was only one- 
half the efficiency of the water-soluble 
nitrogen of ammonium sulfate. The 
quality of the insoluble nitrogen varied 
from good in fertilizers from Georgia 
to very poor in the Virginia samples. 
The indications are that the decline in 

( Turn to page 40)
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^ Jh e (E d ito rs

rF l| p  V p n J n  F n r I  Again, American agriculture is ending a year with
a  J j I I U  an aimost record production. The worries of floods,

droughts, and other jeopardies are over, and we find the Bureau of Agricultural 
Economics of the U. S. Department of Agriculture estimating the second largest 
crop on record—only 2% %  below the 1948 peak. With livestock output above 
any past year, total farm production is setting a new high.

As in any over-all picture, there must be spots of dissatisfaction. There are 
those whose production was drastically cut through no fault of their own. Prices 
received by farmers are on a downward trend, but still average only 1% below 
parity. On the other hand, prices paid by farmers for commodities have shown 
small declines in each of the last three months.

Coming back to the over-all picture, the Nation as a whole cannot but feel a 
keen satisfaction and faith in American agriculture. Increasing population and 
a limitation to arable land present problems to be met in the future. To meet 
these will be new fields of research on production and utilization of farm prod
ucts. Coupled with the “know-how” and resourcefulness of its farmers, this tech
nology gives cause for a continuance of the Nation’s trust in its agriculture to 
meet its emergencies.

Trees are plants, and like all plants, need adequate supplies 
of carbon dioxide, water, and minerals for healthy growth. 
Symptoms of mineral deficiencies have been identified on
many of the cultivated tree crops, such as apples, peaches,

cherries, and prunes. This month we are pleased to present in our cover illustra
tion a potash deficiency symptom on white spruce. The picture was provided 
by Professors Heiberg and White of the College of Forestry, State University of
New York, Syracuse, whose article discussing this deficiency is also to be found
in this issue.

According to the authors, the white spruce branches illustrated were collected 
in May 1952 and comprise the last four years’ growth on a lateral branch. These 
branches came from typical trees in a 25-year-old plantation. Before treatment, 
the entire stand showed the stunted growth and poor color illustrated by the 
branch on the right from the untreated part of the plantation. The branch on 
the left shows the improvement in growth and color achieved on a part of the 
plantation in three growing seasons following the initial spring fertilization of 
200 lbs. per acre of muriate of potash (0-0-60) supplemented by an additional 
100 lbs. per acre one growing season before the photographs were taken by 
Professor Heiberg.

In his book, Forest Soils and Forest Growth, Dr. S. A. Wilde of the University 
of Wisconsin has this to say about the role of potash: “Potassium speeds up the

Dur Cover 
Picture

3 1
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assimilation of carbon dioxide and is important in the formation and utilization 
of sugar and starch in plants, synthesis of proteins, and cell division. Under 
conditions of reduced sunlight, an ample supply of potassium partly makes up 
for this deficiency. Potassium is largely concentrated in the active regions of 
plants, viz., young leaves and needles, buds, and root tips.

“Deficiency of potash leads to the development of weak seedlings with a stunted 
root system and with soft and sappy leaves. In time, the leaves may become dull 
and scorched; they age prematurely, become bronzed, and die at the tips or along 
the edges.

“The addition of potassium fertilizers increases the assimilation of carbon 
dioxide, facilitates the intake of water, and increases the utilization of nitrogen. 
This, in turn, increases the rate of growth and vigor of trees. Of particular im
portance is the influence of potash in counteracting the harmful effect of excessive 
nitrogen. Potash fertilizers in proper amounts seem to. be especially effective 
in reducing root rot of older seedlings. Because resistance of seedlings to frost 
is direcdy related to the content of sugar, potash plays an outstanding part in 
the production of hardy nursery stock.”

Dr. Wilde also says: “The application of fertilizers in forestry aims to accom
plish a dual purpose: first, to maintain an adequate level of fertility in permanently 
cropped soils of forest nurseries; second, to correct nutrient deficiencies in soils 
supporting plantations or natural stands. During the past decade, foresters have 
made remarkable progress in the use of fertilizers in forest nurseries; in this phase 
of fertilizer practice silviculture has attained as high a level of efficiency as found 
today in agronomy. At the same time, the use of fertilizers outside of nursery 
beds is still in need of additional research.”

With an annual gross value of all timber products estimated at 20 billion dollars 
per year, the need for such research assumes considerable importance.
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Season Average Prices Received by Farmers for Specified Commodities

. Cotton Tobacco Potatoes Potatoes Corn Wheat Hay 1 Cottons e«
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

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

July  1 9 1 4 ... 12 .4 10 .0 69 .7 8 7 .8 6 4 .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.................... 2 0 .2 2 0 .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 9 9 .8 11.22 34 .17
1929.................... 16 .8 18 .3 131.6 117.1 7 9 .9 103.6 10.90 3 0 .92
1930.................... 9 .5 12 .8 91 .2 108.1 5 9 .8 67 .1 11.06 22 .04
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
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 8 2 .4 69 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934.................... 12 .4 21 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 13 .20 33 .00
1935.................... 11.1 18 .4 59 .3 7 0 .3 6 5 .5 83 .2 7 .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 2 0 .4 5 2 .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 5 6 .2 6 .7 8 21.79
1939.................... 9 .1 15 .4 6 9 .7 7 3 .4 5 6 .8 69.1 7 .9 4 21 .17
1940.................... 9 .9 16 .0 54 .1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 21 .73
1941.................... 17 .0 2 6 .4 8 0 .8 92 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 9 1 .7 110.0 10.80 45 .61
1943.................... 19 .9 4 0 .5 131.0 2 06 .0 112.0 136.0  . 14.80 52 .10
1944.................... 2 0 .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 .0 0
1947.................... 3 1 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17.60 85 .90
1948.................... 3 0 .4 4 8 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 2 8 .6 4 5 .9 128.0 214 .0 124.0 188.0 16 .50 43 .40
195 0 .................
1951

40 .1 5 1 .6 91 .6 173.0 153.0 200 .0 16.70 86.50

November. . . 41 .00 50 .0 174.0 280 .0 162.0 219 .0 18.35 72 .7 0
Decem ber.. .■ 

1952
. 40 .34 5 1 .0 192.0 305 .0 169.0 222 .0 19.65 7 1 .50

Ja n u a ry .. . . 38 .70 4 6 .2 207 .0 3 47 .0 168.0 220 .0 20 .75 7 0 .1 0
February. . . . 37 .25 3 3 .8 205 .0 357 .0 166.0 218 .0 20 .65 6 7 .10
M arch........... 36 .72 2 3 .5 216 .0 383 .0 165.0 220 .0 20 .35 61.50
April. . . . . . . 3 7 .30 15.0 231 .0 416 .0 168.0 218 .0 20 .05 60.80
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
Septem ber.. . 39 .17 5 1 .0 222 .0 335 .0 171.0 209 .0 20 .25 69 .60
October......... 37 .03 5 0 .9 211 .0 294 .0 153.0 207 .0 20 .85 70 .70

Truck
Crops

Index Numbers (Aug. 1909—July 1914 =  100)
1926...................... 101 179 189 134 116 138 112 98 139
1927...................... 163 207 146 124 132 135 87 154 127
1928...................... 145 200 76 134 131 113 95 152 154
1929...................... 135 183 189 133 124 117 92 137 137
1930...................... 77 128 131 123 93 76 93 98 129
1931...................... 46 82 66 83 50 44 73 40 115
1932...................... 52 105 55 62 50 43 52 46 102
1933...................... 82 130 118 79 81 84 68 57 91
1934...................... 100 213 64 91 127 96 111 146 95
1935...................... 90 184 85 80 102 94 63 135 119
1 9 3 6 ........... 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...................... 323 516 131 197 238 226 141 384 185
1951 

N ovem ber.. . 331 500 250 319 252 248 155 322 249
Decem ber.. . . 325 510 277 347 263 251 166 317 331

1952 
Janu ary .......... 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.. . 316 510 319 382 266 236 171 309 182
October........... 299 509 303 335 238 234 176 314 189
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Wholesale Prices of Ammoniates
Fish scrap, 

dried
Tankage

11%.ammonia,
High grade 

ground 
blood,

1 9 1 0 - 1 4 ..............
1 9 2  6 ......................
1 9 2  7 ......................
1 9 2  8 ......................
1 9 2  9 ......................
1 9 3  0 ......................
1 9 3  1 ......................
1 9 3  2 ......................
1 9 3  3 ......................
1 9 3  4 ......................
1 9 3  5 ......................
1 9 3  6......................
1 9 3  7 ................
1 9 3  8 ......................
1 9 3  9 ......................
1 9 4  0 ......................
1 9 4  1 ......................
1 9 4  2 ......................
1 9 4  3 ......................
1 9 4  4 ......................
1 9 4  5 ......................
1 9 4  6..............
1 9 4  7 ..................
1 9 4  8 ......................
1 9 4  9 ......................
1 9 5  0 ......................
1 9 5 1  

November. 
D ecem ber..

1 9 5 2  
Jan u ary . . .  
February . .
M arch.........
A pril...........
M a y ............
Ju n e ............
Ju ly .............
August 
Septem ber. 
O ctober.. . ,

192 6 ...........................
192 7 ...........................
192 8 ...........................
192 9 ...........................
193 0 ...........................
193 1...........................
193 2 ...........................
193 3 ..........................
193 4 ..........................
193 5 ..........................
193 6.....................
193 7 ..........................
193 8 ..........................
193 9 ..........................
194 0 ..........................
194 1..........................
194 2 ..........................
194 3 ..........................
194 4 ..........................
194 5 ..........................
194 6..........................
194 7 ..........................
194 8 ..........................
194 9 ................_____
195 0 ..........................
1951 

November 
December .

1952
Jan u ary  ,
February..........
M arch................ .
April....................
M a y ...................
Ju n e ...................
Ju ly .....................
August...............
September 
October .

Nitrate Sulphate Cottonseed
ammonia, 
15% bone

15%  bone 
phosphate,

16-17%
ammonia,

of soda of ammoma meal phosphate. f.o.b. Chi Chicago,
bulk per bulk per S.. E . Mills f.o.b. factory cago, bulk. bulk.
unit N umt N per unit N bulk per unit N per unit N per unit N
$2 .6 8 $2.85 $3 .50 $3 .53 $3.37 $3.52

3 .0 6 2 .41 4 .4 0 4 .9 5 4 .3 6 4 .9 0
3 .0 1 2 .2 6 5 .0 7 5 .8 7 4 .32 5 .7 0
2 .6 7 2 .3 0 7 .0 6 6 .6 3 4 .9 2 6 .0 0
2 .5 7 2 .0 4 5 .6 4 5 .0 0 4.61 5 .72
2 .4 7 1.81 4 .7 8 4 .0 6 3 .7 9 4 .5 8
2 .3 4 1 .46 3 .1 0 3 .0 5 2.11 2 .4 6
1 .87 1.04 2 .1 8 2 .1 8 1.21 1 .36
1 .52 1.12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1 .52 1 .20 4 .4 6 3 .1 5 2 .6 7 3 .27
1 .47 1 .15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1.53 1.23 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1 .63 1.32 4.91 4 .6 6 4 .0 4 4 .8 0
1 .69 1 .38 3 .6 9 3 .7 6 3 .1 5 3 .53
1 .69 1 .35 4 .0 2 4.41 3 .8 7 3 .9 0
1.69 1 .36 4 .6 4 4 .3 6 3 .3 3 3 .3 9
1 .69 1.41 5 .5 0 5 .3 2 3 .7 6 4 .4 3
1 .74 1.41 6.11 5 .77 5 .0 4 6 .7 6
1 .75 1.42 6 .3 0 5 .77 4 .8 6 6 .62
1 .75 1.42 7 .6 8 5 .7 7 4 .8 6 6 .71
1 .75 1.42 7 .81 5 .7 7 4 .8 6 6.71
1 .97 1.44 11.04 7 .3 8 6 .6 0 9 .33
2 .5 0 1 .60 12.72 10.66 12.63 10.46
2 .8 6 2 .0 3 12.94 10.59 10.84 9 .85
3 .1 5 2 .2 9 10.11 13.18 10.73 10.62
3 .0 0 1 .95 11.01 11.70 10.21 9 .3 6

3 .3 4 2 .0 7 13.93 11.28 10.39 10.25
3 .3 4 2 .0 7 14.27 11.28 10.08 10.02

3 .3 4 2 .0 7 14.27 11.28 10.39 12.16
3 .3 4 2 .0 7 14.27 11.28 11.61 11.08
3 .3 4 2 .0 7 14.26 11.28 9.71 9 .04
3 .3 4 2 .0 7 14.26 11.28 8 .8 0 8 .05
3 .3 4 2 .0 7 14.25 11.28 7 .7 6 7 .3 6
3 .3 4 2 .0 7 14.27 11.28 8 .3 8 8 .3 8
3 .3 4 2 .0 7 14-.26 11.28 8 .1 9 7 .5 9
3 .3 4 2 .0 7 14.26 11.28 9 .7 8 7 .8 9
3 .3 4 2 .0 7 13.39 11.25 11.11 10.02
3 .3 4 2 .0 7 13.39 11.24 10.62 9 .41

113
Index Numbers (1910-14 

84 126
=  100) 

140 129 139
112 79 145 166 128 162
100 81 202 188 146 170

96 72 161 142 137 162
92 64 137 141 112 130
88 61 ' 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 120N 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

125 73 398 320 308 291
125 73 408 320 299 285

122 73 408 320 308 345
125 73 408 320 344 315
125 73 407 320 288 257
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 73 383 318 315 267
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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, bulk,
mines, c.i.f. At c.i.f. At c.i.f. A t c.i.f. At

more, bulk, lantic and lantic and lantic and lantic and
l>er unit per ton per ton Gulf ports2 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 .58 .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 .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.................... ,,.4 8 5 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 .7 0 .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 .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 .2 3 .522 .777 25.35 .195
1946.................... .671 2 .4 1 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.................... .763 3 .8 3 5 .4 7 .371 .716 14.33 .195
1951

November. . .820 3 .9 8 5 .4 7 .386 .768 14.72 .193
D ecem ber.. . .820 3 .9 8 5 .4 7 .420 .827 16.00 .210

1952
January .820 3 .9 8 5 .4 7 .420 .827 16.00 .210
February , , . .820 3 .9 8 5 .4 7 .420 .827 16.00 .210
M arch........... .832 3 .9 8 5 .4 7 .420 .827 16.00 .210
April.............. .840 3 .9 8 5 .4 7 .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 .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 .4 7 .391 .768 14.72 .193

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.................... 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
1 9 3 8 ................. 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 

November. . 153 110 112 70 81 61 82
D ecem ber.. 153 110 112 75 87 66 85

1952
January 153 110 112 75 87 66 85
February 153 110 112 75 87 66 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
Septem ber., 160 110 112 70 81 61 82
O ctober.. . . 160 110 112 70 81 61 82
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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 Fertiliser Chemical Organic Super phiO S-

prices* bought* moditiest material^ 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
1 9 3 0 .............. 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 8 6 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

November. 301 274 259 143 98 343 153 73
December.. 305 273 258 144 98 342 153 78

1952 
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
Ju ne........... 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

* U. S. D. A. figures, revised Ja n u a r y  1950. B eg in n in g  Ja n u a r y  1946 farm  prices 
and index num bers of specific farm  products revised from  a
cro p -y e a r  basis .  T ru ck  crops index ad ju sted  to the 1924 level o f the all-com m odity 
index.

t  D ep artm en t o f L ab o r  index converted to 1910-14 base.

1 B e g in n in g  J u l y  1941», b a le d  h a y  p r ic e *  re d u c e d  b y  $4»75 a  to n  to  b e c o m p a ra b le  
t o  lo o s e  h a y  p r ic e *  p r e v io u s ly  q u o te d .

»A1I p o ta s h  s a l t s  n o w  q u o te d  F .O .B . m in e s  o n ly ; m a n u re  s a l t s  s in c e  J u n e  1041, 
o th e r  c a r r i e r s  s in c e  J u 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 t u a l l y  p aid  f o r  p o ta s h  Is lo w e r  th a n  
a n n u a l  a v e r a g e  b e c a u s e  s in c e  1 0 2 6  o v e r  0O% o f  th e  p o ta s h  u sed  in a g r ic u l t u r e  h a *  
b e e n  c o n t r a c t e d  f o r  d u r in g  th e  d is c o u n t p e rio d . T h e  m a x im u m  d is c o u n t is now  
1 6 % . A p p lie d  to  m u r ia te  o f  p o ta s h , a  p r ic e  s l i g h t ly  a b o v e  9.35S  p e r  u n it  KaO th u s  
m o re  n e a r l y  a p p r o x i m a t e s  t h e  a n n u a l  a v e r a g e  th a n  do p r ic e s  b a se d  o n  a r i th m e tic a l  
a v e r a g e s  o f  m o n th ly  q u o ta tio n s .



T his section  con tain s a short review  o f som e o f the m ost p ra ctica l and im p ortan t bulletins, an d  lists 
all recen t p ub lication s o f the U nited States D epartm ent of A gricu ltu re , the S tate  E xp erim en t Station s, 
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Fertilizers
"Rice Fertilization, Results of Tests From 

1946 through 1951,” Agr. Exp. Sta., Univ. of 
Ark.., Fayetteville, Ark.•> Bui- 522, June 1952, 
R. L. Beacher.

"Influence of Fertilizer Rates on Four 
Varieties of Flue?Cured Tobacco," Ga. Coastal 
Plain Exp. Sta., Tifton, Ga., Cir. 22, June 1952, 
J. M. Carr and I. Neas.

"Barnyard Manure,” Ext. Serv., Univ. of 
Minn., St. Paul, Minn., Ext. Fldr. 168, Aug. 
1952, H. E. Jones.

"Influence of Fertilizers on Four Legumes 
when Grown as Green Manures,” Agr. Exp. 
Sta., Univ. of Minn., St. Paul, Minn., Tech. 
Bui. 204, June 1952, D. G. Baker, C. 0 . Rost, 
and H. W. Kramer.

"Cotton Burs and Cotton Bur Ashes as 
Fertilizer for Cotton on a Claypan Soil,” Agr. 
Exp. Sta., Okla. A & M College, Stillwater, 
Okla., Bui. No. B-387, Oct. 1952, H. J. Harper.

"Nitrogen Fertilizers for Rye Cover Crops,” 
Agr. Exp. Sta., Univ. of R. I., Kingston, R. I., 
Bui. 314, June 1952, J. B. Smith, M. Salomon, 
and R. M. Beverage.

"Effect of Nitrogen Fertilizer on Yield and 
Protein Content of Winter Wheat in Utah," 
Agr. Exp. Sta., Utah State College, Logan, 
Utah, Bui. 353, June 1952, H. B. Peterson.

Soils
"Chemical Composition of Arkansas Surface 

Waters 1950,” Univ. of Ark-, Fayetteville, Ark-, 
July 1952, J. W. Geurin. .

"Differential Fixation of Phosphate by Typ
ical Soils of the Hawaiian Great Soil Groups,” 
Agr. Exp. Sta., Univ. o f Hawaii, Honolulu, 
Hawaii, Tech. Bui. No. 16, June 1952, A. C. 
Chu and G. D. Sherman.

"Characteristics of Irrigation Waters in 
Idaho," Agr. Exp. Sta., Univ. of Ida., Moscow, 
Ida., Res. Bui. No. 19, Feb. 1951, M. C. Jensen, 
G. C. Lewis, and G. 0. Baker.

"Soil and Water Conservation and Use," 
Agr. Exp. Sta., Oreg. State College, Corvallis, 
Oreg., Oreg. Agr. 9, March 1952.

"Water Quality as it Influences Irrigation 
Practices and Crop Production . . . El Paso and 
Pecos Areas," Agr. Exp. Sta., Tex. A & M

College, College Station, Tex., Cir. 132, Aug. 
1952, P. D. Christensen and P. J. Lyerly.

"The Why, What, and How of Virginia Soil 
Conservation Districts," Ext. Serv., Va. Poly. 
Inst., Blacksburg, Va., Cir. 561, Sept. 1952.

"Farming in the Central Sandy Area of Wis
consin," Agr. Exp. Sta., Univ. of Wis., Madison, 
Wis., Bui. 497, June 1952, P. E. McNall, H. 0. 
Anderson, A. R. Albert, and R. W. Abbott.

"The Great Flood," USDA, Wash., D. C., 
Agr. Inf. Bui. No. 81, Apr. 1952.

"From the Dust o f the Earthy Soil Con
servation Serv., USDA, Wash., D. C., Agr. Inf. 
Bui. No. 78, Mar. 1952, W. H. Lathrop.

Crops
"Silage, Silage Crops, and Silos,” Agr. Exp. 

Sta., Univ. of Calif., Berkeley, Calif., Cir. 411, 
Apr. 1952, F. L. Smith and L. L. Davis.

"Apricot Culture in California,” Agr. Exp. 
Sta., Univ. of Calif., Berkeley, Calif., Cir. 412, 
C. O. Hesse.

"Care and Management of Lawns," • Ext. 
Serv., Univ. o f Del., Newark, Del., Bui. No. 60, 
Sept. 1952, C. E. Phillips.

"1951 Chrysanthemum Variety Trial," Agr. 
Exp. Sta., Univ. of Hawaii, Honolulu, Hawaii, 
Sta. Prog. Notes No. 79, May 1952, H. Kame- 
moto and H. Nakasone.

"Irrigated Pastures for Idaho Farms," Ext. 
Serv., Univ. of Ida., Moscow, Ida., Bui. No. 
190, Mar. 1952.

"Green Gold in Idaho,” Ext. Serv., Univ. of 
Ida., Moscow, Ida., Cir. No. 125, Sept. 1952.

"Recommendations for Alfalfa Seed Produc
tion in Idaho,” Agr. Exp. Sta., Univ. o f Ida., 
Moscow, Ida., Mimeo. Lflt. No. 31, Aug. 1952.

"Seed and Soil Treatments for Prevention of 
Diseases in Vegetables and Flowers," Agr. Exp. 
Sta., Univ. of Ida., Moscow, Ida., Mimeo. Lflt. 
No. 119, R. C. Watson.

"Handbook ° f Investigations on Agronomy 
South Farm,” Agr. Exp. Sta., Univ. of III., 
Urbana, III., AG1533, June 1952.

"Blackhawk Soybeans for Indiana," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Sta. 
Cir. 385, July 1952, A. H. Probst and G. H. 
Cutler.

"Milk Production from Pasture," Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind., Sta. Cir.

37
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386, July 1952, D. L. Hill and N. S. Lundquist.
"Increasing Farm Production," Ext. Serv., 

Kans. State College, Manhattan, Kans., Lflt. 
18, May 1952.

"Thirty-seventh Biennial Report," Kans. 
State Board o f Agr., Topeka, Kans., Vol. XLll, 
1950.

"Grassland Farming on Cutover Pineland 
of West Louisiana," Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Bui. No. 468, June 
1952, H. E. Harris, A. H. McDaniel, and 
C. B. Roar\.

"Good Poultry Pastures for Maryland," 
Ext. Serv., Univ. o f Md., College Park, Md., 
Bui. 95 (Revised), June 1952, W. H. Rice,
G. F. Combs and S. P. Stabler.

"Studies o f Factors Affecting the Quality 
of Green and Wax Beans," Agr. Exp. Sta., 
Univ. o f Md., College Park, Md., Bui. A68, 
R. B. Guyer and A. Kramer.

"Your Tobacco Experimental Farm," Agr. 
Exp. Sta., Univ. o f Md., College Park, Md., 
Bui. 443.

"Pasture Feeding o f Beef Cattle," Ext. 
Serv., Univ. o f Minn., St. Paul, Minn., Ext. 
Fldr. 169, Aug. 1952, S. B. Cleland and 
W. E. Morris.

"Your Agricultural Extension Service, 1951 
Annual Report," Ext. Serv., Miss. State Col
lege, State College, Miss., Pub. 215 (2M), 
June 1952.

"1951 Yield Trials with Corn Hybrids in 
Missouri," Agr. Exp. Sta., Univ. of Mo., Co
lumbia, Mo., Bui. 570, Mar. 1952, M. S. 
Zuber. .

"Performance of New Strawberry Varieties 
in Missouri," Agr. Exp. Sta., Univ. o f Mo., 
Columbia, Mo., Bui. 576, June 1952, D. D. 
Hamp hill.

"The Chemical Analysis o f Grass, Silage, 
Hay, Straw, Concentrates, and Miscellaneous 
Feed stuffs," Agr. Exp. Sta., Univ. of Mo., Co
lumbia, Mo., Bui. 579, June 1952, L. D. 
Haigh.

"Hybrid Seed Corn Production in Missouri," 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
Bui. 580, June 1952, M. S. Zuber.

"Reduced Ascorbic Acid Content of Pota
toes Grown with and without Straw Mulching 
and Irrigation in Eastern Nebraska," Agr. 
Exp. Sta., Univ. o f Nebr., Lincoln, Nebr., 
Res. Bui. 170, H. O. Werner, R. M. Leverton, 
and M. R. Gram.

"Nebraska Spring Small Grain Variety Tests 
1952," Agr. Exp. Sta., Univ. of Nebr., 
Lincoln, Nebr., Out state Testing Cir. 24, Sept. 
1952, A. F. Dreier and P. L. Ehlers.

"Forage Grasses for Hay and Pasture 1. 
Smooth Brome Varieties," Agr. Exp. Sta., 
Univ. of Nev., Reno, Nev., Cir. 1, Apr. 1952, 
J. H. Robertson.

"Growing Vegetables at Home," Ext. Serv., 
Univ. o f N. H., Durham, N. H., Ext. Bui. 104, 
Apr. 1952, J. R. Hepler.

"Asparagus in New Hampshire—Its Culture 
and Uses," Ext. Serv., Univ. o f N. H.,

Durham, N. H., Ext. Bui. 105, May 1952, 
J. R. Hapler and E. E. Ellis.

Four Native New Mexico Plants of Promise 
as Oilseed Crops," Agr. Exp. Sta., N. Mex. 
A & M College, State College, N. Mex., Press 
Bui. 1064, May 1952, S. Paur.

"One-variety Cotton in Oklahoma," Agr. 
Exp. Sta., Okla. A & M College, Stillwater, 
Okla., Bui. No. B-386, Sept. 1952, J. D. 
Campbell.

"4th Annual Field Day Kiamichi Field Sta
tion at Idabel, Oklahoma," Agr. Exp. Sta., 
Okla. A & M College, Stillwater, Okla., 
Mimeo. Cir. M-237, July 31, 1952.

"Agriculture in Oregon," State Dept, of 
Agr., Salem, Oreg., July 1952.

"Ladino Clover for Western Oregon," Agr. 
Exp. Sta., Oreg. State College, Corvallis, Oreg., 
Sta. Bui. 519, Aug. 1952, H. A. Schoth and
H. H. Rampton.

"Pennvallcy Cabbage a New Yellows Re
sistant Variety," Agr. Exp., Sta., Pa. State 
College, State College, Pa., P. R. No. 84, 
Aug. 1952, M. L. Odland and C. J. Noll.

"Extension Serves Maine People," Ext. 
Serv., Univ. o f Me., Orono, Me., Ann. Rpt. 
for year ending June 30, 1952.

"Pastures for Rhode Island," Agr. Exp. Sta., 
Univ. o f R. I., Kingston, R. L, Bui. 313, May 
1952,1. H. Stuckey.

"Agricultural Progress in South Carolina
1951, Balancing a Changing Agriculture," 
Ext. Serv., Clemson Agr. College, Clemson,
S. C.

"Agriculture in the Upper Winooski Val
ley," Agr. Exp. Sta., Univ. of Vt., Burlington, 
Vt., Bui. 567, June 1952, R. H. Tremblay.

"Winter Cover Crops Mean . . . Protec
tion Against Leaching—Nitrogen in your Soil 
—Higher Crop Yields—Winter Pasture—More 
Fertile Soil," Agron. Dept., Va. Poly Inst., 
Blacksburg, Va., Cir. 505, Rev. Sept. 1952.

"Big Trefoil," Ext. Serv., State College of 
Wash., Pullman, Wash., Ext. Cir. No. 213, 
K. J. Morrison.

"A Leaf Analyses Survey of Apple Orchards 
in West Virginia," Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Bui. 356, July
1952, A. H. Thompson, R. S. Marsh and 
O. E. Schubert.

"Woods Pastures Don’t Pay," Ext. Serv., 
Univ. o f Wis., Madison, Wis., Spec. Cir. 30, 
May 1952.

" W heat grasses of Wyoming," Agr. Exp. 
Sta., Univ. of Wyo., Laramie, Wyo., Bui. 
312, Apr. 1952, A. A. Beetle.

"Grass Establishment on Wyoming Dry
land," Agr. Exp. Sta., Univ. of Wyo., 
Laramie, Wyo., Bui. 314, May 1952, O. K. 
Barnes, R. L. Lang, and A. A. Beetle.

Economics
"Economic Factors Affecting the Sugar 

Beet Industry," Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Cir. 413, May 1952, J. M. 
Tinley.
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"Louisiana Farm Production 1909-1951,” 
Agr. Exp. Sta., La. State Univ., Baton Rouge, 
La., Tech. Bui. No. 467, Apr. 1952, J. P. Mont
gomery.

"Reducing Dairy Costs on Michigan Farms,” 
Agr. Exp. Sta., Mich. State College, East 
Lansing, Mich., Spec. Bui. 376, May 1952,
C. R. Hoglund and K. T. Wright.

"Who Gets the Consumer’s Dollar?” Ext. 
Serv., Univ. o f Minn., St. Paul, Minn., Pamph. 
185, June 1952, D. C. Dvoracek_.

"Farm Crops—An Appraisal o f the Prob
lems and a Statement o f Recommendations,” 
Ext. Serv., Ore. State College, Corvallis, Oreg., 
Oreg. Agr. 12, Aug. 1952.

"Horticulture—An Appraisal o f the Prob
lems and a Statement of Recommendations," 
Ext. Serv., Oreg. State College, Corvallis, 
Ore., Oreg. Agr. 15, Aug. 1952.

"Grassland Farming," Ext. Serv., Pa. State 
College, State College, Pa., No. 47, Aug. 1952.

"Opportunities for Farming in South Caro
lina—Factors to Consider in Selecting a 
Farm,” Ext. Serv., Clemson Agr. College, 
Clemson S. C., Cir. 376, June 1952, M. C. 
Rochester.

"Peppermint Production and Marketing," 
State Dept, of Agr., Madison, Wis., Spec. Bui. 
No. 9, G. E. Ewald.

"Highlights in the History of Forest Con
servation,” USDA, Wash., D. C., Agr. Inf. 
Bui. No. 83, Aug. 1952.

"Citrus Fruits—Production, Farm Disposi
tion, Value, and Utilization of Sales Crop 
Seasons1950-51 and 1951-52,” USDA, Wash.,
D. C., Oct. 1952.

"Summary o f the Family Farm Policy Re
view,” USDA, Wash., D. C., Sept. 1952.

Big Crop Yields Require 

Balanced Fertility

BUYING fertilizers without planning 
for balanced fertility may be a bad 

investment so far as both increased crop 
yields and profits are concerned. E. H. 
Tyner, University of Illinois Soils Fer
tility Specialist, says that if two or more 
plant foods are deficient in the soil, the 
returns from applying fertilizers will de
pend on how well the balances are 
maintained.

This principle was clearly demon
strated on fertilizer trial plots in south
ern Illinois. Both nitrogen and potash 
were very deficient in the trial area, 
which produced less than 33 bushels of 
corn per acre with no treatment. A plot 
treated with nitrogen alone at the rate 
of 60 pounds to the acre showed a yield 
increase of only about three bushels. 
Another plot was treated with potash 
alone, at the rate of 120 pounds per 
acre. Here again the yield increase was 
small, less than 214 bushels over the un
treated plot. But where the 60 pounds 
of nitrogen and 120 pounds of potash 
were both applied, the yield jumped to 
about 71 bushels, or more than double

that of the plot with no treatment.
These results emphasize the fact that 

applying nitrogen alone on a potash- 
deficient soil, or potash alone on a nitro
gen-deficient soil, does not pay. A good 
profit can be made only when both of 
the plant foods are applied to balance 
fertility. While this experiment in
volved deficiencies in nitrogen and pot
ash, we could expect similar results in 
a test involving phosphorus, according 
to Tyner.

Farmers who depend on legumes for 
nitrogen don’t have to worry too much 
about poor fertility balance. But the 
amount of nitrogen fixed by legumes 
depends on how well the legume grows. 
If the soil is deficient in lime, phosphate, 
or potash, there will be less legume 
growth and less nitrogen will be fixed. 
So the amount of nitrogen supplied by 
the legume will generally be in reason
able balance with the mineral supply.

The best quick way to know when a 
soil has enough lime, phosphorus, and 
potash, Tyner adds, is to have a soil test 
made.
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Flue-cured Tobaccu Fertilizers . . .
(From page 26)

quality from Georgia through the Caro- 
linas to Virginia was associated with 
a decreased use of oilseed meals, such 
as cottonseed meal, and an increased 
use of industrial wastes including 
process tankage.

It has been thoroughly established in 
extensive field experiments (1,4,5) that 
water-soluble nitrogen materials are 
usually better sources of nitrogen for 
tobacco than even the good-grade or- 
ganics such as cottonseed meal and ani
mal tankage. The quantity of nitrogen 
and time of availability to the crop 
rather.than the source of nitrogen in
fluence the yield and quality of the 
crop.

The study of tobacco fertilizer was 
extended to include the determination 
of the quantity of sand and dolomite in 
the fertilizer. As an average the 
samples contained approximately 210 
pounds of sand and 136 pounds of 
dolomite per ton of fertilizer.

The studies on the composition of 
tobacco fertilizer, therefore, give this 
general picture. A ton of 3-9-6 con
tains 400 pounds of organic materials

F ig . 2 .  A com p arison  o f the n itrification  in 3-« 
6 -  an d  15-w eek in cu bation  p eriod s a t 3 0 °  C. of  
th e n itrogen  in am m onium  su lfate  and the w ater- 
insoluble n itrogen  in m ixed fertilisers.

of low to medium quality. There are 
210 pounds of sand or other inert ma
terial. One hundred and thirty-six 
pounds of dolomite were included to 
furnish calcium and magnesium and 
to correct acidity produced by the 
fertilizer. There remains, therefore, 
1,254 pounds of other fertilizer ma
terials that supply all of the phosphorus, 
all of the potassium, and two-thirds of 
the nitrogen, as well as substantial 
quantities of calcium, sulfur, and mag
nesium. It would be a 3-14-10 ferti
lizer if not diluted with organics, filler, 
and dolomite. As indicated in Table 
I, the fertilizer carries somewhat more 
phosphorus, calcium, and sulfur than 
is required by the tobacco crop. In 
planning new fertilizers, therefore, con
sideration should be given to the possi
bility of reducing the amount of phos
phorus, calcium, and sulfur. There 
is good evidence to indicate that if the 
amount of calcium were reduced it 
would be easier to increase the potas
sium content of tobacco leaf and thereby 
improve its quality. Quality would be 
further improved by a moderate in
crease in the potassium content of the 
fertilizer.

Improved Tobacco Fertilizers

Having considered the nutrient re
quirements of tobacco, the fertility of 
tobacco soils, and current fertilizers 
and fertilizer practices, we are now 
ready to consider fertilizer improve
ment. What should the fertilizer fur
nish the tobacco crop? The amounts 
of nutrients indicated in Table III 
would be adequate for the production 
of 1,500 pounds of high-quality leaf 
when grown on soils of the fertility 
indicated by the North Carolina soil- 
test data. The chief differences be
tween the suggested application and 
current practice are (a ) substantial re
ductions in the quantity of phos
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T a b l e  I I I . — N u t r ie n t  E l e m e n t s  R em o v ed  b y  1 ,5 0 0 -po u n d  C ro p  an d  S u g g est ed  
A m o u n t s  t h a t  S h o u ld  b e  S u p p l ie d  b y  F u t u r e  F e r t il iz e r s  ( l b . p e r  a c r e )

Nutrient element
Removed in 
1,500 lb. leaf

Supplied by 
fertilizer . Difference

Nitrogen (N )........................................ 33 36 +  3
Phosphorus (P2O6) .............................. 7 40 +33
Potassium (K2O)................................. 50 90 +40
Calcium (CaC), . , ........................... 47 75 +28
Magnesium (Mgft) ............ 16 30 +14
Sulfur (SO*).......................................... 21 50 +29
Chlorine (Cl)........................................ 30 40 + 1 0

phorus, calcium, and sulfur and (b) 
a 25-per cent increase in potash. The 
quantity of nutrients removed in
1,500 pounds of leaf is shown for com
parison and the difference for each 
nutrient is shown in the last column of 
the table. In each case the quantity 
suggested for application in the ferti
lizer exceeds the amount that would be 
removed in 1,500 pounds of leaf. With 
the exception of nitrogen and potash, 
the quantity suggested is greater than 
the nutrient* content of the entire crop 
as given in Table I.

The indicated quantity of nutrients, 
or larger amounts, can be supplied by 
several different fertilizers applied at

appropriate rates. Three possibilities 
are indicated in Table IV and are com
pared with current practice, 1,200 
pounds of 3-9-6 per acre. The compari
sons also indicate the quantity of 
organics, filler, and dolomite in each 
fertilizer and the relative cost per 
acre. The latter is estimated from cur
rent wholesale cost of fertilizer ma
terials and manufacturing and distri
bution costs. -The three suggested fer
tilizers, 4-8-10, 5-8-12, and 6-6-15, are 
formulated with all nitrogen from 
water-soluble materials. This will in
crease the efficiency of the nitrogen, re
duce costs substantially, and make pos
sible increasing the plant-nutrient con

T a b l e  I V . — C o m p a r i s o n  o f  3-9 -6  a n d  I m p r o v e d  F e r t i l i z e r s  o f  I n d i c a t e d  G r a d e  
w i t h  R e s p e c t  t o  N u t r i e n t s  S u p p l i e d ,  C o m p o s i t i o n ,  a n d  R e l a t i v e  C o s t

Nutrient
3-9-6 

1200 lb.
4-8-10 
900 lb.

5-8-12 
720 lb.

6-6-15 
600 lb.

Lb/A Lb/A Lb/A Lb/A
Nitrogen (N )...................................... 36 36 36 36
Phosphorus (P2OS)............................. 108 72 57 36
Potassium (K2O )............................... 72 90 86 90
Calcium (CaO)................................... 204 140 116 71
Magnesium (M gO )........................... 24 34 32 40
Sulfur (SO*)........................................ 210 208 66 144
Chlorine (Cl)...................................... 36 34 36 36

Lb/T Lb/T Lb/T Lb/T
Acidity (CaCO*) equiv..................... None None 60 None
Organics.............................................. 400 None None None
Filler..................................................... 210 220 None None
Dolomite.............................................. 136 266 300 500

Relative cost per acre.,,................... 100 80 70 65
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tent of the fertilizer. Each fertilizer 
would provide 10 pounds of soluble 
magnesium (M gO ) per acre and the 
recommended quantity of chlorine 
(Cl).

The 4-8-10 grade, currently recom
mended in North Carolina, is a very 
good fertilizer but still provides more 
calcium, sulfur, and phosphorus than 
is required. It would normally con
tain a moderate quantity of filler. Its 
use will reduce tobacco fertilizer costs 
about 20 per cent.

The 5-8-12 grade used at the rate 
of 720 pounds per acre is an excellent 
and very economical fertilizer. It 
furnishes the suggested quantity of all 
plant nutrients with somewhat larger 
quantities of phosphorus, calcium, and 
sulfur. All filler would be eliminated 
but no triple superphosphate would be 
needed if it were formulated slightly 
acidic as in the example indicated. The 
use of the 5-8-12 instead of the 3-9-6 
grade would reduce the weight of fer
tilizer handled on the farm by 40 per 
cent and would reduce the cost of 
fertilizer by about 30 per cent.

The 6-6-15 grade furnishes approxi
mately the quantity of all nutrients 
suggested in Table III but with a 
considerable excess of sulfur. The 
phosphorus may be a bit low but this 
could be corrected by going to a 6-8-15 
fertilizer which would give 48 pounds 
of P 20 6 per acre. These fertilizers, 
6-6-15 or 6-8-15, seem to approach the 
maximum concentration and economy 
possible under current fertilizer tech
nology and our existing knowledge of 
plant requirements and soil fertility. 
The production of 8-8-20 or 8-10-20 
fertilizers to be used at the rate of 450 
pounds per acre would be possible if 
all or a substantial proportion of the 
dolomite were applied directly to the 
soil rather than as a constituent of the 
fertilizer. This would be a major 
change in practices and should not be 
adopted until further research has been 
conducted.

We may anticipate that the 6-6-15 
and possibly the 5-8-12 type of fertilizer

would be granulated. This would as
sure excellent physical properties and 
facilitate accurate distribution and 
placement of the fertilizer.

It is recognized that introduction of 
new grades involving use of smaller 
applications of higher analysis ferti
lizers will require educational work. 
However, progress made in use of 
higher analysis fertilizers for other 
crops indicates that farmers are will
ing to accept improved products. In
creasing labor and transportation costs 
and the need for increased efficiency of 
farm operations are inducements for 
such changes.

Summary

The plant-nutrient requirements of 
flue-cured tobacco, the fertility of soils 
used for its production, and the tech
nology of tobacco fertilizer production 
have been briefly reviewed. Several 
fertilizers of increasing concentration, 
22 to 29 per cent (N-P20 6-K20 ) ,  are 
suggested as alternatives to the current 
use of the 3-9-6 grade. The hse of the 
suggested fertilizers would offer the 
following advantages to farmers:

1. A better fertilizer since all ni
trogen is derived from soluble nitrogen 
materials and more potassium is pro
vided.

2. A reduction in labor, since the 
rate of fertilization would be reduced 
from 1,200 to as low as 600 pounds per 
acre.

3. A reduction of 20 to 35 per cent 
in the acre cost of fertilizer.
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The Leaf Analysis Approach . . .
(From page 14)

The results of leaf analysis surveys 
have been used to directly correct plant 
food deficiencies by application of the 
indicated fertilizer to the crop area de
termined to be deficient. They have 
also been very successfully used to locate 
promising areas for field plot experi
ments with fertilizers. The leaf analy
sis data give invaluable preliminary in
formation on plant nutrient levels in 
the crop and this permits a more in
telligent design of the field experiment.

To illustrate the usefulness of leaf 
analysis surveys in locating deficient 
areas, the results of a vineyard survey 
in California can be mentioned. Leaves 
from 115 vineyards covering a wide

area in the State were sampled. In 
the case of leaf levels of potassium, 23% 
of the samples showed less than 1% 
potassium, and 6% of the samples 
showed less than 0.5% potassium. One 
of the areas which showed a number 
of low leaf potassium readings was 
chosen, and a more intensified survey 
made. Samples were taken from 135 
locations in the area. This intensified 
survey showed 52% of the samples had 
leaf potassium levels of less than 1% 
potassium and 17% of the samples had 
less than 0.5% potassium. In this man
ner a localized area of low potassium 
vineyards was found.

Ipi®

|... |

F ig . 5 .  A pparatus used in ob tain ing e x tractio n s o f  fresh  p lant m aterial fo r  analysis. ( V niv ertlty
o f  C a li fo rn ia  p h o to g r a p h .)
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Identifying A bnorm al Symptoms 
on Plants—The visual symptoms of 
plant nutrient deficiencies or excesses 
are not identified or confirmed for all 
crop plants. Very often certain ab
normal leaf symptoms which are not 
familiar and cannot be identified are 
seen. If it is suspected that these 
symptoms are being caused by nutrient 
deficiency or excess, the chemical analy
sis of leaf samples can be of great help 
in explaining the incidence of the symp
toms in question.

Many examples are now known 
where sufficient leaf sampling and leaf 
analysis of plants with particular leaf 
symptoms have confirmed these hitherto 
unidentified symptoms as being those 
of a plant nutrient deficiency or excess.

Very often, too, certain leaf symptoms 
characteristic of a nutrient deficiency 
may be confused with symptoms caused 
by other influences. Leaf analysis will 
help to either confirm or reject the nutri
tional diagnosis.
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The Muellers Conserve Soil . . .
(From page 16)

The north part of the farm is steeply 
rolling and the rest is fairly level bot  ̂
tom land. All sloping land is now be
ing farmed on the contour. They have 
built one and one-half miles of terraces 
and diversions and are still building 
terraces. They have 3,500 feet of 
waterways and terrace outlets.

One of the finer problems SCS tech
nicians faced in laying out the terrace 
system was the old family cemetery, 
now in the middle of a wheat field, 
where the present owner’s grandfather, 
John Mueller, and his father, George, 
rest from their labors. By careful cal
culation, however, the technicians man
aged to miss the burial ground although 
a long terrace runs past directly at the 
south edge of it. The principal grass 
waterway is 2,000 feet long. It runs 
at a gentle grade down the cemetery 
hill to spill excess water into a road
side ditch over a small concrete flume.

The Muellers are using a four-year 
crop rotation with corn followed by 
small grains and two years of grass- 
legume meadow. The entire farm has 
been limed and fertilized.

Nearly all of the farm land has had
1,500 pounds of rock phosphate and 
six tons of lime to the acre. Potash has 
also been applied. For wheat land 
the Muellers use from 150 to 200 ' 
pounds of 4-16-16 or 3-12-12 to the 
acre. They use fertilizer at corn plant
ing time and also sidedress with 100 
pounds of nitrogen to the acre.

This year they will have 30 acres of 
wheat, 33 acres of soybeans, 38 acres 
of corn, 16 acres of alfalfa, 12 acres of 
red clover, 8 acres of grass-legume pas
ture for the cattle, and 6 acres of ladino 
pasture for the hogs.

Their normal livestock usually in
cludes 15 or 18 head of beef cattle and 
110 head of hogs.

“In the old days before we started 
modern conservation farming we con
sidered 40 to 50 bushels of corn to the 
acre as a good crop,” Walter Mueller 
said. “Now we get 75 bushels and one 
year I had a field that made 81 bushels. 
We always have plenty of feed for our 
livestock, and filling in the ditches is 
a thing of the past. All of our crop 
yields are up. Wheat usually makes
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F ig . 3 .  A farm  pond above th e  farm stead  furnishes w ater fo r  livestock , re cre a tio n , and fire co n tro l.

30 to 35 bushels now and in 12 years’ 
time we have made this land more 
productive than it was in my grand
father’s day.

“Farming, is easier for us. We save 
money on machinery repairs and on 
tractor fuel. It takes less gasoline to 
pull a plow when you are plowing the 
land on the level.”

One of the latest improvements 
added by Kenneth Mueller and his 
father.is a fine farm pond just behind 
the house. From this they have run 
pipelines which keep a plentiful supply 
of clean water available for the hogs, 
the chickens, and the cattle, also fire 
protection.

When John Mueller bought the 200- 
acre farm for $250 nearly 125 years 
ago, the only improvement was a small 
log cabin. Today there are few farms 
with better improvements in all of 
Illinois.

Kenneth W. Mueller, 38 and the 
fourth generation to till that land, is a 
quiet, capable individual who guides 
his tractor* around the curving rows 
as a matter of course. “My father was 
already farming that way when I 
started,” he explained, “and it’s the 
only kind of farming I have ever done, 
even though I ’ve been operating the

place for more than 10 years now. It’s 
the only way I would want to farm it.”

With his wife and their three daugh
ters, Charlene, 11, Marianna, 10, and 
Cynthia, 6, Kenneth Mueller lives in 
a fine modern brick farmhouse built 
in 1935. Here is a perfect setting for 
gracious rural living.

The barn and other farm improve
ments are also well above average and

Fig . 4 .  K enneth M ueller would have left the  
farm  had not a cu re  been found fo r  the gullies.
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the large modern laying house where 
750 white rocks scratch contentedly 
offers a substantial supplement to the 
farm income.

Walter Mueller estimates the net in
come from this farm has been increased 
15 to 20 per cent by conservation farm
ing, and adds that his estimate is overly 
conservative. • The fertilizer he puts 
on his land stays there now. It doesn’t 
wash off into the ditches. His corn 
yields have jumped 25 bushels to the 
acre and the erosion problem is under 
control.

“It’s too bad we didn’t start doing 
this 40 years ago,” he said, “but of 
course my father and grandfather didn’t 
have the advantage of the technical as
sistance which a soil conservation dis
trict provides for farmers.”

So well sold on the district way of 
farming was Walter Mueller that after 
a few years he agreed to run for district 
director. He served in that office six 
years. During that period the govern
ing body held 72 meetings and Walter 
Mueller attended 70 of them.

“Districts are set up to give us true 
self-government,” he explained, “and 
we have always operated them that 
way. We made our own decisions. We 
were always willing to listen to the 
best advice we could get but the final 
decision was ours.

“We never got a penny for our travel 
or any other expense. We felt we were 
getting enough good out of the dis
trict program without it.”

The father and son team is also 
active in Farm Bureau affairs and the 
elder Mueller has been a member since 
the local bureau was organized. They

have also worked closely with the state 
Extension Service and have kept farm 
accounts since 1928.

Proudly displayed on the mantel are 
two bronze trophies, a cup and a 
plaque, which the Muellers have won 
in recent years for their outstanding 
progress in soil conservation. One is 
the B. & O. award and the other is a 
district award.

“Our conservation program is the 
finest thing that ever happened to this 
farm,” Walter Mueller declared. “It 
has always been my ambition to leave 
this land to my only son in a better 
condition than it was left to me. I be
lieve I have realized my ambition be
cause it’s a better farm today than it 
was when grandfather turned the first 
furrow.

“I know Kenneth will carry on with 
this kind of farming because he’s con
vinced it’s the only way to operate. In 
fact most of the progress we’ve made 
has been accomplished since he took 
over active management of the farm 10 
years ago.

“It gives me a lot of satisfaction to 
think that this 200 acres of land has 
now been home to five generations of 
Muellers and there is no reason why it 
can’t support five more.

“The story would have been dif
ferent if we hadn’t changed our way 
of farming though. Because Kenneth 
would never have put up with low 
yields and the ditch-filling job my 
father and I faced every season for so 
many years. He would have gone to 
the city just as thousands of other farm 
boys have done.”

Potash Deficiency of Pine and Spruce . . .
(From page 22)

Soil samples were taken with a 
Cenco sampling tube. Each 1-pound 
composite sample was made up of 15 
cores of mineral soil from . the plow 
horizon. The L and F layers were

removed before sampling and collected 
separately.

Soil samples were air-dried and 
passed through a 1.0-mm sieve.

Tissue samples were dried in a cir
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culating air oven for 4 days at 70 °C. 
The tissue was then ground in a Wiley 
mill to pass a 1-mm sieve and trans
ferred loosely to a clean glass jar. The 
jars were then placed in a circulating 
air oven at'70°C  for 3 days and then 
stoppered tightly with a screw cap 
cover. The jars.were stored at room 
temperature. Subsequent determina
tions showed an insignificant uptake 
,of moisture.

The oven-dry tissue was analyzed 
for percentages of ash, total nitrogen, 
calcium, potassium, and sodium. Nitro
gen was determined by the Kjeldahl 
method and the metallic elements were 
analyzed spectrometrically using a 
Beckman flame photometer (1, 3).

In preparing the samples for spec
troscopy 1.000-g samples were ashed 
in an electric muffle furnace at 530 °C 
for 3-4 hours using “Vycor” silica cru
cibles. Any residual organic matter 
was destroyed with concentrated 
H N 0 3, the silica dehydrated by treat
ing with 6N  HC1, and the ash finally 
taken up with 2N  HNOs, and diluted 
to 50 ml. Suitable dilutions were sub
sequently made so that the actual test 
solutions were in the range of 0-25 ppm 
for K, 0-50 ppm for Ca, and 0-2.5 ppm 
for Na. Normality of the standard 
was adjusted to the same concentration 
of HNOs as the test solution, and a 
suitable quantity of compensating solu
tion added to each of the standards to 
provide average concentrations of other 
cations normally found in the plant 
tissue being tested. In this study of 
pine tissue the standard solutions con
tained compensating amounts of cal
cium, potassium, magnesium, and so
dium in the order of 10:10:2:1 ppm.

The soils were analyzed for pH 
using the Beckman glass electrode on 
a soil paste, for total nitrogen by the 
Kjeldahl method using a 10-g sample, 
for available potassium and phosphorus 
by the Truog-Hellige soil test, and for 
exchangeable potassium by the IN  
ammonium acetate extraction method 
of Peech on a 50-g sample (7 ). The 
mechanical analyses were determined

by the Bouyoucos hydrometer method 

<2 >-The results of the tissue and soil an
alyses are summarized by species in 
Table I.

A comparison between the tabulated 
data and the growth response (Fig. 3) 
shows a strong correlation between 
growth response and a high content 
of K in the needle tissue. The soil 
from the plots which supported trees 
with higher contents of K in the needle 
tissue also contained higher amounts of 
exchangeable potassium.

Applications of potash-containing 
substances, including chemical fer
tilizers as well as natural organic mate
rials such as slash and pine-hemlock 
humus, resulted in an increase in color, 
vigor, and growth. In all cases where 
improved growth resulted from the 
applications of these materials there 
was an increase in the potassium con
tent of the needle tissue. The relative 
value of the “good” slash from healthy 
stands as compared with the “poor” 
slash from thinnings in deficient plan
tations is quite evident in that the 
“good” slash produced a much stronger 
growth response and a much greater 
content of K in the needle tissue.

There was a direct correlation be
tween the amount of potash fertilizer 
applied and the content of K in the 
tissue (Fig. 4). The highest rate of 
application was 300 pounds per acre. 
Observations of the increase in height 
increment and general vigor as a re
sult of these comparatively short-term 
fertilizer trials indicate that the re
sponse to a 200-pound per acre appli
cation of muriate of potash is similar 
to the best growth of red pine in 
natural stands on similar soils. It is 
significant that the amounts of ex
changeable potassium retained in the 
soil following various rates of potash 
fertilization werS directly proportional 
to the amounts applied (Table I, 1948 
red pine plots).

It is interesting that the K in the 
needle tissue is concentrated in the 
needles of the current year’s growth,
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whereas the Ca content of the needle 
tissue increases with needle age. It 
is also noteworthy that the current 
year’s needle tissue from potassium- 
fertilized and from naturally vigorous 
trees contains a higher percentage of 
K  than of Ca. This is in direct con
trast to the needles from deficient trees 
where the Ca content of the current 
needles exceeds the K content.

In the case of the spruces it is pre
mature to suggest minimum contents 
of K  in the needle tissue necessary for 
satisfactory growth. For Pinus resi
nosa and P. strobus it was found that 
healthy needles of the current year’s 
growth collected during the second 
and third weeks in September gen
erally contained from 0.45% to 0.74% 
K  whereas the deficient pine had less 
than 0.34% K  in the current needles. 
On the basis of the results so far ob
tained, it appears that Pinus resinosa, 
P. strobus, Picea glauca, and P. abies 
may be listed in that order of ascending 
K  requirement; healthy specimens of 
the more demanding species contain 
higher amounts of K than the less de
manding species, with the converse ap
plying to K-deficient specimens. Field 
observations have shown that the so- 
called more demanding species show

the deficiency symptoms more strongly.
In spite of the fact that there was 

some response to N aN 03 fertilization 
in both the 1943 and 1946 series, the 
needle tissue from these plots shows 
no indication of Na uptake above the 
minimal amounts of Na normally 
found in coniferous tissue.

There was no great increase of nitro
gen in the tissue due to fertilization 
with nitrogenous fertilizer, and more 
significantly there was no growth re
sponse definitely attributable to nitro
gen alone. However, the effect of the 
heavy slash applications as well as the 
humus applications was reflected in 
increased soil nitrogen and some in
crease in the nitrogen content of the 
tissue. Although higher contents of 
nitrogen in the tissue or the soil were 
not necessarily associated with better 
growth, in every case an increased 
amount of K in the tissue was asso
ciated with increased growth.

A comparison of the fertility level 
of the soil from these experimental 
plantations and the standards of fer
tility established by Wilde (8 ) for Lake 
States nurseries shows that these soils 
are adequately supplied with total 
nitrogen, but deficient in available 
potassium. It should be emphasized 

that these soils, like 
most mineral soils,  
contain an abundant 
amount of total po
tassium (1.5-1.8% ) 
which is unavailable 
in the primary soil 
minerals. The small 
amounts of available 
potassium released 
through weathering 
and normal ly  con
served by the humus 
of the forest soil in 
exchangeable form 
apparently have been 
severely depleted 
through long agri
cultural use.AGE.

F ig . 4 .  P otassiu m  con ten t o f  red  pine needle tissue as Influenced  
by ra te  o f KC1 ap plication .
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F o r e s t  N u t r it io n  P l o t s *

Treatment and year

Tissue Soil

Current sea
son’s needles

1 year old 
needles

2 year old 
needles

Lit
ter Re

ac
tion

To
tal
N

Ex
change
able K

Application Rate
N K Ca N K Ca N K Ca K

Percent
composition

Percent
composition

Percent
composition % pH % ppm

1943 Red Pine (Pinus resinosa)

CaO 600 # /a 
NaNO, 300 % /a 
(NH4) ,S 0 4 100 0  /a 
Ca,(P04), 200 H /a 
Control
KC1 200 % /a

1.20
1.24
1.24 
1.27 
1.10 
1.15

0.34
0.29
0.31
0.30
0.28
0.49

0.45
0.37
0.45
0.36
0.37
0.35

5 .6
5.4
5.3
5.2
5.3
5.3

0.154
0.139
0.153
0.149
0.154
0.157

14.8
12.8 
13.2 
12.0 
14.4 
22.8

1.16
1.18

0.20
0.27

0.71
0.57

0.95
1.19

0.20
0.26

0.92
0.67

0.03
0.06

1946
KC1 200 % /a 
Ca,(P04), 300 H /a 
(NH4),S04 200 % /a 
Control
NaNO, 300 % /a 
K ,S04 200 % /a 
Thinned 30% 
Slash from above 
R.P. Slash 90%

coverage 
W.P. Slash 90%

coverage

1.32
1.21
1.26
1.35
1.36 
1.46 
1.35 
1.16

1.51

1.56

0.62
0.31
0.33
0.33
0.37
0.71
0.39
0.35

0.56

0.73

0.30
0.42
0.36
0.42
0.37
0.38
0.35
0.27

0.30

0.37

1.31 0.39 0.60 1.22 0.41 0.82 0.11 5.5
5.5
5.2
5.3
5.1
5.2
5.5
5.2

5.0

5.3

0.141 
0.166 
0.171 
0.155 
0.157 
0.155 
0.164 
0.162

0.161

0.167

18.4 
17.6
15.0
16.4
12.0 
27.2
14.8
16.9

17.5 

20.4

1.21
1.23
1.33

0.21
0.19
0.37

0.75
0.60
0.87

1.03
1.23
1.21

0.22
0.21
0.41

0.92
0.78
1.08

0.04

0.10

1.21

1.34

1.28

0.21

0.31

0.39

0.51

0.65

0.68

1.19

1.15

1.10

0.23

0.32

0.38

0.80

0.90

0.99

0.05

0.07

0.09

1948
KC1 300 % /a 
KC1 200 H /a 
KC1 50 % /a 
KC1 100 # /a

1.35
1.47
1.55
1.40

0.74
0.72
0.56
0.58

0.35
0.44
0.48
0.37

0.49
0.41
0.28
0.31

0.59
0.79
0.90
0.75 •

0.44
0.37
0.27
0.34

0.82
1.06
1.17
0.95

0.08
0.07
0.04
0.05

5.2
5.3 
5.5 
5.2

0.158
0.173
0.173
0.160

26.1
19.7
14.5
16.6

1935
Humus 2 " layer 
Control

1.29
1.14

0.23
0.20

0.25
0.42

0.16
0.16

0.57
0.73

0.16
0.15

0.81
1.15

0.05
0.04

5.1
5.3

0.237
0.174

22.5
9.4

1937
5-10-5 500 # /a 
Control

0.28
0.22

0.44
0.43

0.21
0.20

0.76
0.79

0.21
0.19

0.92
1.02

5.4
5.5

0.161
0.188

14.1
12.5

Vigoroushealthy trees 1.29 0.50 0.35 0.34 0.61 0.33 0.71 0.18 5.4 0.241 39.7

1948 White Pine (Pinus strobus)

KC1 ' 130 # /a 
Control
KC1 130 % /a 
Control

1.88
1.63
2.02
1.62

0.51
0.25
0.55
0.22

0.38
0.42
0.39
0.44

0.34
0.18

0.87
0.96

5.5
5.5  
5.2
5.5

0.173
0.181
0.205
0.162

27.8 
11.4
28.9 
10.10.24 0.98

1949 White Spruce (Picea glauca)

KC1 200 # /a 
Control
KC1 100 # /a 
Control

1.14
0.98
1.10
1.02

0.59
0.13
0.35
0.14

0.66
0.45
0.66
0.47

0.41
0.11
0.29
0.14

0.98
0.91
0.92
0.94

0.42
0.12
0.29
0.15

1.37
1.22
1.14
1.24

0.07
0.05

4.7
5.3 
5.2
5.4

0.188 
0.180 
0.155 
0.186

42.3
16.7 
21.1
11.8

1949 Norway Spruce (Picea abies)

KC1 200 H /a 
.Control

1.14
1.07

0.80
0.21

0.64
0.37

0.68
0.17

0.991___
0.75|___

0.66
0.18

1.15|0.09 
1.13 0.06

4.6
4.7

0.147
0.188

33.3
15.8

* Oven-dry basis; collected September 10—21, 1949.
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Starvation of young coniferous plan
tations of Pinus resinosa, Pinus strobus, 
Picea abies, and Pice a glauca was ob
served on sandy soils developed on a 
terrace of glacial outwash in the out
skirts of the Adirondack Mountains in 
New York State. The forest was 
cleared for agricultural crops and graz
ing during the period 1800-1850. Fairly 
intensive agricultural use continued 
until about 1925. Deficiency symp
toms include: 1. General chlorosis fol
lowed by browning and finally dying 
of the needles; 2. Decreased height and 
diameter growth; 3. Decrease in the 
number of years that the needles persist 
on the trees; 4. Shortening of the 
needles.

Soil mulches of logging debris and 
forest humus as well as applications of 
complete commercial fertilizer pro
duced a strong growth response, 
whereas a glass wool mulch gave no 
growth response. Applications of CaO, 
NaNOs, (N H 4) 2S 0 4, Ca3( P 0 4) 2, and 
KC1 as pure chemical salts in May 1943 
and 1946 on Pinus resinosa plots re
sulted in a strong growth response to 
the KC1 only, with a mild response to 
the N aN 03. Subsequent fertilization 
of symptomatically deficient coniferous 
plantations including Pinus strobus, 
Picea abies, and Picea glauca resulted 
in a pronounced response of all to 
potash fertilization even at the end of 
one growing season.

Chemical analyses of mid-Septem
ber collected needle tissue showed a 
strong correlation between increased 
growth and a high content of K  in the 
tissue. Growth increase was also re
lated to a greater amount of exchange
able potassium in the soil. Current 
season needles collected from healthy 
or fertilized Pinus resinosa and Pinus 
strobus in September contained from 
0.45-0.74% K. In no case did pines 
which showed deficiency symptoms 
contain more than 0.34% K  in the 
current needle tissue and usually less

Sum m ary than 0.30%. Deficient specimens of 
Picea glauca and Picea abies contained 
even smaller amounts of K, the current 
tissue analyzing from 0.13-0.21% K.

Trees fertilized with KC1 were 
strongly preferred for food by the vary
ing hare, Lepus americanus americanus.

No significant increase of N or Na 
content of the foliage was found in the 
pines fertilized with either (N H 4) ,S 0 4 
or N aN 03.

The increase in annual height growth 
produced by an application of KC1 at 
the rate of 200 lbs. per acre was from 
46% to 104% over the control plots, and 
the effect of the 1943 potash fertiliza
tion still continues in the 1949 growth.

In all samples the K  was concen
trated in the last year’s needles, whereas 
the Ca content of the needles increased 
rapidly with age. Over a period of 
years the K  content of the'foliage of 
fertilized Pinus resinosa is declining 
slightly, but the effect of fertilization 
is still manifest in growth and K con
tent of tissue even after a period of 16 
years.
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Evergreen Time . . .
( From page 5)

better form of government. Gen. 
Schurz felt that what had been accom
plished in the Black Forest and else
where in Deutschland might readily be 
imitated here. It fitted in well with 
the first national inventory that came 
out in 1878 by Dr. Hough, reinforced 
by the rising awareness of observing 
citizens that here was a real cause for 
purposeful unity, one that would confer 
benefits on unborn generations.

The second German to take leader
ship was Dr. Bernhard E. Fernow, a 
Prussian forestry expert—probably the 
first of his kind to enlist the support 
of the public in this country. He was 
chairman of the American Forestry 
Congress that met in Cincinnati in 
1882. Four years later Congress cre
ated the Division of Forestry, with Dr. 
Fernow as its chief. Then one year 
afterward, Massachusetts Agricultural 
College at Amherst listed the first, course 
of technical forestry lectures ever given 
in this country, with the same Dr. Fer
now conducting them before a large 
body of students.

Here we have more evidence that 
America owes something vital to the 
authorities of the Old World. The ex
perience of the old often helps the 
careers of the young. Then vigorous 
youth can repay the debt in the end 
with return favors. That’s the way 
it has happened. Today we are pass
ing back much so-called “know-how” 
through various international arrange
ments. They sent us the original seeds 
of many of our best crops and flowers. 
The first rudiments of soil science and 
many basic elements of animal hus
bandry and livestock breeding, as well 
as forest lore, have come to us at criti
cal times from able and experienced 
foreigners.

If there is any movement for mutual 
respect and the maintenance of peace 
and good will that is more influential

than an exchange of practical research 
and experiment, history fails to record 
it. Without this pioneer aid received 
at a time when we were abusing our 
privileges with trees, the progress since 
seen in that field would have been 
slower and less effective. Nations 
which cut themselves off from a free 
exchange of ideas and methods are only 
committing slow suicide. All of us 
will be long enough in the grave with
out refusing to share with one another 
in the brief span of time we have to 
see, and talk, and achieve.

THIS is most significant at Christmas. 
Christmas is the embodiment of 

good will and open communication. 
Like the forest trees that mark its ad
vent and grace its observance, it is up to 
us to prove that living, vernal spiritual
ity is the finest thing in the world. For
ests can be made to restore wasted lands 
even as the Christian faith took root in 
a dry and barren land. Green forests 
can shelter living things and growing 
plants just as the vibrant meaning of 
Christmas shelters and comforts the 
weary and the discouraged. The sym
bol of Christmas again is one that we 
derived from overseas, largely from the 
“Tannenbaum” of the ancient Teutons. 
To that end the famous Smoky Bear 
shows us the practical way to be good 
to our trees, just as we always like to 
be good to Santa Claus.

In the year we fought and won the 
war with Spain, the first sparks of a 
mighty fever for forestry swept into 
being. As a youngster my memory 
serves me that my childhood idols of 
1898 were Teddy Roosevelt and his 
Rough Riders and the emergence of 
another cavalier who coined “conserva
tion” even more ruggedly—Gifford 
Pinchot. Recruits from the newly 
established College of Forestry at Cor



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

nell University swarmed to the side of 
Pinclfot almost as fast as young soldiers 
rallied behind Teddy and his “bear,” 
his “Ananias club” and his big stick. 
In that year there also appeared the 
first Department of Agriculture farm
ers’ bulletin, entitled “Forestry for 
Farmers.” Forest plans for timberland 
owners, tree planting, and scientific 
studies followed when the creation of 
the Bureau of Forestry occurred* in 
1901.

Roosevelt and other leaders o f ' the 
day then urged that all the forest re
serves be placed under the jurisdiction 
of the Department of Agriculture, the 
first such public reserve created by 
Congress having been set up in Minne
sota in 1902. It was the law of Febru
ary 1905 that finally transferred all for
est reserves to the Forest Service from 
the Interior Department. There were 
then about 700 staff members of the 
Forest Service in Washington and the 
field. It would not be correct to infer 
that with this enactment of authority 
over so much of the public domain 
there were wholesale cooperation and 
acquiescence. I have heard old-timers 
in the service say that when they were 
in the field it was advisable for them to 
tote along some shooting irons and dry 
ammunition. Those were still the days 
of forest freebooters, and he who 
stepped on vested interests was in for 
a battle.

Nevertheless, by 1907 the area of 
our forest reserve had reached about 
107 million acres, with timber sales 
and grazing permits in the picture. 
About this time a disapproving element 
in the Far West got through a crippling 
rider on the regular agricultural bill. 
By its terms no more additions could 
be made by presidential proclamation 
to the reserves in six or seven states. 
But here again, Teddy fooled his critics. 
Three days before the rider became 
effective he issued 33 proclamations 
that added about 15 million more acres 
to the forest sanctuaries. It was also 
a good time to shift from the President 
to Congress the power for setting up

forest areas under federal control. 
After this was done the name was 
made simply “national forests.” To 
call a tract a “reserve” means that it is 
withdrawn from public use, and the 
sponsors of the protection of the for
ests have always figured that unless the 
public could go into them freely and 
see their beauty and value, no gen
eral clamor for the conservation of tim
ber would be generated.

UNDER this new and better theory, 
our citizens pour into the vast tree- 

flung domains by the millions, and use 
the grazing lands and the waterways 
to advantage. All they do js to stand 
for a little police work and regulatory 
rules during their sojourn in the woods. 
But the best kind of regulation and 
protection always consists of a sense of 
joint ownership and responsibility, the 
constant adherence to self-control. Al
though the forest fires have wrecked 
millions of acres of trees since those 
early policies were set, a lesser number 
of them as the years go by are caused 
by the careless smoking and campfire 
habits of the outdoors vacationists. In 
a similar manner, the partnership be
tween cattlemen’s societies and the gov
ernment authorities tends to bring 
about a gradually improved feeling in 
regard to sane management of the for
est pastures and meadows.

Today the national forests contain 
about a third of the saw timber this 
country has. In a few years it is be
lieved the annual cut and sales of tim
ber from these forests will amount to 
about 10 billion board feet. It was less 
than 2 billion before World War II. 
Within the limits of its funds and per
sonnel, the Forest Service is trying 
hard to protect our wild trees from 
damage and provide sustained use of 
all the things that well-managed forests 
contribute to human welfare.

Sometimes this campaign is a costly 
and well-nigh terrific job to handle. 
Too many acres are ravaged with fire 
and disease despite all our efforts. In
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the battle against the dreaded Engle- 
man spruce beetle the most modern 
weapons of defense seem puny and 
almost futile sometimes. Gazing at 
the vast hill slopes in areas infected 
with this awful scourge, the dead, 
brown ranks of once mighty trees give 
an ordinary observer a shuddering pre
view of the warfare that must go on un
ceasingly if we are to be blessed with 
nature’s finest products.

But our largest acreages of the re
maining native forests are in the hands 
of private owners. They must furnish 
the larger share of the annual demand 
for wood. These privately owned for
est tracts in general are not large ones. 
Fully 260 million acres of the 407 mil
lion acres that individuals or corpora
tions own average less than 70 acres 
each by separate tracts, being owned 
by over 4 million holders. Farmers 
own and operate more than half of the 
privately owned forests.

This brings to the fore the programs 
that states and associations and farm
ers’ clubs have undertaken to appeal to 
individual owners to conserve this valu
able asset in their own and the com
munity’s interest. Naturally, many of 
these woodlots on farms are badly man
aged. They get about as much con
siderate treatment and available labor 
as the old farm orchards did—and we 
know well what happened to them in 
the past 30 years.

Trees and grass to a lot of folks seem 
like such a natural inheritance that 
little attention is paid to them as a 
crop. We are slowly emerging from 
this era of indifference, however, so 
that we hear more and more about 
conserving grasslands and woodlots— 
both of them mighty forces to put at 
work to reduce the toll of the flood 
waters at their sources. But a way 
must be found to make forest man
agement attractive to the modern com
mercial farmer. That there is money 
in the deal has been many times re
cited with excellent proof and con
vincing figures. Yet the program is 
still nebulous and vague in too many

spots. There are matters of mechanics 
and taxation also involved, as well as 
stubbornness and indifference to com
bat.

One old farm comes to my mind 
from long-gone yesterdays of a woods 
urchin’s ramblings. 'I t  was a beautiful 
glade in the oak and maple woods of 
a Midwest state, with a winding, limpid 
stream known as the “Ox Bow” flow
ing through its green bowers. Birds 
and bees and woods flowers were 
abundant there, and a charm that is 
hard to explain existed in that quiet 
forest tract. Yet now half of the trees 
are gone and the stream is brown and 
brackish, showing no trace of the old- 
time beauty.

Contrasted with that one is another 
—a wonderful stand of maples cover
ing 50 acres of a dairy farm. Maple 
sugar making has been done on that 
tract for nearly 100 years; it is fenced 
and grazed only with care; suitable 
selective cuttings are made at times; 
and often some new trees are planted. 
The man who owned that forest area 
knew what a valuable possession he 
had and governed himself accordingly. 
Not only that, but he invited classes 
of young farmers to go into the grove 
with him and he taught them a few of 
the simple methods that had been fol
lowed through the years for utilizing 
trees as a real crop instead of a bonanza 
to be assaulted and demolished for a 
mess of pottage.

SO here we are again, exchanging 
ancient greetings as old as the trees 

with our brethren assembled to cele
brate Christmas. Let us fondly hope 
that the time will never come when 
our grandchildren must rely upon 
those artificial dummy, man-made, 
scraggly imitations of Christmas ever
greens. The only way to keep the 
good and the genuine in life or forestry 
is to help-others get as much enjoyment 
out of the gospel of conservation as we 
do—and then practice what we preach 
all the year.
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FREE LOAN OF EDUCATIONAL FILMS

T he Am erican Potash In stitu te  will be pleased to loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tion s, and m em bers o f th e fertilizer trade the m otion pictures listed 
below. T h is 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

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

Requests should be made well in  advance and should include inform a
tion as to  group before which the film is to be shown, date o f exhibition 
(alternative dates i f  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 om atoei (G e n e ra l) B e tte r Corn (M id w est)
A sparagus (G e n e ra l)  T h e Cow an d  H er P aatn re  (G e n e ra l)
Vine Crop* (General)

Reprints
F - 3 -4 0  W hen F ertilisin g , Consider P lan t-fo od  

C ontent o f  Crops  
8 -5 -4 0  W h at Is  th e  M atter w ith Y o n r S o il?  
Y -5 -4 3  V alue &  L im itation s o f  M ethods of  

D iagnosing P la n t N u trient Needs 
A-1 - 4 4  W h at’s in T h a t F e rtilise r  B a g ?  
Q Q -1 2 -4 4  L e a f  Analysis— A Guide to  B etter  

C rops
P -3 -4 8  B alaneed  F e rtility  in th e  O rch ard  
Z -3 -4 5  A lfa lfa— H ie  A risto cra t
0 0 - 8 - 4 5  P otash  F e rtilise rs  A re Needed on  

Many M idwestern F arm s
ZZ-1 1 - 4 5  F irs t  Tilings F irs t  in Soil F ertility  
T -4 -4 6  P otash  Losses on th e  D airy F a rm  
Y -5 -4 6  L earn  H unger Signs o f Crops
1 -2 -4 7  Fertilisers  and H um an H ealth  
T -4 -4 7  F e rtilise r P ra c tice s  fo r  P rofitab le

T ob acco
A A -5 -4 7  T h e P otassium  C ontent o f  F a rm  

Crops
i l - 1 1 -4 7  How D ifferent P la n t N utrients In 

fluence P la n t Growth  
V V -1 1 -4 7  A re Y ou  P a stu re  C onscious?
R 4  4 8 -  -N eeds o f  th e C orn Crop  
1 - 6 4 8  A pplying F ertilisers  in  Solution  
A A -6 -4 8  T h e Chem ical Com position o f A gri

cu ltu ral P otash  Salts  
GG-1 0 - 4 8  S ta rre d  P lan ts Show T h eir H unger
0 0 - 1 1 - 4 8  T h e Use o f  Soil Sam pling Tubes  
K K -1 0 -4 9  An A p p ro red  Soybean P rog ram

fo r  N orth C arolina  
S S -1 2 -4 9  F ertilisin g  V egetable Crops  
F - l - 5 0  A Simplified Fie ld  T est fo r  D eter

m ining P otassium  in P la n t Tissue
1 -2 -5 0  B oron  fo r  A lfalfa
K -3 -5 0  M etering D ry F ertilise rs  and Soil 

Am endm ents in to  Irrig atio n  Systems
0 - 4 - 5 0  B ird sfo o t T refo il— A P rom isin g F o r 

age Crop
V -5 -5 0  P otassium  Cures Cherry C url L eaf  
X -5 -S 0  Fertilisers  Help M ake Humus 
B B -8 -5 0  T ren d s in Soil M anagem ent of 

P each  O rch ard s  
1 1 -1 1 -5 0  T re e  Sym ptom s and L e a f Analysis 

D eterm ine P otash  Needs 
A-1 -5 1  Soll-tosting R educes Guesswork
1 -2 -5 1  Soil T reatm en t Im proves Soybeans  
K -S -51  In creasin g  C otton  Yields in North

C arolina
M -3-51  A L ook  a t A lfalfa  P rod u ctio n  in  

th e  N ortheast 
0 - 4 - 5 1  M ore Corn at No E x tra  Cost 
P -4 -5 1  T h irty  T ons o f T om atoes p er A cre

S -5 -5 1  T h e D evelopm ent o f  th e  A m erican  
P otash  In d ustry  

W -6 -5 1  Does P otash  F e rtilise r  R educe P ro 
tein  C ontent o f  A lfa lfa ?

X -8 -5 1  O rch ard  F e rtilisa tio n  G round and  
Foliage

B B -1 0 -5 1  H ealthy P lan ts  M ust B e  W ell N eur- 
ished

C C -1 0 -5 1  P rod u cin g  Sm all G rain  M ore Effi
ciently

D D -1 0 -5 1  F e rtilise rs  f o r  V egetable C rops.
R ates, P lacem en t, and R atios  

E E -1 0 -5 1  R o tation  F e rtilisa tio n  
G G -11-51  F e rtilise r  R ecom m endations Based  

on  Soil T ests
1 1 -1 2 -5 1  P a stu re  Im provem en t W ith  1 0 -1 0 -  

1 0  F e rtilise r  .
J J - 1 2 - 5 1  Soil F e rtility  an d  P astu res  
K K -1 2 -5 1  Potassium  in A nim el N utrition  
A -l -5 2  R esearch  P oin ts  th e  W ay to  H igher 

Levels o f P ean u t P rod u ctio n  
C -2 -5 2  P otash  Needs M ove W est 
D -2 -5 2  B oron  fo r  F o ra g e  Crops  
E -2 -5 2  L adin o Clover— Its  M ineral R eq u ire

m ents &  Chem ical Com position  
G -3 -5 2  A labam a’s E xp erien ce  W ith  A lfalfa  
H -3 -5 2  T he R elative M erits o f  In organ ic & 

O rganic S ources o f P la n t N utrients  
J - 3 - 5 2  Inventorying Soil Im provem ent 
K -3 -5 2  P astu res P a y  P rofits  in  Louisiana  
L -4 -5 2  Efficient Use o f  F e rtilise r  in the  

Southern Region  
M -4 -5 2  T h e In organ ic Side o f  L ifo  
N -4-52  Use o f  a Soil T est Sum m ary in  

A gronom ic P rog ram s  
0 - 4 - 5 2  T om ato  P rod u ctio n  fo r  the Canning  

Industry
P -4 -5 2  Soybeans Need F e rtilizer on Many 

A rkansas R ice Farm s  
Q -5 -5 2  Potassiu m -n itrogen  B alan ce fo r  High  

Corn Yields  
R -5 -5 2  W hy P lan ts Differ in F e rtilizer Need 

and M ineral Com position  
S -6 -5 2  B e tte r P o ta to  Yields in W estern  

M aryland
T -8 -5 2  F e rtiliz e 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  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  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

THE AMERICAN POTASH INSTITUTE 
1102 16TH  STREET, N. W . WASHINGTON 6 , D. C.



Y *  CL ̂ zur ijjhj 
®  W A i m U e ^ y S

A lawyer was cross-examining a 
witness. He asked: “And you say you 
called on Mrs. White on April 2nd. 
Now, will you tell the jury what she 
said?”

“I object to that question,” inter
rupted the other lawyer. There was 
nearly an hour’s argument between the 
counsel, and finally the judge allowed 
the question.

“As I was saying,” the first lawyer 
began, “on April 2nd you called on 
Mrs. White. What did she say?” 

“Nothing,” replied the witness. “She 
wasn’t home.”

# # #

“Why didn’t you yell for help when 
that soldier kissed you?”

“Mother, that soldier didn’t need 
any help.”

# # #

Teacher: “Johnny, I ’m surprised! 
Do you know any more jokes like 
that?”

Johnny: “Yes, teacher.”
Teacher: “Well, stay after school.”

*  # #

After the girl’s boy friend had de
parted, her father called her into the 
library.

Father— “Daughter, your young man 
asked for your hand again and I finally 
consented.”

Daughter—“But father, I just can’t 
leave mother.”

Father—“That suits me fine. Take 
her with you.”

“Listen,” said the cute young thing 
to her girl friend as she spoke of a 
rival. “All a sweater does for her is 
make her itch!”

# # #

A very proper American, who was 
always exceedingly careful to observe 
all the proprieties, one day was having 
dinner with a fat little foreigner, fond 
of his creature comforts and his family. 
As the meal progressed, the foreigner 
suddenly gave out with a resounding 
burp.

“Oh, my gracious!” said the proper 
American, aghast. “Are you in the habit 
of doing this before your children?”

The other shrugged his shoulders:
“Ve have no rules. Sometimes I go 

first, sometimes de kids go first.”

# # #

Short-sighted golfer: “Why didn’t 
you tell me I was hitting a confounded 
toadstool?”

Caddy: “I never thought you would 
hit it sir.”

# . # #

A recruit was on guard duty with 
specific orders to admit no car unless 
it bore a special tag. He stopped a 
tagless car carrying a high-ranking offi
cer. The guard heard the officer order 
his driver to go right through and 
calmly the guard spoke up— “I’m new 
at this, sir; do I shoot you or the 
driver?”
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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. 
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!
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• 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  OP 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 3395 LUMBIR STRUT * 3 0  SHATTO P LA C I 
NIW TORK 17, N.T. CHICAOO 15, ILLINOIS LOS ANOILIS S, CALIF.



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, 
Phygon-XL—insecticides—Synklor-48-E, Synklor-50-W—fungicide-insecticides—Spergon Gladiolus 
Dust, Phygon Rose Dust—miticides—Aramite.
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