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four-reel series of 16 mm., sound, color filn
which may be booked independently or
any combination. They may be used to best »
vantage when shown at least one day apart a
in the following sequence:

THE PLANT SPEAKS THRU DEF
CIENCY SYMPTOMS pictures soil depl:
tion, erosion, and deficiency symptoms «
plants. (Running time 25 min. on 800-
reel.)

THE PLANT SPEAKS, SOIL TEST:
TELL US WHY depicts taking soil sample:
on the farm and the interpretation of soi
tests. (Running time 10 min. on 400-ft. reel

THE PLANT SPEAKS THRU TISSUE
TESTS shows the value of tissue testing anc
the procedure for testing plant tissues in the
field. (Running time 14 min. on 400-ft. reel

THE PLANT SPEAKS THRU LEAF
ANALYSIS evaluates leaves in plant growth
and leaf analysis in determining fertilizes
needs. (Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agn
cultural colleges, experiment stations, county
agents, vocational teachers, responsible farm
organizations, and members of the fertilizes
trade.

OTHER 16MM. COLOR FILMS AVAILAELE

In the Clover Save That Soil
Potash Production in Borax from Desert
America to Farm

IMPORTANT

Requests for bookings should be
made through the distributors as
listed on page 54 of this issue.

American Potash Institute

1102 Sixteenth Street
Washington 6, D. C.
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Science Has Produced . ..

Formula Farming

Ww

TS a consolation to me that some others know more about chemistry
than the rest of us, and that they applied their cabalistic formulas

finally to the problems and pests of agriculture.

Otherwise, we

would still be slapping beetles off potato vines with a lath, collecting
houseflies on sticky paper, and painting the crevices of a bed with
kerosene. And were it not for the Bunsen burner boys with the
dichlorophenoxyacetic vocabulary, the No. 1 man in the whole picture
—the farmer—would have some things far more dismal to fret over
than floods, drought, sheep-killing dogs, and the parity level.

Agriculture is outdoing the mystery
that enthralled the readers of the Ara-
bian Nights. Once they believed in
the art of the alchemist and talked of
“phlogiston” in connection with scien-
tific crop production and soil manage-
ment. But today it’s nothing less than
the same old genii in the form of
genius, rubbing up some complex com-
pounds to give all farmers the potent
powers of Aladdin with his wand-
waving “presto changeo” and “abra-
cadabra.”

Few but the highly trained college
farmers begin to pretend they under-

stand it. The erudite editors of farm
publications are themselves in general
but poorly prepared to call forth these
chemical wonder-workers and explain
their action. Every spring they draft
experts in entomology, plant pathology,
chemistry, and agronomy to recom-
mend what farmers should use out of
the ever-growing lists of laboratory con-
coctions.

This spring is no exception. Here
a Midwest extension bug fighter has
his say-so in a recent farm journal. He
began with a brief review of what the
experts call “chlorinated hydrocarbons™




4

that contain both old and new insecti-
cides.

Beginning with the old favorite, first
of the modern insect destroyers—DDT,
he lists chlordane, BHC and lindane,
toxaphene, methoxychlor. These are
the steady performers, the compounds
that seem to have established their
places. Along with these, he names
others that are somewhat newer, such
as aldrin, endrin, dieldrin, and hep-
tachlor.

New uses for many of these chemi-
cals are recounted also, such as for seed
treatment against maggots and other
boring insects, and for widespread con-
trol of numerous soil-borne bugs. In
another fascinating group the writer
gives farmers the low-down on some
of the most powerful and toxic organic
phosphates. Sometimes they are ab-
sorbed by plants and taken into the
tissues and carried there in enough
strength to kill sucking insects which
nibble and gnaw on the growing vege-
tation.

UCH organics are known, he says

as systemic poisons. Mostly their
use is on cotton and ornamentals. At
least two of them, he advises, are used
on vegetables to control aphids and
mites—Schradan and Systox. Malathion
with low poisonous effect on man and
animals is a bitter foe of flies, scale, and
caterpillars. Diazinon, he says, is more
poisonous to man but great guns to
stop flies and it lasts several times
longer than others in its class. He
reviews field tests with two other such
compounds newly introduced, but not
yet offered to farmers in, any amount.
These are chlorthion and pyrazion.
Quite a difference, is it not, from our
old-time main reliance upon paris
green, which we slopped on with an
old rusty watering pot or a stiff brush
and a 10-quart bucket?

Then we page Mr. Fungicide Foiler,
who tells how bordeaux mixture and
lime-sulfur are back numbers now since
1941 when the original antibiotic, peni-
cillin, was isolated from a certain

e
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fungus. Antibiotics, too, seem to act
as a systemic disease fighter inside of
the plant to which they are fed. The
best progress made recently in check-
ing plant diseases with these drugs is
the discovery that a few microorgan-
isms produce antibiotics that can kill
or limit the action of fungous diseases.
All of the main ones longest used act
as bacteria barriers instead of being
valuable against fungi. Some of the
most promising of these battlers that
seem to lick fungi and viruses are
known as “helixin,” “toximycin,” “anti-
mycin,” and “thiolution.”

To make these tough babies even
worse enemies of the plant disease
family, they add certain plant growth
regulators such as ‘indoleacetic acid.”
Then we often hear seasonal discus-
sions in the field of cotton defoliation
as an aid to the maturity and harvest-
ing ease of the crop in the South.
These include such technical names as
“calcium cyanamide” and “amino tri-
azol.” Besides, the whole field of
weed eradication has been. invaded by
chemical control methods with a lan-
guage all its own—making the old-
time terms almost as archaic as the hoe.

LL this means far greater security
against the old foes and pests we
could never quite conquer or subdue.
It also means a heap of queer and
dizzy scientific words that only the
expert and the manufacturers are able
to roll off their tongues and keep them
separate and well behaved. Your
county agents will back me up when
I say that chemicals for crop protection
and livestock sanitation, and for home
and stable application, are now just as
important to farming as the plow, the
combine, and the electric power line.
The general public doesn’t realize
the great role that the chemist and his
technology play in getting better qual-
ity into farm products and to some
extent saving labor and time. You see
the combine and the power plows and
all the other mechanical accoutrements
with which the farmer multiplies his

.
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individual efforts. But the decisive
action of detergents, adhesives, weed
killers, plant hormones, trace elements,
and antibiotics are very little in evi-
dence by comparison to the bulky and
noisy machines so indispensable to agri-
culture today.

Few know that the discovery and
application of chemical methods and
substances in all the specialized fields
of farming and stock raising have ac-
tually spread much faster than the intro-
duction and adoption of improved ma-
chinery. We have had mechanical
marvels and gadgets to speed the plow
and lift the burden from routine farm-
ing for over half a century. But the

actual chemical era in agriculture has
dawned and risen to its present unique
place within the span of 20 years or
less. Figures have been cited by au-
thorities to convince us that this is true.

Taking the 1935-36 period as 100,
the situation in 1950 indicated that
while all manufactured products stood
at 210, and general chemical products
at 265, the position of chemicals made
for industry and agriculture zoomed
up to 455. By this time no doubt the
upward stretch has sent these applied
chemicals for farm and factory beyond
the 500 index.

The oldest of human arts and profes-
sions is going through a revolutionary
change by reason of the new chemistry
it is fast absorbing into its everyday
life. The times ahead are ripe with
promise of food and fiber in plentiful
supply, but it may carry with it some
grave problems of a social and eco-
nomic kind for which we must be well
prepared.
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About the time that our farm friends
in the East decided that eternally push-
ing their way westward to fresh lands
was at an end, it became clear that new
frontiers in skill and improved methods
was destined to replace the wanderlust
and speculation of the prairie schooner
days. So presently we saw the estab-
lishment of our system of agricultural
trial and error centered in the experi-
ment stations.

HIS soon led to the birth of agri-
cultural chemistry. Looking back,
we recall that the first achievements
credited to agricultural chemistry re-
lated to plants, soils, and artificial fer-
tilizers. We all remember how few
of our neighbors were originally will-
ing to lay aside the manure fork to
invest in plant foods coming to them
in bags. But some of them used com-
mercial mineral plant foods even at the
turn of the century, possibly, if the
records are straight, about fifty million
dollars’ worth of it. By 1950, farmers
were investing as much as 900 million
dollars a year for chemical menus for
hungry plants on unbalanced soils.
Every year the fear that we will run
short of fertilizer is quickly dispelled
by authorities who hasten to reassure
anxious farmers about new production
units and more potent formulas. Tell-
ing a farmer these days that he ought
to use fertilizer chemicals is like ad-
vising a baker he ought to use flour.
So up until about 15 years ago, agri-
cultural research was centered mostly
on aiding the physiological processes
in plants and animals in the ordinary,
routine ways with fertilizers for soils
and better feeds for livestock. In doing
this, use was made of materials already
at hand. New synthetic combinations
were unknown. That is to say, the
scientists of the recent past went a good
step further. They used some imagina-
tion, after bumping headlong into some
results in the laboratory and the test
plots that did not square up with
ordinary chemical experiences.

(Turn to page 50)
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More bales per acre, marketed properly, mean more net profit per hour of labor.

Seven Steps to Good Cotton

ng Sk m Wellr

Department of Agronomy, Mississippi State College, State College, Mississippi

OTTON has been, and still is, the

main source of farm cash income
in Mississippi. Sales of lint and seed
amounted to 57%, of the State’s farm
income in 1947-51, and was 74% in
1954, Bankers still finance crop pro-
duction based on the number of acres
planted to cotton on the farm. In good
cotton years like 1925, 1937, 1948, and
1953, everyone—farmers, laborers, gro-
cerymen, implement dealers, teachers,
lawyers, doctors, and others—had
money to spend.

In 1930, Mississippi farmers planted
4.1 million acres to cotton. The pro-
duction that year was 1.4 million bales,
averaging 168 pounds of lint per acre.
It required 3 acres to produce 1 bale.

1 Illustrations courtesy Mississippi Extension Edi-
torial Department.

The cotton sold for 6¢ per pound of lint.
An average for the last 6 years, 1949-
1954 shows 2.3 million acres planted
to cotton produced 1.67 million bales,
and 345 pounds of lint per acre. Five-
Acre Cotton demonstrators grew 867
pounds of lint per acre.

The 1930 era in the State’s history
helped people to understand that a one-
crop system of keeping the land clean
depleted the soils and greatly contrib-
uted to the low farm income. The
cotton itself removed less total minerals
from the soil than was removed by
corn, oats, and hay crops. However,
the clean system of cultivation kept the
cotton fields bare during high rainfall
seasons of the year and, consequently,
the soils eroded.
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Fig. 2. Average yields per acre of cotton were low due to failure on the part of 85% of the
farmers in Mississippi to make use of all recommended improved practices from 1928 to 1933.

A New Plan for Cotton

In 1948, the author, serving in his
present capacity, met with 42 represen-
tatives of research, education, and in-
dustry to get approval of a new plan for
the use of all research in cotton produc-
tion. Prior to this meeting, cotton
research information available in Mis-
sissippi was analyzed and written into
the new program, namely, “SEVEN
STEPS TO MORE COTTON, MORE
MONEY:”

1—Fit Cotton Into a Balanced Farm
Program;

2—Take Care of Your Soil;

3—Get Together on the Best Local
Variety;

4—Make Your Labor and Equipment
Count;

5—Control Diseases and Insects;

6—Pick and Gin for High Grade;

7—Market for Grade, Staple, and
Variety Value—Stimulate Con-
sumer Interest in the Use of Cot-
ton Products.

It was pointed out that Mississippi
farmers were not using in their annual
production all the known cotton re-
search available. It was also shown that

if this program were followed in its
entirety by Mississippi farmers, cotton
yields would be doubled or tripled in
the very near future.

Sixteen Mississippi organizations rep-
resenting those industries interested in
having cotton remain a source of farm
income voted to finance a 5-Acre Cotton
Contest in the amount of $5,000 per
year. The contest was designed to
serve as an incentive to cotton farmers
and county agricultural workers to
demonstrate the use of all SEVEN of
the recommended improved practices.
During the past 6 years it has definitely
proved through hundreds of these dem-
onstrations that a complete cotton pro-
duction program will double the yield
per acre.

First Step—Fit Cotton Into a
Balanced Farm Program

Mississippl cotton farmers are now
making plans to plant their 1955 acre-
age allotment on the most productive
land on the farm. They also are fitting
cotton into a balanced farm program.
Those acres taken out of cotton since
1930 have been planted to pastures,

corn, oats, soybeans, rice, truck crops,
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Fig. 3. Carmen Massey, Lyons, Mississippi, pointing out to his father that a complete production
plan produced 3 bales per acre on his 5-acre plot in 1949,

and timber. Such combinations of
enterprises as cotton-dairy, cotton-live-
stock, and cotton-truck have returned
highest net income per worker.
Managerial skills are necessary for
successful operation of a complete cot-
ton production program. Farmers who

developed these skills produced an

average of twice more per acre than
other farmers.

Second Step—Take Care of
Your Soil

This step is emphasized the year
round. A balance of minerals is a
very important factor in growing

Fig. 4.

and te

Ct.ntr.nl Mississlppl cotton farmer’s failure to plant winter cover crops, follow a crop
ti terraces let soil erosion ruin good farm land prior to 1948.



February 1955

higher yields of cotton per acre. Soil
testing indicates the need for lime,
phosphate, and potash in each field
studied. Through soil testing a com-
plete fertilization program is made
possible.

In 1930, farmers in the Mississippi
Delta were using 30 pounds of nitrogen
per acre. In the Hill area of the State
farmers used an average of 287 pounds
per acre of mixed fertilizer, 4-8-4, and
sidedressed with 15 to 20 pounds of
nitrogen per acre. Lime was not being
used under cotton to any extent.

Cotton farmers could not make 2
bales per acre on land testing pH 5 and
below, even if they doubled their fer-
tilizer rate per acre. Research shows
that on acid soils of pH 5 or lower, the
phosphate (P,O;) is tied up and it
requires twice as much P.Oj to get the
same yield obtained on a soil testing
pH 6.5.

Many farmers applied three times
the normal rate of fertilizers per acre
without liming, and the cotton de-
veloped “crazy leaf” or manganese
toxicity. Liming the soil corrected the
trouble for the next crop. This is one
very important reason why cotton yields
from 1930 to 1948 were low on the
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acreage planted in the Hill area. On
the average, Hill farmers plant one-half
the cotton acreage in Mississippi. About
35%, of this acreage is planted on hill
land with varying degrees of slope,
which causes water to become a limit-
ing factor in high yields per acre.

To produce stalks, roots, leaves,
burrs, seed, and fiber for a 500-pound
bale of lint cotton, 72 pounds of nitro-
gen, 48 pounds of P,Oj, and 48 pounds
of K,O are needed. Mississippi re-
search over a period of years shows that
600 pounds of a 6-8-8 mixed fertilizer
or its equivalent placed 6 to 8 inches
deep in the seedbed before planting,
followed with a sidedressing of 36
pounds of nitrogen, give most econom-
ical yields per acre. Higher or lower
rates of fertilizers are recommended,
based on findings of the soil test. Ni-
trogen is needed on all soils in the State
for maximum cotton yields. Potash is
required for maximum cotton produc-
tion on 60 to 75%, of the Mississippi
soils.

Mississippi farmers have saved their
topsoil on slopes by proper terracing.
Rainfall was trapped and allowed to
soak in for late summer use. Subsoiling
where a man-made plow sole or shallow

Fig. 5.
by this farmer in 1948, and 2 yecars later this field was just about cured through good land use.

(Compare with Fig. 4)

A balanced farm program of cotton and livestock was adopted
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Fig. 6. A balance of minerals, deep breaking,
seed treatment, sufficient moisture, and thrip
control enable cotton plant roots to penetrate

the soil. Higher yields per acre result.

natural hardpan existed allowed addi-
tional water to penetrate the subsoil.
One-fourth to three-fourths bale of lint
per acre has been reported by both re-
search and 5-Acre Cotton demonstra-
tors, as a result of subsoiling 10 to 23
inches deep. Deep breaking should be
done in the fall when subsoil is dry.

The use of such systems as vetch
and wild winter peas planted in the
fall on heavy clay soils, a seed crop
harvested in the spring, and the residue
left to rot on top of the ground, with
only enough disking to keep down
weeds in late summer, increased yields
4 to Y bale per acre. Old pastures,
5 to 6 years old, plowed under and
planted to cotton, increased yields % to
1 bale per acre. Organic matter is very
important in improving the tilth of the
soil. Highest yields of lint cotton are
obtained on soils high in both humus
and organic matter,

Moisture is another very important
production factor. Subsoil moisture
can be built up through terracing (con-
trolling the rate of flow of rain water),
subsoiling where needed, crop rotation
with broadcast crops, winter cover and

Berrer Crops WritH Prant Foop

summer legume crops, and by fallowing
or letting a field rest.

During the past 6 years we have had
2 extremely wet years and 4 severely
drouthy years. Supplemental irrigation
has played an important part where
water was available. Yields have been
increased by 1 to 2 bales per acre under
good irrigation management. Cotton is
a tropical plant and can stand a lot of
water during its growing period.
Twenty-one days after the bloom is
fully open, the size of seed and length
of the fiber are completed. The amount
of subsoil moisture stored in the soil
from December through March influ-
ences the development of the seed and
fiber in July and early August. Those
soils containing a maximum of bal-
anced minerals needed by the cotton
plant produce highest yields under
these conditions.

The amount of rainfall or showers
received in late July and early August
also determines whether Mississippi
cotton farmers pick a top crop. In 1952,
no general rains came in July; the top
crop was shed. In 1953, local rains
supplied additional soil moisture and
the best top crop since 1948 was
harvested.

T hird Step—Get Together on the
Best Local Variety

Management, minerals, moisture, and
the deepest phase of productive soils
are not the complete story for highest
economical yields per acre. Step three
is a very important phase of the com-
plete cotton production program. The
kind of cottonseed planted determines
the characteristics or kind of fibers
(lint) the ginner wraps in the bale.
The cotton farmers are the important
link between the cotton breeders and
the textile mills or spinners.

For years, the 1-10-100 seed increase
plan has helped Mississippi cotton meet
keen competition of other production
areas in the United States and foreign
countries. This plan has been respon-
sible for eliminating many of the 16
different varieties of cotton that were

(Turn to page 41)



Apparent Fertility Trends
in Western Irrigated Soils

d)’y \.M %. CAapman

Department of Soils and Plant Nutrition, University of California, Riverside, California

N our absorption with the problem

of securing maximum production of
high quality produce at lowest cost,
many of us are forgetting about the
preservation of soil productivity and the
long-time impact of irrigation waters,
fertilizers, fungicides, cropping prac-
tices, and management on our soils.

During a trip to Europe, India, and
the Orient in 1952 I was deeply im-
pressed as are all agriculturists, by two
observations:

1. The great scarcity of currently
usable soil resources in relation to
population in many areas, and the
prodigious effort expended in
building terraces and in reclaim-
ing soil from the sea to meet or
help meet human needs.

. The hundreds of years that many
of these areas have been and must
be farmed, how young in com-
parison are our farming areas, how
profligate we have been with them,
and how urgent it is for us to pre-
serve at all costs these necessary
resources.

These observations, coupled with the
poverty so evident in many of these
areas, served to focus my attention and
make me acutely conscious of our
precious resource, the soil, and the im-
portance not alone of trying to find
ways and means of securing maximum
production now, but of maintaining
soil productivity for our future genera-
tions.

Some indications of long-time chem-
ical trends under irrigation agriculture
are furnished by a lysimeter experiment
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which we have had under way at this
station for nearly 20 years. Everything
that goes on in the soil of this experi-
ment by way of irrigation water, rain,
fertilizer, seed, and organic matter is
measured as is everything removed by
leaching and crop removal. With an
inventory of the chemical constitution
of the soil at the outset and checking
these at periodic intervals, we have been
able to measure the net gain or loss of
various of the major nutrients for all
of this period. The results of the first
15 years of this experiment on gains,
losses, and balance of nutrients in this
soil are shown in Table I. These re-
sults are striking, especially when con-
sidered in the light of the short space
of 15 years as compared with the hun-
dreds of years we must continue to
farm our soils.

Calcium—They show for calcium a
substantial gain, amounting to some
413 pounds per acre per year. In part,
this calcium has come from the con-
sistent use of calcium nitrate fertilizer.
However, the gain from the latter
would amount to less than half of that
found. The rest has come from the
irrigation water.

Magnesium—The amounts of mag-
nesium added in irrigation water just
about balance the magnesium lost by
leaching and by crop removal. There
is a slight loss. This might be greater,
of course, under other types of cropping
and leaching conditions.

Potassium—With reference to potas-
sium, the picture is striking. Here
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TaBLE I.—TREND OF FERTILITY IN AN
IRRIGATED So0IL—CROPPED TO SUDAN
GRrASS ANNUALLY AND FERTILIZED AT
THE RATE oF 200 rBs. Carncium NiI-
TRATE PER ACRE.

Total gain or | Gain or loss

Element lossin 15 yrs.| per year
Ibs/acre 1bs/acre

Calcium ., . 4. + 6,189 +413.0
Magnesium. . . .. - 17 e [ |
Potassium. . .... — 3,852 —236.0
Sodium, ..o 4+ 1,913 “+127.0
Nitrogen. ......| — 724 — 48.2
Phosphorus. . ... — 227 - 15:1
Bulfur... ..o + 399 -+ 26.8
Chlorine. ....... + 119 4+ 7.9
Bicarbonate. .. .| 12,203 -+815.0

there has been a net annual loss of 236
pounds of potassium per acre per year.
Though the total lost amounts to but
1% of the total potassium of the soil,
it indicates clearly that sooner or later
soils to which potassium is not restored
by fertilization, even though initially
rich in this element, are going to re-
quire the addition of potassium fer-
tilizer.

Sodium—With sodium there has
been a net gain. This stems entirely
from the sodium contained in the water.
The irrigation water used in this experi-
ment was a low salt containing moun-
tain water but neither crop removal nor
leaching loss has been sufficient to sub-
tract that added in the irrigation water.
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Nitrogen—In the case of nitrogen,
despite the fact that 200 pounds of this
element were added annually, there has
been, in addition, a net loss of 48.2
pounds per acre unaccounted for, thus,
the total net disappearance is 248.2
pounds per year.

Phosphorus—There has been a net
loss of 15.1 pounds of phosphorus per
acre per year.

Sulfur—With sulfur, there was a net
gain of 26.8 pounds per acre. As with
sodium, this was due to the sulfate in
the irrigation water.

Chlorine—In the case of chlorine,
there was also a net gain, though it
was rather small.

Bicarbonate—With reference to bi-
carbonate, there was a very large gain.
This constituent came entirely from the
bicarbonate of the irrigation water,
When added to soils, a part of it, that
in the calcium form, goes to insoluble
calcium carbonate and a part remains
undoubtedly as sodium bicarbonate.
The pH of this soil has changed in
the short space of 15 years under irriga-
tion agriculture from pH 6.6 to pH 7.9.

These data set me to thinking about
our current fertilizer practices in West-
ern States and I have assembled in
Table IT acreage and average fertilizer
usage data for fruits and vegetables in

(Turn to page 40)

TABLE IT.—ACREAGE AND AVERAGE FERTILIZER UsSE oN FRUITS AND VEGETABLES IN
10 WESTERN STATES!

N P205 K0
Crop Acreage
Av. lbs. Av. lbs. Av. lbs.
Tons |peracre| Tons |peracre| Tons | per acre
Breuits: o iveavian e 1,897,000 | 55,133 58.1 7,719 8.1 891 0.9
Vegetables. .. ...... 1,001,000 | 28,040 56.0 21,845 43.6 7,835 15.6

1Washington, Oregon, Idaho, Montana, Colorado, Utah, Nevada, California, Arizona, New Mexico.
Data taken from Report No. 4 of The Fertilizer Work Group, National Soil and Fertilizer Research Com-

mittee. August 1951. Mimeographed.




shortages of Potash Limit
Michigan Grape Yields

gy R pauf afar.f:en, e = Jénwm-té,, and .jvlarry K Bell*

Horticultural Department, Michigan State College, East Lansing, Michigan

HORTAGES of potassium are ap-

preciably reducing yields of Con-
cord grapes in Michigan, according to
recent studies. A survey of the prin-
cipal grape producing areas of Michi-
gan conducted during 1953 and 1954
indicates that 65 per cent of the Con-
cord vineyards may be suffering from
potassium shortages. Fertilizer plots
comparing different amounts of potash
applied indicated that yields could be
significantly increased the year of initial
application in vineyards where potas-
sium previously was very low.

* Photos by H. L. Garrard.

Although isolated instances of potash
deficiencies had been found in Michi-
gan vineyards prior to the recent sur-
vey, potash levels were assumed to be
adequate in most instances. In early
experiments in southwestern Michigan,
Partridge (1923) found that applica-
tions of potash failed to increase vine
growth and fruit yield. Furthermore,
the applications had no effects on time
of fruit maturity nor on the percentage
of soluble solids in the fruit.” In fact,
Partridge and Veatch (1931) stated
that the depth of the humus layer of
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Fig. 1. Relationships of yield and per cent potassium (K) in grape leaf petioles.
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Fig. 2.

With 180 lbs. K20 per acre, vines had
good vigor and produced large, well-colored

fruit clusters. No leaf scorch apparent. 1.26%
K in leaf petioles. Grape fertilizer plots, Kala-
mazoo, Mich., Sept. 20, 1954.

the surface soil had a greater influence
on vine growth and production than
any fertilizer practice that they studied.
As a consequence of these findings,
fertilizer recommendations for Michi-
gan vineyards for many years tended
toward use of only nitrogen or manure
when the latter was available. During
recent years, however, N-P-K fertilizers
have been recommended, and the ma-
jority of growers annually have been
applying various grades and amounts
of so-called “complete fertilizers.” Few
growers, however, have been applying
suffcient quantities of potash to supply
the demands of a heavily producing
grapevine.
Nutritional Survey

At the request and through the sup-
port of Michigan grape growers, in
conjunction with the National Grape
Cooperative Association, Inc., a survey
of several Concord vineyards was con-
ducted during 1953 and 1954 to de-
termine the nutritional status of the
State’s principal grape areas. The sur-
vey was designed to locate areas of
actual or potential nutrient element
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shortages as an aid in improving ferti-
lizer recommendations.

During July and early August of
each year, soil and leaf petiole sam-
ples were taken from 10 vines in sec-
tions of each of 62 vineyards located
primarily in southwestern Michigan.
Petiole samples were found to be a
reliable index of the nutritional condi-
tion of the grapevine. The use of
petiole samples also eliminated certain
difficulties encountered in the prepara-
tion of leaf blades for analyses. In
mid-September vines in the same sec-
tions were harvested to determine fruit
yields and for determination of soluble
solids and titratable acidity. Informa-
tion was obtained from each grower
in regard to present and past cultural
practices and vineyard performance.

Potash-deficiency Symptoms
Observed in Field

One of the most noticeable and
striking features seen in many vine-
yards during the survey was the occur-
rence of a marginal and interveinal
chlorosis on leaves. These symptoms

were found to be widespread in the
grape areas and were especially preva-

Without potash, typical vine showed
low vigor, excessive leaf scorch, and small,
poorly-colored clusters. Only 0.21% K in leaf
petioles. Grape fertilizer plots, Kalamazoo,
Mich., Sept. 20, 1954.

Fig. 8.
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Fig. 4.

With only 90 Ilbs. K20 applied, vigor
was improved somewhat, but leaves showed some

marginal yellowing and scorch. Only 0.329;, K
in leaf petioles. Compare with Figs. 2 and 3.
Grape fertilizer plots, Kalamazoo, Mich., Sept.
20, 1954.

lent in vineyards located on light-tex-
tured soils. The first symptom to be
observed appeared in mid-July as a
slight marginal discoloration of the
leaf. As the season progressed, the
symptoms became more apparent, vary-
ing from a slight marginal chlorosis to
a severe marginal and interveinal chlo-
rosis, which by harvest time often had
advanced to a necrosis and crinkling
of the leaf (see cover). Petiole analyses
confirmed that these symptoms were
due to a deficiency of potassium. Al-
though widespread potassium defi-
ciency previously had not been sus-
pected, it was apparent from visual
observations that many vineyards were
suffering from a shortage of this ele-
ment. It was suspected also that many
vineyards were suffering from defi-
ciencies of potassium even though
symptoms were not apparent on the
leaves.

Petiole Analysis Confirms
Field Observations

Petiole and soil analyses revealed
that shortages of potassium were wide-
spread throughout Michigan’s grape
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producing areas. Furthermore, it was
noted that where this condition existed,
grape yields were reduced appreciably.
When the data were grouped in regard
to yield, it was apparent that a definite
relationship existed between the potas-
sium in petioles and yield (Fig. 1).
Thus, as fruit yields increased from
less than three tons per acre to between
five and six tons per acre, there were
corresponding increases in petiole
potassium from 1.28 to 1.67 per cent
dry weight (Table I).

Vigorous, healthy-appearing vine-
yards which produced over four tons
of grapes per acre had petioles with
potassium values which averaged 1.99
per cent on a dry weight basis. This
potassium value was selected as a tenta-
tive standard for petioles from all vine-
yards included in the study. On the
basis of this value it appeared that even
many of the higher-producing vine-
yards would benefit if additional potash
were applied. Potash-deficiency symp-
toms generally were found where there
was less than 0.75 per cent potassium

Fig. 5.
showed very low potash but very high phos-

Tissue tests of grape leaf petioles
phates on the h plot, left. Both phos-
phates and potash were high where 180 lbs. K:0
had been applied, right. Purdue modified tissue
tests used. Analyses of leaf petioles showed
0.22 and 1.31 per cent K, respectively. Grape
fertilizer plots, Lawton, Mich., Aug. 29, 1954.
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TABLE I.—AVERAGE NUTRIENT COMPOSI-
TION OF CoNcorp PETIOLES OoF FOUR
Y1ELp CLASSES. ALSO, STANDARD VAL-
UES FROM AVERAGES OF HEALTHY,
MODERATELY PRODUCING VINEYARDS,

Yield (tons per acre)

Stand-
Nutrient | 56 | 4-5 | 3-4 | 2-3 | ard
values

N, % 0.81 | 0.80 | 0.73 | 0.83 | 0.81
P, % 0.24 | 0.33 | 0.29 | 0.47 | 0.31
K, %....|167|154|138|128| 1.99
Ca, %....| 178|172 1.88| 1.72 | 1.66
Mg, %....| 054 | 0.54 | 0.80 | 0.98 | 0.41
Mn, %....| 0.05| 0.09 | 0.18 | 0.04 | 0.06
Fe, ppm. 41 45 46 39 39
B, ppm...| 30 28 . 29 28
Cu, ppm.| 23 | 41 24 | 48 | 39

in the petioles. In one vineyard the
petioles contained only 0.16 per cent
potassium on a dry weight basis. De-
ficiency indices were calculated from
the standard value and adjusted by co-
efficient of variation. These indicated
that potassium deficiency existed in 65
per cent of the vineyards in the survey.

Drought and Potassium Deficiency

It is generally believed that under
dry soil conditions a reduction in the
absorption of potassium by the roots of
plants may occur. Because of generally
low soil moisture conditions in Michi-
gan’s grape producing areas during

YIELD (tons/acre)
5
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1953, it was believed that widespread
potassium deficiencies prevalent during
that season may have been partly due
to drought. During the summer of
1954, moisture generally was at a nor-
mal or above normal level in most
Michigan vineyards; yet a widespread
occurrence of potassium-deficiency sym-
toms was noted. The severity of the
symptoms, however, was more pro-
nounced in 1953 than in 1954, indicat-
ing that drought may have been a con-
tributing factor in 1953.

Other Nutrient Elements

There was an inverse relationship for
potassium with calcium and magne-
sium as evidenced by the petiole anal-
yses. As the potassium increased,
there was a decrease in both calcium
and magnesium. Also, similarly, as
calcium increased, there was a decrease
in magnesium. These relationships
among the three major cations (potas-
sium, calcium, and magnesium) nor-
mally are expected but were stronger
in these grape petioles than has been
observed in foliar tissues of other fruit
CI'GPS.

Amounts and relationships of other
nutrient elements (nitrogen, phos-
phorus, iron, boron, manganese, and
copper) in the petioles showed no con-
sistent trends or patterns when the data
were grouped according to fruit yield
classes. Furthermore, no serious short-

(Turn to page 47)

512 6

KCL at 300 Ibs/acre

Fig. 6. Grape yields increased about 1.5 tons per acre by applications of muriate of potash (KCI)
or sulfate of potash (K:50i1) at rates to supply 180 lbs. K:0 per acre.




Fig. 1.

This four-year-old Rederest peach tree in replant block is receiving one pound of 8-8-8
per year of age in April, plus 14 pound sodium nitrate per year of age in May.

Fruit Fertilization
in New Jersey

ﬁy é)rnedf g CZrc'df

Department of Horticulture, Rutgers University, New Brunswick, New Jersey

RUIT growers and those of us who

work with them will agree, I'm sure,
that it is not a simple matter to make
general recommendations for the fertili-
zation of orchard fruits or small fruits.
Recommendations of a general nature
are prepared, however, by the Agricul-
tural Experiment Station and Extension
Service for the important fruit growing
areas in the country. These recom-
mendations do not change appreciably
from year to year, or even from decade
to decade in many cases. Some new
suggestions or recommendations appear
regularly as new information becomes
available from research. The fruit
grower must consider these recommen-
dations in their broadest sense and
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make adjustments and changes when
applying them to his farm.

In New Jersey the suggestions for
fertilizing fruit have changed somewhat
over the last 10 years. These changes
have largely been in the NPK ratios,
quantities per acre, and placement. At
the present time, the three important
fruit fertilizer ratios used are 1-1-1,
1-2-1, and 1-2-2. Most generally used
are the mixtures 8-8-8, 5-10-5, and
5-10-10.  Sodium nitrate, ammonium
nitrate, and ammonium sulfate are used
to supplement or replace the NPK in
some instances. The amounts per acre
applied have increased generally in all
fruits during the last decade. There
has been a change also in the placement
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Fig. 2. The first picking from a four-year-old
M. A, Blake tree fertilized with one pound 8-8-8
per year of age in April, plus 14 pound sodium
nitrate per year of age in May.

of most of the fertilizer to the area
under the plant as in the case of apple
trees and blueberry bushes, and over
the plant row in the case of strawberries
as opposed to broadcast applications.
Whenever we talk fertilization to a
group of growers or those who service
growers, we constantly must keep in
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mind the many other factors affecting
the fruit plant. We must also keep in
mind that each grower is thinking of
his particular orchard or berry planting,
and, therefore, what we say must neces-
sarily be of a general nature and fre-
quently qualified so as to take into ac-
count these many other factors. Unless
one does consider such factors as gen-
eral soil fertility and other soil manage-
ment practices, pest control, varieties,
rootstocks, and many others, he can
easily be misled in favor of certain fer-
tilizer treatments, or in opposition to
the use of fertilizers.

In the New Jersey fertilizer and lime
recommendations, the following para-
graph precedes the discussion of fruit
fertilization:

“No simple rule or formula will com-
pletely cover the application of ferti-
lizers to fruits. Proper fertilizer practice
will depend upon the fertility level of
the soil, other environmental conditions,
plant growth, and variety. Fruit qual-
ity depends largely on growth of the
plant and is so greatly influenced by
fertilization that good judgment on the
part of the grower always will be of
prime importance in applying nutri-
ents.”

d

A five-year-old apple orchard under -
age applied annually.

leh t. One p
Three-bushel yield.

1 8-8-8 per year of



February 1955

In New Jersey there are important
peach and apple growing areas on
sandy loam soils or silt loams and on
stony and shale soils, Some are deep,
fertile, and retentive of moisture, and
others are shallow and dry. On the
sandy soils it is necessary to apply more
fertilizer, and supplemental nitrogen is
often needed at intervals during the
period of rapid growth in the spring.
In general, an NPK mixture is pre-
ferred over a “nitrogen only” program
and this has been a recommendation of
long standing. Previous to 1900, studies
were begun to determine the nutrient
needs of fruit trees including the plum,
pear, apple, cherry, and peach. As a
result of these early studies, three main
conclusions were drawn: (1) Early ap-
plications of nitrogen were beneficial in
increasing fruit size and total yield; (2)
an NPK mixture was required rather
than “nitrogen only;” (3) the soil acid-
ity should be maintained at a level no
lower than pH 5.5. Many articles have
appeared in scientific publications and
grower magazines stating the impor-
tance of balanced nutrition and verify-
ing these three conclusions. A few of
the more recent articles are listed at the
end of this paper. All of these stress

i

Fig. 4.
picking from three moderately pruned trees; three bushels first picking from three severely pruned

trees,

Five-year-old Sunhigh peach tree receiving ecight pounds of 3-9.12.
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the importance of balanced orchard fer-
tilization.

As stated previously, the recommen-
dations in this State have changed some-
what in the last 10 years. A 3-12-6 is
no longer recommended because there
is no evidence for the need of the high
phosphorus for fruit trees.

This ratio also is too low in nitrogen
in relation to phosphorus for fruit
More and more 8-8-8 and 10-10-10 are
being used in apple orchards, and the
5-10-10 is rather standard for peaches,
which generally are on more sandy soils.
The ratios recommended cannot be cor-
rect for all orchards. Adjustments will
always be necessary for some orchards.
Dr. M. B. Davis of Canada reported
that most orchards in Canada receive a
9-5-7 or a 4-8-10. In one long-term
orchard fertilizer experiment in New
Jersey on a sandy loam soil, a 4-6-8 is
being used with good results.

During the past few years, yields and
fruit quality in general have been satis-
factory and there appears to be no need
to make any radical change in the pres-
ent program. Most growers are now
applying the fertilizer under the trees,
rather than broadcast in the case of
apples. Placing the fertilizer under the

Twelve baskets first

Pruning can nullify a good fertilizer program,
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tree is most efficient, and unless the
machinery used will place it under the
tree, it must be applied by hand. Some
growers place it in a 2- to 3-foot band
just inside the limb spread. A few
growers use a narrower band. A third
method is to cover the area under the
tree, beginning about 3 feet from the
trunk and extending slightly out be-
yond the limb spread. The main argu-
ment in favor of a narrow band is that
the sod cover does not absorb as much
of the fertilizer just when the tree needs
it most as in the case of a more complete
area fertilization. With the area fer-
tilization, more of the feeding roots
come in contact with the nutrients, and
this may be important. It is difficult
to say which method is better. Should
we use a narrow band, or should we
spread it more generally over the root
area? The orchard middle should re-
ceive a separate application to encourage
good sod and cover crop growth. A
different ratio may be needed for the
sod or cover crop. With peaches, the
broadcast method is quite satisfactory,
because the soil area under the tree is
pretty much covered, since the trees are
planted closer than apples. Growers
are quite conscious of the necessity of
applying the fertilizer, especially the
nitrogen, well ahead of bloom.

Fall Fertilization

Several of the most successful apple
growers apply the fertilizer in the fall
during November, or in the winter dur-
ing December, January, and February.
This reduces competition from the sod
since it is quite dormant. We have not
observed any difficulty with this prac-
tice, provided it is done when the trees
are dormant and not in early October.
A fall or winter application is nothing
more than an early spring application
in one sense. The value of early ferti-
lization is an established fact and has
been observed many times in the in-
creased set of apples on trees that have
shown a need for nitrogen the previous
season. In a Rome block of 30-year-old
trees, which was deficient in nitrogen
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during June, the grower applied 4
pounds of sodium nitrate per tree in
November to one row of 16 trees. An
adjacent row received no fall applica-
tion. Both rows received the annual
spring NPK. The following harvest
illustrated clearly the value of the fall
nitrogen, with an increase of 4 bushels
per tree over the check row.

We have tried to impress on the fruit
grower that some soils may contain an
adequate supply of phosphorus and
potassium, following many years of
NPK use. A “nitrogen only” fertiliza-
tion for one or two years can be ade-
quate under these conditions. Several
apple growers have followed this prac-
tice with success. We caution against
the continuance of such a program,
however, so as not to induce potassium
or other element deficiencies. The soil
analysis also may indicate a change to
a ratio quite different from one of the
three mentioned. One peach grower
whose orchard is on a gravelly loam
soil is growing excellent fruit, using a
3-9-12 fertilizer. He might be able to
grow even better fruit by using a differ-
ent ratio, but I'm sure it would require
several years of careful study to show
a distinct improvement.

Now to get down to the general rec-
ommendations, For non-bearing apple,
peach, plum, and cherry trees, we rec-
ommend one pound of 8-8-8 for each
year of age of the tree annually applied
in the early spring. On many soils, it
is necessary to follow this with nitrogen
during May or early June at the rate
of 14 to ¥ pound of sodium nitrate or
its equivalent per year of age. This
same program can continue during the
first few fruit bearing years. Since a
full bearing peach tree requires from %
to 1 pound of actual nitrogen annually,
it is recommended that no more than
10 pounds of 5-10-10 be applied to a
peach tree as a basic spring application,
Also it is recommended that no more
than 3 pounds of sodium nitrate, or the
equivalent, be applied as a supplement.
Both the NPK and the nitrogen may be

(Turn to page 45)




Fig. 1.

The row of trees on the left received Mg, Mn, Cu, Zn, and boron in addition to NPK. Trecs

in the row at the right received only NPK.

South Carolina’'s Peach Indusiry

Adopts New Ideas
ol R B

Department of Horticulture, Clemson Agricultural College, Clemson, South Carolina

HE story of South Carolina’s rise

to prominence in the production of
fresh peaches has been an interesting
and varied one. The course of this
rise has been marked by milestones of
both major and minor importance.
Noteworthy in the former are the be-
ginning of commercial peach produc-
tion in Piedmont South Carolina, the
heavy increase in peach tree population
in the mid-thirties, the change in ferti-
lizing practices in the late thirties, the
introduction of new, earlier, high-col-
ored varieties with chilling require-
ments adapted to various localities, the
introduction and use of the principle of
hydrocooling, the introduction and use
of organic pesticides, and the use of
portable irrigation in peach production.
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Of slightly lesser importance are the
use of minor elements in peach or-
chards, particularly in central South
Carolina, and conservation practices in
which permanent or semi-permanent
sods are used.

In 1921 and 1922, approximately
11,000 peach trees were planted in
Spartanburg county. From this start
the plantings increased in this county
to the point that there were more
than 3 million peach trees in 1948.
There was very little increase in both
Spartanburg county and the State as
a whole from 1922 until 1935. Be-
tween 1935 and 1940 the peach tree
population increased from slightly more
than 1% million trees to over 3%
million. About 60% of this increase
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was in Spartanburg county alone. The
peak was reached in 1948 when the
peach tree population was approxi-
mately 5! million trees; however, cold
injury in three successive years was di-
rectly responsible for decreasing this
number to approximately 4% million.

Up until the late thirties the primary
fertilizer recommendation for peaches
in South Carolina was the use of nitro-
gen; however, in the late thirties certain
peach plantings indicated by character-
istic symptoms, particularly in Pied-
mont South Carolina, that application
of other nutrient elements was neces-
sary. Test work conducted verified
this diagnosis. In work conducted by
the Clemson College Extension Service,
there evolved a new fertilizing program
which not only included the use of
nitrogen but also adequate amounts of
potash and phosphate in conjunction
with proper adjustments of soil pH
through the use of lime.

The fertilizer recommendations to-
day for South Carolina peach orchards
are based on this work as well as on
other research done by workers in
peach-growing states in the East. On
the basis of a 400-bushel annual pro-
duction per acre, fertilizer recommenda-
tions are as follows: 30 to 50 lbs. of N,
100 Ibs. K,O, 50 to 60 lbs. of P,Os.
About one half of the potash and all of
the phosphate, along with a small por-
tion of the nitrogen, are applied in the
fall at the time the cover crop is seeded,
and the remainder of the potash and
nitrogen is applied prior to February 1.
On carly varieties, particularly those
ripening prior to July 1, a portion of
the nitrogen can be applied immediately
after harvest, particularly if the trees
have a faded, starved appearance. Ob-
viously, this application of nitrogen is
intended to assist in proper fruit bud
formation.

In 1946 some test work was set up
in Chesterfield county on Norfolk sand
for the purpose of testing the value of
minor elements in peach production.
In this test plot, combinations of the
following were wused: Magnesium,
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manganese, copper, zinc, and boron.
Each plot received a combination of
the above minus one, plus N, P, and
K with the pH adjusted to 6 through
the use of lime containing no mag-
nesium.

Data indicated the best growth to
be in the block receiving all the nu-
trient elements listed; slightly less
growth was noted in blocks containing
the combinations minus one element.
Most noteworthy of the data was the
fruit set in 1950. The plot was injured
by low temperatures on April 14, The
fruit count revealed an average of 130
fruits per tree on the check plot while
the plot receiving all of the nutrients
showed an average of 220 fruits per
tree. As a result of this, a recommenda-
tion for the use of minor elements on
peaches in the lighter type soil has
been made, The recommendation is
as follows: 4-8-8, 4-8-12, or 4-12-12
containing 3% MgO, 1%, MnO, %%
oxide of copper and 10 lbs. of borax
per ton. In addition, trees are to re-
ceive one or two spray applications of
zinc during the growing season.

The initial planning of the South
Carolina peach industry was formed
on the basis of a succession of ripening
dates using Elberta as the key variety.
Specifically, the harvest period for
peaches in South Carolina was to follow
that of Georgia and before the harvest
period of the same variety in the Mid-
west and Eastern States. Because of
this, the Elberta variety and varieties
ripening in the same season formed a
vast majority of the peaches produced
in South Carolina. Up until just be-
fore World War II, however, the in-
troduction of new early, highly colored,
yellow-fleshed varieties has changed
the picture completely. In the twen-
ties and thirties a total of 709/ of the
peach tree population was planted to
the Elberta variety, while as late as
1949, 589 of the trees in the State
were Elberta. Since that time these
figures have rapidly changed, and now
Elberta makes up less than one half
of the peach tree population, Of the
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Fig. 2. Hydrocooling Lexing

approximately 250,000 trees being
planted during the winter of 1954-55,
only about 50,000 are of the Elberta
variety, while the remaining 200,000
consist mainly of varieties ripening be-
fore Elbertas.

The introduction of these new vari-
eties has influenced marketing, cultural
practices, and pest control, and, because
of the short chilling requirement of

county p

Walter P. Rawl, grower.

some of the new varieties, a consider-
able acreage in new areas is being
planted to peaches. Heretofore, only
sporadic plantings of peaches were
made in south-central South Carolina.
Most varieties in these plantings had
a chilling requirement too long. for
that latitude; so only partial success,
or failure, was the result in about two
(Turn to page 39)

Fig. 8.

Portable irrigation in use in a Spartanburg county orchard, Clyde Dobson, grower.



What Determines Forage (uality?

By Warshaltl & MeCullough

Georgia Agricultural Experiment Station, Experiment, Georgia

N the past, those concerned with

pastures have of necessity thought
chiefly of achieving greater production
per acre and of extending the grazing
period. When the animal men began
to use the new plants and better fer-
tilizer and management practices to
provide feed for their livestock, it be-
came evident that total forage pro-
duced was of limited value in predict-
ing the animal response to a forage
program. The next step was an at-
tempt to measure the value of a pound
of forage in relation to the animal
products it would produce. This was
done by measuring the gain in body
weight and the milk or other product
produced and then calculating the the-
oretical quantity of nutrients required
by the use of some feeding standard.

This system was of value in separating
valuable from inferior forages, but it
did not provide an answer to questions
on forage quality necessary to insure
a desired level of animal production.

New techniques which permit the
measurement of both forage intake and
digestibility have paved the way for
better descriptions of forage quality.
Thus, at present, much emphasis is
being placed on what might be termed
“qualitative factors” in forage quality.
The mere feeding of a certain level of
digestible protein and TDN is no as-
surance of obtaining a desired level of
animal production. In this paper,
therefore, emphasis will be placed on
the factors known to affect the feeding
value of a pound of forage.
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Forage Digestibility

The first step in defining forage qual-
ity is to obtain a descriptive value for
various forage conditions which can be
related to the type of animal response
obtained. One of the easier and more
universally used measures is the per-
centage of the dry matter that is di-
gested. Such a measure is easily ob-
tained and can be repeated at frequent
intervals. It was assumed by many of

the earlier workers that digestibility °

would follow closely the relative stage
of maturity of the forage. However,
recent studies at several stations have
shown that factors other than stage of
maturity affect this value. One ex-
ample of such studies is shown in
Table I. The three forages studied
(oats, rye, and rescue grass) are com-
mon winter forages in Georgia. Obvi-
ously, the change in season exerted a
greater influence on digestibility than
the stage of maturity as measured by
the leaf/stem ratio. Also of interest is
the difference between species in the
degree to which the leaf/stem ratio fol-
lows a downward trend in digestibil-
ity. Thus rye changed very rapidly
while oats changed much more slowly,
although the change in digestibility
was about the same. Under grazing,
the leaf/stem ratio changes several
times during the season depending
upon grazing pressure, climate, and
such fertilizer practices as nitrogen top-
dressings. Perhaps part of the failure
of the digestibility to follow the leaf/
stem ratio was due to selective grazing
by the experimental animals. Another
point that should be mentioned is the
possibility that stage of maturity does
not have the same meaning in animal
nutrition as in agronomy.

While each of these changes may be
accompanied by changes in animal per-
formance and forage digestibility, it
does not follow that digestibility
changes will reflect the true differences
in feeding value. In Table II are
shown the results from 15 digestibility
trials with several forages. Careful
study of the table will show something
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TABLE I.—CHANGE IN LEAR/STEM RATIO
AND DigeEsTIBILITY OF THREE WINTER
FoRrAGES.

Ratio* Dry

Date Forage matter
digesti-

Leaf | Stem | hility

% % %

March 7 | Rescue 100 0 80
Rye 100 0 78

QOats 100 0 78

April 3 | Rescue 55 45 80
Rye 16 84 73

Oats 75 256 79

April 14 | Rescue 24 76 68
Rye 13 87 69

Oats 54 46 71

* Dry matter

of the variation in animal response to
forages of similar dry matter digesti-
bilities. Three of the observations
were made with forage having a dry
matter digestibility of 70%,. The range
in animal response to the forage condi-
tions as measured by persistency of
milk production was from 81 to 1169.
In Figure 1 the relationship between
persistency of milk production and dry
matter digestibility for the data in Ta-
ble IT is shown graphically. The cor-
relation of 0.574 indicates a good rela-
tionship but leaves little doubt that
other factors are involved.

Balance of the Ration

The effect of ration balance on the
efficiency of feed utilization has long
been known to workers in animal nu-
trition. Numerous experiments have
shown that each nutrient expresses its
maximum value when present in the
ration at an optimum level. Unfor-
tunately, in feeds, as in fertilizers, many
factors affect the use of any one nutri-
ent and there is no one level that is
ideal for all conditions. Thus the
ideal level of crude protein depends
upon the energy level; the ideal amount
of phosphorus depends upon the cal-
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TABLE IL.—DATA FrRoM DIGESTIBILITY TRIALS WITH SEVERAL SOUTHERN KFORAGES.
Persistency Therms of Dry Ll A
Forage of milk metabolizable matter %r; de Dlge:t%ble
production energy/kg. digestibility ik prOSALT
% i %o % %o
StarrMillet. . ..ovovs 98 2.61 73 21 25
BT Millet: . i 92 2.43 60 22 LT,
Sndan e 93 2.42 65 23 19
Bermuda, ..... .. 79 2.20 59 27 13
10511 TN M i e [ 68 2.07 58 30 15
Starr Millet. . ........ 80 2.33 61 26 21
Fescue. .......coonvunn 84 2.31 © 58 24 11
ReRia oo AL s 86 2.34 62 25 15
3 07T (P i S B 82 2.49 65 22 19
b EE BT 6 1 T A 92 2.63 70 22 17
3 e 81 2.63 70 20 17
Temporary*.......... 116 2.98 70 13 25
Temporary........... 110 2.85 o 16 17
Temporary........... 108 2.62 77 21 14
Temporary........... 94 2.58 75 21 12

* Qats, ryegrass, and crimson clover.

cium and crude fiber level; and the
crude fiber level depends upon the com-
position of the crude fiber. The ap-
parent impossibility of defining a bal-
anced ration does not preclude the pos-
sibility of defining limits within which
the ration is balanced. In forages
nearly all studies have shown a nega-
tive relationship between an increase
in crude fiber and animal production
and a positive relationship with crude
protein. Axellson has shown that there
is an optimum content of both crude
fiber and protein in balanced rations
for ruminants.

In Figure 2 the results of Axellson’s
work relative to the efficiency with
which the available energy of a ration
is converted to body weight are shown.
It shows quite clearly that both a defi-
ciency or an excess of either of the
nutrients reduced the efficiency of feed
utilization. Reference to the figure
will show that in most forages the crude
fiber level usually occurs in excess of
the optimum while the digestible pro-
tein level usually falls below the opti-
mum. Thus some explanation is af-
forded for the detrimental effect of a
crude fiber increase and the beneficial

effect of a crude protein increase. (The
optimum discussed here should not be
confused with feeding standards or
minimum nutrient requirements.)

In forages the change in fiber and
protein usually occurs concomitantly.
Thus Axellson proposed the formula Y
=3.24-4-0.00140X,—0.0391X> (where
Y—the m.. per Kg of dry matter,
Xji=—the amount of digestible protein
in grams per Kg of dry matter, and X,
—the content of crude fiber in 9, of
the dry matter) to describe changes in
the nutritive value of feeds. In Fig-
ure 3 the forages listed in Table II
have been calculated using the above
formula. The correlation of 0.876
shows one of the best relationships ever
reported between a measurable forage
condition and animal production. Since
fescue does not appear to react as a
normal forage, the data have been re-
calculated omitting the fescue data and
the correlation becomes 0.948. Obvi-
ously, therefore, two of the more im-
portant factors in determining animal
response to forage appear to be the
content of crude fiber and digestible
protein.

(Turn to page 49)
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Chore Baoy!




Left: Selling a corn
planter at farmer’s
closing-out sale.

Below: Emptying
bins of old corn for
shipment South by
river barge.



Above: Bulk spread-
ing of fertilizer has
become a year-round
job.
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Right: Unloading
sacked fertilizer
from freight cars.



Winter's Ity Grip!
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l]]l[' [;[“Yﬂl' The culture of grapes is the largest fruit growing industry

: in the world. It is.an important crop in many countries

Plﬂ[ﬂl‘ﬂ on six continents. Although the United States produces

about 3,000,000 tons of grapes annually, this represents only

about one tenth of the world’s total tonnage, an indication of the world-
wide importance of this fruit.

The grape is one of the oldest of the cultivated fruits. In fact, its culture is
so ancient that its place of origin is uncertain. Seeds of the Old World grape,
Vitis vinifera, have been found in the oldest of the Egyptian tombs, and the
evidence indicates that this fruit was cultivated in Egypt at least 6,000 years ago.

On the basis of present knowledge it appears that the Old World or vinifera
grape may have originated in the region of the Black and Caspian Seas. Varieties
of this species now provide the bulk of the world’s grape tonnage.

More than 90 per cent of the grape tonnage in the United States is produced
from Vitis vinifera, mainly in California. V. vinifera cannot be grown in areas
of more rigorous climate. Vitis labrusca, a native American species, is grown
in Michigan, New York, Pennsylvania, Ohio, Washington, and other northern
States. A large majority of this production is of the Concord variety, with
limited production of other varieties, such as Delaware, Niagara, Fredonia, etc.

Until recent years nitrogen carriers were the standard fertilizers used in
Michigan vineyards. During the past few years, however, grape growers, in
general, have been making annual applications of N-P-K fertilizers in their
vineyards. Most of the growers have used mixtures, such as 8-8-8, 10-10-10, or
12-12-12 at rates ranging from 200 to 500 pounds on an acre. These applica-
tions, while a step in the right direction, often have not furnished enough
potassium for vigorous vine growth and high yields of grapes.

The value of potash as a fertilizer for grapevines has been known for over
a quarter of a century in Europe and also for many years in the United States.
Workers in France and Germany have reported numerous cases of leaf browning
and marginal chlorosis as symptoms of potash deficiency on grapevines. Increased
yields of grapes resulting from applications of potash fertilizers have been reported
from both of these countries. Reports of potassium deficiency in United States’
vineyards have come from most major grape producing States. In most cases,
yields of fruit have been increased markedly by additions of potash in areas
where potassium deficiency has previously been found.

During the past two years potassium deficiency has been identified in many
Michigan vineyards. The lower half of the cover picture shows leaves and fruit
clusters from healthy Concord vines. The upper half illustrates varying stages
or degrees of potash-hunger symptoms on grape leaves, and also smaller and
poorly colored fruits. Marginal scorch and crinkling of the leaves are character-
istic of potassium deficiency in the advanced stages. These symptoms are
preceded earlier by chlorosis of the leaf margins. Affected leaves are smaller
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and lighter green in color than healthy leaves. The petioles of such leaves
usually have only 0.10 to 0.75 per cent potassium on a dry weight basis. Petioles
from normal appearing leaves usually contain more than 0.75 per cent potassium.

The fruit clusters and berries from potassium-deficient vines usually are smaller
and mature later than fruit from healthy vines. In severe cases the berries
may never ripen and color fully.

Applications of 180 pounds of actual potash (K,O) to an acre resulted not
only in an improvement in vine vigor but also in larger yields of fruit in Michigan
vineyards which were deficient in available potassium.

For a complete story on these experiments turn to article, “Shortages of Potash
Limit Michigan Grape Yields,” beginning on page 13 of this issue.

Sﬂlllhﬂl'ﬂ Al][‘i[:ll“lll‘isls Rt:search_ and the dissemination of

the findings of research work are
RIWiEW ThEil‘ PI‘I]II]EI[IS important factors in the considera-

tion of a potential. Therefore it was
not surprising that the 52nd annual convention of the Association of Southern
Agricultural Workers with its theme of “The South’s Agricultural Potentials”
drew more than 1,000 research workers, instructors, and extension people to
Louisville, Kentucky, February 7-9.

It is significant to note that the Association was founded in 1899 as the Cotton
States Association of the Commissioners of Agriculture with the aim of improving
and promoting “the agricultural interests of the cotton states.” While cotton
is still the major cash crop of the South, the sessions of this convention which were
devoted to animal production, forestry, horticulture, poultry, etc. evidenced
the progress toward diversification that has been made. Specifically, interest of
the big assemblage was sectionalized as follows: agricultural economics and
rural sociology; agricultural editors; agricultural engineers; agronomy; animal
production dairy science; forestry; home economics; horticultural science; market-
ing; phytopathology; plant physiology; poultry, and soil conservation.

In the agronomy sessions, considerable attention was given to minor elements,
the increasing use of nitrogenous fertilizers, and the importance of balanced
fertilizers if a maximum of efficiency in crop production is to be obtained. With
irrigation a matter of increasing concern in the South, the conservation of water
in both soil and plant was highly stressed.

Marketing sessions drew large attendances. One of the big questions upon
which more light is sought is “What happens to the consumer’s dollar and
why is the farmer’s share of it shrinking?” A partial explanation was offered
in the fact that the consumer seems to be demanding more and more “built-in
maid service” with his produce. Figures were presented to show that a home-
maker who prepares three meals a day for her family and does all of the work
herself can do the job for $4.90 but it takes her 5% hours. If she uses partly
prepared foods, she can do the cooking in 3.1 hours, but it costs her $5.80 a day.
If she uses ready-to-serve foods, she can put the meals on the table in just 1.6
hours, but the cost goes up to $6.70 per day. This demand on the part of the
consumer for more and more service with what he buys accounts for more and
more of his dollar going to the processor and less and less to the farmer.

The new president of the Association is H. C. Sanders, Director, Agricultural
Extension Service, Louisiana State University. Elected to the Vice-presidency
was W. M. Fifield, Director of Florida Agricultural Experiment Station. B. B.
Jones of the Agricultural Extension Service, New Orleans, was elected Secretary-
Treasurer, and C. E. Kemmerly, Louisiana Extension Service, Assistant Secretary.
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Season Average Prices Received by Farmers for Specified Commodities *

Sweet,
Cotton Tobacco Potatoes Potatoes Corn Wheat Ho?’y‘ Cottonseed
Cron Y Centti: Cen]z]: Cerga Cents Cents Genhta D ‘:)rs Do]]a'ru 'Eruck
rop Year perlb. perlb. perbu. perbu. perbu. parbu. perton perton Crops
Aug.-July ..... July-JuneJuly-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 o
b e R 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1909 i s 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30020 LY
sl e e 9.5 12.8 91.2 08. 59.8 67.1 11.08 4
1o g b LT S 5.7 8.2 46.0 72.8 32.0 39.0 8.69 BUHT
1088 e 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.38 .05
L P D 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12388 - o5
1934......,. 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00 ...
L4 ] e 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54 ....
1936....... S 12.4 23.8 114.2 92.9 104.4 102.5 11.20 33.36
| R R 8.4 20.4 52.9 78.0 51. 96.2 8.74 19.51
A s 8.6 19.6 55.7 69.8 48.6 56.2 6.78 21.79
{5 9.1 15.4 69.7 73.4 56.8 69.1 7.94 21.17
20t FL e 9.9 16.0 54.1 85.4 61.8 68.2 7.59 21.73
117 e e 17.0 26.4 80.8 92.2 75.1 94.4 9.70 47.65
1048 e 19.0 36.9 117.0 118.0 91.7 110.0 10.80 45.61
TORBE LS iy 19.9 40.5 131.0 208.0 112.0 136.0 14.80 52.10
19445 00 v 2007 42.0 150.0 190.0 109.0 141.0 16.50 52.
O s s 22.5 36.6 143.0 204.0 127.0 150.0 15,10 51.10 caele
1946........... 32.6 38.2 124.0 218.0 156.0 191.0 16.70 72.00 ....
1947....... W ER T 38.0 162.0 217.0 216.0 229.0 17.60 S500- . L
1048, 0. 000 dia. 8004 48.2 155.0 222.0 129.0 200.0 18.45 BI.20 .0
il R S R - 5 45.9 128.0 214.0 124.0 188.0 16.50 43.40 ....
IR s S A ] 51.7 91.7 173.0 153.0 200.0 16.70 84.60 ...
19610 snvnases BT 9 51.1 163.0 304.0 166.0 211.0 19.50 69,30 .. ..
4! R R . 34.6 49.9 198.0 338.0 153.0 209.0 19.95 69.60
1953 .. .. e 32.3 52.2 79.7 251.0 148.0 204.0 17 .45 52,60
1954

February... .. 30 42 31.9 65.3 258 0 143 0 206.0 18 95 51.40 ..

March....... 381.05 27.3 53.2 252.0 144.0 209.0 18.35 50.50 ...

April 70.2 268.0 145.0 208.0 18.05 50.80 ...,

BV iinaTs 58.0 134.0 263.0 147.0 200.0 17.05 51.40 e

BmeREsaaR : 53 0 151.0 270 0 149 0 191.0 15.65 51.40 S

JUI¥. o poenes D218 52.7 149.0 302 0 150 0 200.0 15.15 54.00 ....

August . .. . . 34,00 48.2 141.0 250 0 153.0 203.0 16.45 8130 Tl

September. .. 34 55 53.0 116.0 236.0 153 0 207.0 17.25 6180 ...

October...... 34.67 53.6 93.2 212.0 145.0 208.0 17.55 60.20 v

November, .. 33.17 52.0 109.0 216.0 137.0 212.0 18.15 50.40 L.

December.... 32.67 50.0 105.0 254.0 139.0 212.0 18.55 50000 | L.

January...... 82.51 42.4 113.0 283.0 140.0 214.0 18.75 56 80 ...,

Index Numbers (Aug 1909—July 1914 — 100)

1928, 00onmaws: 146 200 76 134 131 113 a5 152 147
i 135 183 189 133 124 117 02 137 137
77 128 131 123 23 76 23 98 128
46 82 66 83 50 44 73 40 107
52 105 55 62 50 43 52 46 100
82 130 118 70 81 84 68 57 90
100 213 64 91 127 96 111 146 94
90 184 102 94 63 135 116
100 236 164 106 163 116 94 148 108
68 204 76 89 81 109 74 87 114
69 196 80 79 76 64 57 97 o
73 154 100 88 78 67 94 98
80 160 78 87 96 77 122
137 264 116 105 117 107 82 211 138
153 369 168 134 143 124 1 202 178
160 405 188 235 174 154 125 231 270
167 420 214 216 170 160 139 234 236
181 366 205 232 198 170 127 227 240
263 382 178 248 212 209 141 319 217
257 380 232 248 336 259 148 381 262
245 482 222 253 201 226 155 208 253
231 459 184 244 193 213 139 192 232
323 517 132 197 238 226 141 384 211
306 512 233 346 259 239 164 307 269
279 499 284 385 238 234 168 309 274
260 522 114 286 231 231 147 233 240
245 319 24 294 223 233 180 228 233
250 273 76 287 224 236 155 224 248
255 P 101 305 226 233 152 225 226
259 580 192 ano 229 226 144 228
261 530 217 308 232 216 132 228 200
260 527 214 344 234 226 128 239 243
274 482 295 238 230 139 272 223
279 530 166 269 238 234 145 273 170
536 134 241 226 235 148 267 191
268 520 156 246 213 240 153 263 237
263 500 151 289 217 240 156 264 216
262 424 162 322 218 242 158 252 263
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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, ulk, in bags, magnesia, bulk,
phosphate, land pebble, 756% f.o.b. per unit,  per unit, per ton, per unit,
Balti- 689% f.0.b. mines, o.if. At- c.i.f. At- c.i.f. At- c.if. At-
more, mines, bulk, bulk, lantic and  lantic and lantic and lantie and
per unit per ton per ton  Gulf ports? Gulf porta? Gulf ports? Gulf ports?

1910-14. $0.536 $3.61 $4.88 $0.714 $0.953 $24.18 $0.657
.580 3.12 5.50 669 957 26,46 .607
.609 3.18 5.50 672 962 26.59 .610
.542 3.18 5.50 .681 973 26.92 .618
485 3.18 5.50 .681 .973 26.92 .618
.458 3.18 5.50 .681 . 963 26.90 .618
434 3.11 5.50 662 .864 25.10 601
487 3.14 5.67 X 751 22.49 .483
.492 3.30 5.69 415 4 21.44 444
476 1.85 5.50 ! .708 22.94 505
510 1.85 5.50 508 757 24.70 556
L4092 1.85 5.50 .523 774 15.17 572
.478 1.90 5.50 521 751 24.52 570
516 1.90 5.50 517 730 24.75 573
547 1.94 5,64 .522 .780 25.55 .36
600 2.13 6.29 2 .810 25. 205
.631 2.00 5.03 522 .786 25.35 .195
.645 2.10 6.10 522 25.35 .185
650 2,20 6.23 522 7 25.35 .195
671 2.41 6.50 .508 769 24, <1
746 3.05 6.60 432 706 18. 195
.764 4.27 6.60 .397 .681 14.14 .195
770 3.88 6.22 397 .703 14,14 «195
.763 3.83 5.47 L371 716 14.33 .19
.813 3.98 5.47 .401 780 15.25 o2
L8490 3.08 5 .47 e 783 15.25
.878 793 15.25 200
.895 il 430 .827 16.00 210
.895 4 .827 16.00 .210
.R95 . .430 .827 16.00 210
.895 .4 827 16.00 10
.895 .359 .710 13.45 174
.895 o 765 14,75 184
August ... 895 388 765 14.75 .184
September, . .805 Hire .388 765 14.75 184
October. .. .895 A .388 765 14,75 184
November, .895 S Fi S .388 .765 14.75 184
December..... 805 405 .825 16.00 .193
January....... .895 .405 .B25 16.00 .103
Index Numbers (1910-14 = 100)
ADER s a afanys o e 108 26 113 94 100 109 92
100, e scieienine 114 88 113 04 101 110 93
108055 101 88 113 95 102 111 94
JHRY. e s e 90 113 95 102 111 94
1932...... Yora s 85 88 113 95 101 111 04
1088, s i 81 86 113 93 91 104 91
FOEE oy e 21 87 110 68 79 93 74
3 b1k e 92 91 117 58 72 89
THARL, ot ie s 89 51 113 65 74 95 kid
L R R 95 51 113 71 79 102 85
1Lin 1 R 92 51 113 73 81 104 87
TORD. oo 89 53 113 73 79 101
B S 53 113 72 rid 102 87
)41 b R 102 54 110 73 82 106 &7
T2 112 59 129 73 85 106 84
kit A 117 55 121 73 82 105 83
1 {1 s 120 58 125 73 82 105 83
P9 e e ciminninne 121 61 128 73 82 105 83
8. s 125 a7 133 71 81 102 82
RO e ey 139 84 135 70 74 78 83
1DAR. L e 143 118 135 67 72 58 83
1G4 e 144 108 128 67 74 58 83
1950..... 142 106 112 68 75 59 83
FOGT Ll 152 110 i12 72 82 63 83
1 67 P . 158 110 112 72 R3 [k 83
1853......... 3 164 T : 73 83 63 83
1954
February..... 167 MR o 76 87 686 85
March........ 187 76 87 66 85
Apnl el oiias 167 cen 76 87 66 85
BY . ssieanani 1687 s Ve 76 /7 66 85
June......... 167 iae e 66 75 56 79
by e 167 70 £0 f1 81
August ....... 167 ol - 70 80 61 81
September. ... 167 A aivs 70 80 61 81
October....... 187 70 80 A1 81
. November. . .. 167 i i 70 80 81 81
December..... 167 ins el 72 87 66 83

January....... 167 Wi e 72 87 66 83
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Wholesale Prices of Ammoniates **

Nitrate
soda

of
bulk

unit g}"

$2.68
2.67
2.57

-
-
]
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Sulphate
of ammonia

i

$2.85
2.30
2.04
1.81

-
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High
T?ﬁan igh grade

AmMmonia,
s
phos

f.o.b? Cl:li;i':I

f.o.b. factory  cago, bulk,

$3.37
4.92

SEZRRIBREREIIZE=I2

O b i i S B3 G0 G 00 i S0 0 1O B e 1D SO 0B

S
8

Fish scrap,
dried
11-12%
AMmonia,
Cottonseed 15% bone
meal phosphate,
8. E. Mills
per unit N bulk per unit N per unit N
$3.50 $3.53
7.06 6.63
5.64 5.00
4.78 4.96
3.10 3.95
2,18 2.18
2.95 2.86
4.46 3.15
4.59 3.10
4,17 3.42
4.01 4.66
3.60 3.76
4.02 4.41
4,64 4.36
5.50 5.32
8.11 5.77
6.30 5.77
7.68 5.77
7.81 5.77
11.04 7.38
12.72 10.66
12.94 10.59
10.11 13.18
11.01 11.70
13.20 10.92
13.95 11.27
11.04 11.19
11.20 11.45
11.35 1.70
11.63 12,15
11.40 12.15
10.76 12.15
11.12 11.28
12.37 11.19
11.51 10.85
11.55 11.26
11.85 11.78
11.98 12.41
12,00 12,35
202 188
161 142
137 141
89 112
62 62
84 81
127 89
131 88
119 a7
140 132
105 106
115 125
133 124
157 151
175 163
180 163
219 163
223 163
315 209
363 302
370 300
289 373
315 331
377 310
399 319
315 317
320 324
324 331
332 344
326 344
307 344
318 320
353 N7
329 307
330 319
339 334
342 352
343 350

fiess

16-17%
ammonis,
Chi

6.00

-
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Prices paid
bfy farmers Wholesale
or com- _prices
Farm modities of all com- Fertilizer Chemical Organic Superphos-
prices* bought* moditiest materiall ammoniates ammoniates phate Potash**

1O2E ot 148 152 141 121 87 177 108 97
19295 s e 148 150 139 114 79 146 114 97
fenTn) Sl S 125 140 126 105 72 131 101 99
O3S 87 119 107 83 62 83 90 99
1985 i 65 102 95 71 46 48 85 99
e e 70 104 96 70 45 71 81 95
1034 e 90 118 109 72 47 90 91 72
1936 v iss 109 123 117 70 45 97 92 63
)L 114 123 118 73 47 107 89 69
18 7 SRR 122 130 126 81 50 129 95 75
IR 97 122 115 78 52 101 92 77
19300 c L 95 121 112 79 51 119 89 77
4L b e 100 122 115 80 52 114 96 77
i 0% 2 S A 124 130 127 86 56 130 102 77
410 Ll PR 159 149 144 93 57 161 112 77
1943 5o v 193 165 151 94 b7 160 117 77
1944 o e 197 174 152 96 57 174 120 76
R 207 180 154 97 57 175 121 76
10480 i 236 197 177 107 62 240 125 75
Y047 s 276 231 222 130 74 362 139 72
1048, .o 287 250 241 134 89 314 143 70
1949525 oo 250 240 226 137 99 319 144 70
1950, cou i 258 246 232 132 89 314 142 72
: £ 53 Sl R 302 271 258 139 93 331 152 76
O62 i ns 288 273 251 144 98 333 158 76
1988 0% v 258 262 247 139 100 269 164 77
1954

February.. 258 264 248 142 96 301 167 80

March.... 256 264 250 143 96 307 167 80

April...... 257 265 250 145 96 323 167 80

May...... 258 267 250 147 96 338 167 80

June...... 248 265 248 141 95 311 167 69

July o 247 263 248 142 95 310 167 74

August. ... 251 264 248 143 95 319 167 74

September. 246 263 248 142 95 308 167 74

October. .. 242 262 248 141 94 308 167 74

November. 244 262 248 140 93 301 167 74

December.. 239 261 245 140 93 300 167 77

January... 244 264 248 140 93 297 167 77

* 1. 8. D. A figures, revised January 1950. Bag!nnin% January 1946 farm prices
and index numbers of specific farm products revised from a calendar year to a
lcrt.»];;»-ytauar basis. Truck crops index adjusted to the 1924 level of the all-commodity
ndex.

t Department of Labor index converted to 1910-14 base.

{ The Index numbers of prices of fertilizer materials are based on original study
made by the Department of Agricultural Economics and Farm Management,
Cornell Unlversity, Ithaca, New York. These Indexes are complete since 1897.
The series was revised and reweighted as of March 1340 and November 1942,

1 Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable
to loose hay prices previously quoted.

1 Potash snlts gquoted F.0.B. mi 3 re mnlts sl June 19413 other carriers
since June 1947, Beginning June 1954, muriate of potash quoted on both mine and
port basis.

*% Where range of prices for fertilizer material is guoted, average figure is
nmed. The welghted average of prices actunlly paid for potash is lower than the
annual average because since 1928 over 0% of the potash used In agriculture has
been contracted for during the discount period.




REVIEWS

This section contains a short review of some of the most pﬂellul and important bulletins, and lists

all recent publications of the United States D

the State Experiment Stations,

and Canada, relating to Fertilizers, Soils, ('.'.rn]u. and Economiecs. A file of this department eof
BETTER CROPS WITH PLANT FOOD wonld p“vld.l a complete index covering all publications

from these sources on the p

Fertilizers

“Handbook of Commercial Fertilizers and
Soil  Amendments,” Agr. Exp. Sta., Colo.
A. & M. College, Fort Collins, Colo., Bul.
393-A, June 1954, R. S. Whitney and K. H.
Tucker.

“Ouarterly Bulletin, State Board of Agricul-
ture, Containing the Fertilizer, Feed, Lime,
and Seed Report of the State Laboratory, |anu-
ary-June—1954," The Green, Dover, Del.,
Vol. 44, No. 2, June 30, 1954.

“Inspection of Commercial Fertilizers,” Agr.
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir.
404, May 1954,

“Fertilizer Ratios and Grades Recommended
By Delaware, Maryland, and Pennsylvania,
Effective [anuary 1, 1955 Agr. Exp. Sta.,
Univ. of Md., College Park, Md.

“Guide to Fertilizer Use in Minnesota,
Ext. Serv., Univ. of Minn., St.
Ext. Bul. 277, Dee, 1954.

“Fertilizer Inspection and Analysis 1953,
Including Fertilizer Tonnage Data,” Agr. Exp.
Sta., Univ. of Mo., Columbia, Mo., |. H. Long-
well, R. C. Prewitt, C. W. Gehrke, and E. W.
Cowan.

“Commercial Fertilizer Results With Oats,
Barley, and Spring Wheat, 1954, Agr. Exp.
Sta., Univ. of Nebr., Lincoln, Nebr., Outstate
Testing Cir.. 40, Oct. 1954, G. W. Lowrey,
R. A. Olson, A. F. Dreier, and P. L. Ehlers.

“North Carolina Fertilizer Report For
1953-1954,”" State Dept. of Agr., Raleigh,
N. C., No. 138, Dec. 1954.

“Distribution of Fertilizer in Oklahoma
Counties by Grades and Material, For the
Period, First Quarter, July 1, 1954 to October
1, 1954 State Dept. of Agr., Oklahoma
City, Okla.

“Field Crop Recommendations and Rota-
tion Fertilization for Pennsylvania,” Agr. Ext.
Serv., Pa. State Univ., State College, Pa.,
Spec. Fldr., Jan. 1955.

“For Top Pastures—Top-Dress,” Agr. Ext.
Serv., Virginia Polytechnic Institute, Blacks-
burg, Va., Cir. 533, Sept. 1954.

Soils

“Contour Planting and
Moderate-To-Steep Slopes,”

" Agr.
Paul, Minn.,

Irrigating  on
Agr. Exp. Sta.,
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Univ. of Calif., Berkeley, Calif., Cir. 440,
Sept. 1954, L. N. Brown.
“Second Annual Report of the Contra

Costa County Irrigated Pasture Management
Study for 1953, Agr. Ext. Serv., Univ. of
Calif., Cowell, Calif., July 1954, |. Borden
and A. Shultis.

“Studies of Soil Fauna With Special Ref-
erence to the Collembola,” Agr. Exp. Sta.,
Conn. Agr. Exp. Sta., New Haven, Conn.,
Bul. 583, Jan. 1954, P. F. Bellinger.

“Soils of Minnesota,” Agr. Ext. Serv.,
Univ. of Minn., St. Paul, Minn., Ext. Bul. 278,
Dee. 1954, P. R. McMiller.

“Summary of Sotl and Water Conservation
Research From the Blackland Experiment
Station, Temple, Texas, 1942-53," Agr. Exp.
Sta., College Station, Tex., Bul. 781, [une
1954,

“Soil Survey, Blaine County, Nebraska,”
USDA, Wash., D. C., Series 1941, No. 13.

Crops

“Report of the Minister of Agriculture for
Canada for the Year Ended March 31, 1954,”
Ottawa, Ont., Can.

“Experimental Farms Service,” Canada
Drpr of Agri., Ottawa, Ont., Can., 1954.

“Dominion EJ.pﬂm:emd Station, Frederic-
ton, N. B., Progress Report 1948-1952," Exp.
Farms Serv., Dept. of Agr., Ottawa, Ont.,
Can., May 1954,

“Dominion Experimental Station, Saanich-
ton, British Columbia, Progress Report 1947-

1953, Exp. Farms Serv., Dept. of Agr.,
Ottawa, Ont., Can., Oct. 1954,
“Garden Rose Growing,” Can. Dept. of

Agr., Ottawa, Ont., Can., Pub. 908, July 1954.

“Annual Report of State Board of Agricul-
ture 1953-1954," State Dept. of Agr., Dover,
Del., Vol. 44, No, 3.

“Sweet Potato Variety Trials in Florida,"
Agr. Exp. Sta., Univ. of Fla., Gainesville,
Fla., Cir. §-71, March 1954, V. F. Nettles.

“Coastal Bermuda Grass,” Agr. Exp. Sta.,
Univ. of Ga., Athens, Ga., Bul. N.S. 2, Sept.
1954, G. W. Burton.

“Reseeding Crimson Clover as a Major
Honey Plant in South Georgia,” Agr. Exp.
Sta., Univ. of Ga., Athens, Ga., Mimeo. Series
N. 8. 1, Nov. 1954, |. H. Girardeau, Jr.
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“Eighteenth Biennial Report, State of
ldaho, July 1, 1952 to June 30, 1954,” State
Dept. of Agr., Boise, ldako, 1954.

“Nutritive Values of Native Plants on For-
est Range in Central Louisiana,” Agr. Exp.
Sta., La. State Univ., Baton Rouge, La., Bul.
488, May 1954, R. §. Campbell, E. A. Epps,
Jr., C. C. Moreland, |. L. Farr, and F. Bonner.

“Blossom and Twig Blight of Low-bush
Blueberries,” Agr. Exp. Sta., Univ. of Maine,
Orono, Maine, Bul. 529, June 1954, E. N.
Pelletier and M. T. Hilborn.

“Pasture Renovation,” Agr. Exp. Sta., Univ.
of Md., College Park, Md., Bul. 449, [une
1954, A. W. Burger, T. §S. Ronningen, and
A. 0. Kuhn.

“Flower Gardens,” Agr. Ext. Serv., Univ.
of Mass., Ambherst, Mass., Lflt. A262, [une
1954, A. W. Boicouri.

“Sixty-Seventh Annual Report of the Direc-
tor, Mississippi Agricultural Experiment Sta-
tion For the Fiscal Year Ending June 30,
1954, Agr. Exp. Sta., Miss. State College,
State College, Miss.

“The Nutritive Value of Collards,” Agr.
Exp. Sta., Miss. State College, State College,
Miss., Southern Cooperative Series Bul. 39,
Aug. 1954.

“Nebraska Corn Performance Tests, 1954,
Agr. Exp. Sta., Univ. of Nebr., Lincoln, Nebr.,
QOutstate Testing Cir. 41, Nov. 1954, A. F.
Dreier, |. H. Lonnguist, V. F. Pumphrey, and
P. L. Ehlers.

“Report of the Nevada State Department
of Agriculture, For the Fiscal Years Ending
June 30, 1953-54,” State Dept. of Agr., Reno,
Newv.

“New Strawberry Varieties,” Agr. Exp. Sta.,
Cornell Univ., Geneva, N. Y., Bul. 762, March
1954, G. L. Slate.

“New Raspberry Varieties,” Agr. Exp. Sta.,
Cornell Univ., Geneva, N. Y., Bul. 763, March
1954, G. L. Slate.

“Good Pasture,” Agr. Ext. Serv., Ohio State
Univ., Columbus, Ohio, Ext. Bul. 345, Aug.
1954, D. R. Dodd.

“Better Living with Agricultural Research,”
Agr. Exp. Sta., Wooster, Ohio, Bul. 755, Dec.
1954,

“Forage Crops, Evaluation and Manage-
ment Studies, Progress Report, 1953, Agr.
Exp. Sta., Okla. A. & M. College, Stillwater,
Okla., Mimeo. Cir. M-261, May 1954, W. W.
Huffine, |. Q. Lynd, and W. C. Elder.

“Rejuvenation of an Old Apple Orchard
by Means of Fertilizers, Mulches and Cover
Crops,”” Agr. Exp. Sta., Pa, State Univ., State
College, Pa., Bul. 585, Nov. 1954, F. N.
Hewetson.

“Sixty-Sixth Annual Report, 1953, of the
Tennessee Agricultural Experiment Station,”
Agr. Exp. Sta., Univ. of Tenn., Knoxuville,
Tenn.

“Range Plants of Texas,” Agr. Ext. Serv.,
Tex. A. & M. College, College Station, Tex.,
B-236, May 1954, A. H. Walker.
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“Sweet Potato Variety Test, El Paso Valley,
1954, Agr. Exp. Sta., Tex. A. & M. College,
College Station, Tex., Prog. Rpt. 1734, Dec.
1954, M. D. Bryant and P. |. Lyerly.

“Results of Buffelgrass Variety Test on the
Blackland Experiment Station, 1952-54," Agr.
Exp. Sta., Tex. A. & M. College, College Sta-
tion, Tex., Prog. Rpt. 1735, Dec. 1954, E. D.
Cook and W. R. Parmer.

“Poisonous Range Plants of the Trans-
Pecos Area of Texas,” Agr. Exp. Sta., Tex.
A. & M. College, College Station, Tex., Prog.
Rpt. 1736, Dec. 1954, . W. Dollahite.

“Summary of the 1954 Texas Corn Perform-
ance Tests,” Agr. Exp. Sta., Tex. A. & M.
College, College Station, Tex., Prog. Rpt. 1732,
Nov. 1954, T. E. McAfee, ]. S. Rogers, R. P.
Bates, and A. [. Bockholt.

“Wheat . .. A Major Cash Crop in Texas,”
Agr. Ext. Serv., Tex. A. & M. College, Col-
lege Station, Tex., B-226, March 1954, F. T.
Dines, 1. M. Atkins, and K. B. Porter.

“Report of: Extension Service, Resident
Teaching, Related Services, Experiment Sta-
tion, July 1, 1952-June 30, 1954, Agr. Exp.
Sta., Univ. of Vt., Burlington, Vi.

“Increasing Your Feed Supply,” Agr. Exp.
Sta., Va. Polytechnic Institute, Blacksburg, Va.,
Lflz. 9, July 1954.

“Winter Hardiness of Stone Fruit Varieties
in Irrigated Central Washington,” Agr. Exp.
Sta., State College of Wash., Pullman, Wash.,
Bul. 553, Aug. 1954, H. W, Fogle and F. L.
Overley.

“Cranberry Growing in Washington,” Agr.
Exp. Sta., State College of Wash., Pullman,
Wash., Bul. 554, Sept. 1954, D. |. Crowley.

“Improving Production of Old Seeded Dry-
land Pastures,” Agr. Exp. Sta., Univ. of Wyo.,
Laramie, Wyo., Mimeo. Cir. 48, Aug. 1954,
F. Rauzi, 0. K, Barnes, and R. L. Lang.

“The Dasheen, A Tropical Root Crop for
the South,” USDA, Wash., D. C., Cir. 950,
Nowv. 1954, W. H. Hodge.

Economics

“Crisis In Rice?” Agr. Exp. Sta., Univ. of
Calif., Davis, Calif., Lflt. 34, Sept. 1954, G. L.
Mehren.

“San Diego County Avocado Management
Study 1953, Agr. Ext. Serv., Univ. of Calif.,
Berkeley, Calif., W. Sullivan.

“Alfalfa, Harvesting and Feeding,” Agr.
Exp. Sta., Colo. A. & M. College, Fort Col-
lins, Colo., Bul. 417-4, May 1954, H. G.
Sitler, W. E. Connell, R. T. Burdick, and
S. S. Wheeler.

“ Agricultural Statistics for Louisiana, 1909-
1953, Agr. Exp. Sta., La. State Univ., Baton
Rouge, La., Bul. 490, May 1954, ]. P.
Montgomery.

“Economic Appraisal of Farming Practices
and Rotation Programs on Louisiana Rice
Farms,” Agr. Exp. Sta., La. State Univ., Baton
Rouge, La., Bul. 491, June 1954, T. Mullins.
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South Carolina’s Peach Industry . . .

(From page 23)

years out of five.

The introduction of such varieties as
Hiland, Redcap, Coronet, Keystone,
Southland, Sunhigh, and July Elberta,
all of which have chilling requirements
short enough for the production of
adequate yields, has made it possible
for orchardists in more southern areas
to plant peaches. Since the Piedmont
section will normally accumulate from
200 to 300 hours more than the central
and south-central sections of the State,
the production of the varieties with
short chilling requirements may prove
rather hazardous in certain years. If
the chilling requirement is completed
by the end of December or early Jan-
uary, as is often the case, and is then
followed by unseasonably warm periods
in late January or February, premature
fruit bud activity may occur and may
result in a longer frost danger period.

Recent development in the feld of
cooling or precooling has been a major
factor in the continued success of the
peach industry. In the mid-forties ex-
perimental work was done on the
use of ice water in the removal of field
heat from peaches. In 1951 an experi-
mental model using the principle of
hydrocooling was run in South Caro-
lina on a limited basis; however, in
1952 two hydrocoolers were run on a
commercial basis. . In 1953 there were
12 hydrocoolers in operation, and this
number increased to approximately 30
in 1954,

The process of hydrocooling involves
the removal of field heat from the
peaches after they are packaged by
running them through a water bath
for a period of approximately 17 min-
utes. The temperature of the water
bath is held as near 33°F. as possible
through the addition of adequate
amounts of ice. Data indicate that this
process will lower the temperature of
the peaches from approximately 90°F.

field heat to 46 to 50°F. in a matter
of 16 to 18 minutes. Approximately
20 pounds of ice are required to re-
move the above amount of field heat
from one bushel of peaches.

Through the process of hydrocooling,
the market acceptance of fresh peaches
has greatly improved, particularly since
1951. The improved condition on ar-
rival of fruit that has been hydrocooled
has improved the demand since the
receivers have a large measure of in-
surance of receiving fruit in good con-
dition. Because of this insurance the
buyers are more confident when pur-
chasing fresh peaches. Hydrocooling
makes it possible to put a much more
desirable product in the hands of the
consumers. By quickly removing the
field heat, much more mature fruit
can be moved to distant consumers in
much better condition, and a higher
consumption of peaches as fresh fruit
is the result.

Another important milestone in
peach growing is the use of organic
pesticides for control of peach pests.
Up until 1947 the major insecticide
was arsenic of lead for the control
of plum curculio and sulfur for the
control of scab and brown rot, for sum-
mer spray. For winter spray, oil and
concentrated lime sulfur were used for
scale control, while concentrated lime
sulfur and bordeau mixture were used
for leaf curl control. Sulfur is still
the most popular fungicide today; how-
ever, a new organic fungicide, Captan,
has been introduced and is becoming
more popular. This new fungicide
gives as good control of brown rot
as sulfur, and fruit sprayed with this
fungicide seems to have a longer hold-
ing life. Perhaps its most favorable
characteristic is that fruit is better col-
ored when sprayed with this material,
particularly under dry, hot weather con-
ditions.




40

The most important of all of the
new organic pesticides is parathion.
This material has been classified as the
nearest perfect insecticide for peaches
that the growers have ever known,
even though it is very toxic to warm-
blooded animals unless used with
proper precautions. The list of peach
insects which this insecticide controls
includes plum curculio, oriental fruit
moth, aphids, tarnish plant bug, peach
tree borer, lesser peach borer, and scale
insects including Forbes, San Jose, and
white peach scale. This insecticide has
saved peach growers an untold amount
of money not only through the pre-
vention of loss of fruit but through the
saving of labor once used in time-
consuming supplemental measures, par-
ticularly in the control of plum curculio,

Supplemental irrigation is also be-
coming an important factor in peach
production. Even though the average
rainfall of South Carolina is approxi-
mately 45 inches, very few seasons pass
without the need of additional water
for the proper development and sizing
of fruit maturing during the period
of rainfall shortage. One grower who
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installed a portable irrigation system
in 1947 has used supplemental irriga-
tion at least once each summer since,
including 1950, which was generally
accepted as a year of adequate rainfall
during the summer months.

Peach orchard irrigation dates back
to the thirties when two Piedmont
growers through the use of makeshift
equipment found that applying addi-
tional water was worthwhile. In 1947
two growers in the State installed
portable irrigation equipment, and since
then irrigation has increased to the
point that many thousands of acres
of peaches are receiving additional
water each summer. Even though the
cost of irrigation equipment and farm
ponds is rather expensive, most grow-
ers are taking the attitude that supple-
mental irrigation is good crop insur-
ance. Most new plantings are made
now with the possibility of eventually
using supplemental irrigation. Most
growers are planting as near a source
of water as possible without sacrificing
the characteristics of a good orchard
site.

Apparent Fertility Trends . . .
(From page 12)

the 10 Western States. These data were
taken from Report No. 4 of the Fer-
tilizer Work Group, National Soil and
Fertilizer Research Committee, and
published in mimeograph form August
1951. They show that in the 10 West-
ern States, there are 1,897,000 acres of
fruits and 1,001,000 acres of vegetables.
The average nitrogen applied per acre
for fruits and vegetables, was 58 and
56 pounds respectively. The average
P.O; added to fertilizer was 8 pounds
in the case of fruits and 43.6 in the case
of vegetables. The average K.O ap-
plied was 0.9 pound for fruits and 15.6
pounds for vegetables.

In Table III, these average usage
figures for fruits and vegetables are
shown in comparison with the average
annual loss during the 15 years of the

lysimeter experiment. These compari-
sons show that despite the substantial
usage of nitrogen on fruits and vege-
tables, the average annual net loss from
an irrigated soil under the conditions
of our experiment was 248 pounds.
Thus, it appears that we are not main-
taining the nitrogen content of our soil
despite the rather generous use of nitro-
gen fertilizer. We are gradually draw-
ing on and depleting the reserve of this
constituent in Western soils. Obviously,
in the years ahead it will be necessary
to add increasing quantities of com-
mercial nitrogen fertilizer or to grow
more and more legumes if we are to
maintain the productivity with respect
to nitrogen.

Our lysimeter data show an average
annual removal of 65 pounds of P.O;
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TABLE IIL—CoMPARISON BETWEEN AVERAGE Usace or N, P.O; & K,0 ox Fruits
AND VEGETABLES IN WESTERN STATES AND NET LOsSsSEs—DBASED oN A LYSIMETER
EXPERIMENT—CROPPED ANNUALLY TO SUDAN GRASS,

Average annually applied N

per acre in Average annual net loss

10 Western States from an irrigated soil
Element cropped to Sudan grass
Fruits Vegetables

Nitrogen (N ios o seren i 58 56 248 .0
Phosphorus (PaOg) . .. ............ 8 44 65.0
Potassium (Be0) . o oraiie sy 1 16 285.0

(15.1 pounds P) per year, and this com-
pares with an average addition to fruit
trees of 8 pounds and to vegetables of
44 pounds. Thus we are doing pretty
well with respect to vegetables; but in
the case of fruit trees, the time will
come when the reserve supply of avail-
able phosphorus will become limiting
and commercial application of phos-
phorus will be necessary to maintain
production.

The most striking contrast is afforded
by the potassium figures, The lysimeter
data show an annual removal of 285
pounds of K.O, whereas average usage
in the 10 Western States amounts to 1
pound per acre per year on fruit trees
and 16 pounds on vegetables. The
obvious reason for this is that most of
our soils are naturally rich in potassium.
To date economic returns from potash
application have not been obtained

under many instances. However, it
is very clear that the time is coming
when it will be necessary to apply sub-
stantial amounts of potassium to irri-
gated soils in order to replace that re-
moved by crops together with the small
amounts annually lost by leaching
under irrigation agriculture.

These data illustrate one aspect of
our efforts to determine the long-term
trends of chemical, physical, and bio-
logical changes in soils under the im-
pact of cropping, fertilization, irriga-
tion, etc. We are currently broadening
our studies of this question, to the end
that we may anticipate before crop pro-
duction begins to decrease for unac-
counted reasons, the long-time changes
to be expected from various fertilizer
and management operations. Steps can
then be taken to maintain the soil con-
tinuously in a highly productive state.

Seven Steps to Good Cotton
(From page 10)

being planted in Mississippi in 1928,
In 1954, 979/ of the cotton acreage in
Mississippi was planted to Deltapine,
Stoneville and Coker varieties of
cotton.

Fourth Step—Make Your Labor
and Equipment Count

A few cotton farmers have produced
3 bales per acre at 9 cents per pound
of lint. Many have produced 2 bales

per acre at 12 to 14 cents per pound of
lint. The majority of cotton farmers
produce % bale of lint per acre at 23
cents per pound of lint.

One man and one mule with one-row
equipment spend 160 man hours to
grow and harvest one bale of cotton per
acre. By complete mechanization, it
has been done with 17 to 28 man hours
for one bale per acre. Mechanical hill-
dropping, 9 to 12 inches apart, and
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use of pre-emergence chemicals save 1
chopping and 2 hoeings. With machin-
ery, the seedbed is prepared when soil
conditions are right and better stands
are ensured.

The cheapest method of grass and
weed control is to drill 2 bushels of
cottonseed per acre. After the stand is
ensured, cross-plow on 40-inch spacings,
leaving 10 inches of drill with 5 to 15
plants per hill. Spacings of 2 to 3 plants
per hill 9 to 12 inches apart in the drill
on 40-inch rows give maximum yields
per acre over a period of years.

Shallow cultivation with low-crown,
high-speed sweeps preserves moisture
and allows the roots full feeding range
of the middles.

Insecticides may be applied with trac-
tor equipment as either a dust or spray.
It is cheaper to do early insect control
with a sprayer than with a duster. An
airplane is used for late season insect
control with either dust or spray, when
cotton is too rank for ground equip-
ment.

It is more economical to harvest with
mechanical pickers when hand pickers
cost $3 or more per cwt. of seed cotton.

In 1930, an average-size farm family
of 5 grew and picked 12 to 16 acres of
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cotton. Much of this on-the-farm labor
found higher wages in industrial towns.
At present, most of the extra farm labor
is hauled from nearby towns to chop,
hoe and pick much of the cotton crop.

Fifth Step—Control Diseases
and Insects

Cotton seedling diseases destroy
stands of cotton every spring at a great
loss to farmers. Perfect stands are
ruined for maximum yields, and re-
planting is necessary. The delay of 2
weeks in planting date costs cotton
farmers % to %4 bale of cotton per
acre. Seed treatment and planting on a
firm, well-drained seedbed help ensure
better stands of cotton. Roots of the
cotton plants must be in healthy con-
dition at all times for highest yields
per acre. The plant nutrients, phos-
phate and potash, help develop healthy
root systems.

Cotton insects harass the seedlings
from germination through maturity.
Cutworms are considered the first seed-
ling enemy. Thrips attack the tiny
bud as soon as the 2 seed leaves unfold.
One or two early spray applications
of any of the recommended insecticides
at 7-day intervals protect the plants and

Fig. 7.

Loss of top crop can be due to many factors—lack of moisture, insufficient amounts of
nitrogen and potash, poor late insect control, deep cultivation, or hot winds causing top erop to shed.
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Fig. 8.

Some farmers are following a 2-year rotation of corn and cotton.

With higher rates of

fertilization, more organic matter is produced to maintain higher yiclds.

help save a good stand. Protected leaf-
buds are allowed to grow and help feed
the young cotton plant roots, hence
stronger plants are obtained. When
tiny squares begin to form, fleahoppers
and thrips begin their damage. An
application of any of the cotton insecti-
cides, dust or spray, will control these
pests.

When the squares get 7 days old,
boll weevils coming out of winter hi-
bernation quarters begin to puncture
the squares. Boll weevils come out of
hibernation during warm, rainy days.
One boll weevil can puncture 7 squares
a day. With 200 to 500 boll weevils
per acre, not counting fleahoppers and
thrips, the young growing cotton plants
can be stripped of all squares. It costs
less per acre to control insects early,
when needed, than to try to control
them late in the season. Three appli-
cations of any of the new organic insec-
ticides applied at 4- to 5-day intervals
will check all insects in the early season
growth of the cotton plant.

When the plant begins to bloom and
bolls are being formed it is very im-
portant to keep boll weevil infestation
below 109%. Bolls must be retained on
the plants early to use early moisture

and minerals at a time when the cotton
plant can best utilize them. It has
been shown that 86 bolls formed from
the first week of blooming make a
pound of seed cotton, as compared to
161 bolls formed from the fourth
week’s bloom. Unless farmers have
irrigation available, they must set their
crop early for most economical yields.
Supplemental irrigation when needed
keeps the cotton plant fruiting rapidly.
If needed, shallow cultivation helps to
prevent shedding of squares at the peak
of squaring and blooming.

Proper timing of all production prac-
tices and proper management of a com-
plete insect control schedule enable the
cotton plants to put on and hold a
maximum crop. The bolls are more
evenly distributed over the cotton stalk.
Loading a stalk with a uniform boll
crop dwarfs the size of the stalk, and
this enables farmers to harvest a higher
per cent of the crop on wet years. The
cotton plants continue to grow, fruit,
and retain bolls until moisture, nitro-
gen, or potash becomes a limiting factor
in production.

The most common failure of the
masses of cotton farmers in Mississippi
is to quit poisoning too soon. One-
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fourth to one bale per acre is lost from
failure to protect young bolls late in
the season. Over the average period
of years, bolls destroyed by boll worms
and weevils cannot be replaced by the
cotton plant. The first reason is lack
of time, because it requires 52 to 78
days for a square to form, bloom, make
a boll, and grow to open maturity.
Too, the average early killing frost date
of October 16 in North Mississippi
prevents farmers from harvesting a top
crop one out of five years. The most
serious handicap is extreme dry weather
like August 1952, which caused the
top bolls to shed and rendered the
plants unable to replace the bolls lost.

With all these practices—100 pounds
of nitrogen per acre balanced with other
minerals, especially potash, beginning
early with complete insect control (12
to 21 applications, if needed), irrigating
when the cotton plants need water, cul-
tivating shallowly and only when
needed—the cotton plants are able to
put on 2 to 3 bales per acre, and at a
proﬁt.

Sixth Step—Pick and Gin
for High Grade

This precaution is to preserve the
spinning qualities of the lint. If needed,
defoliate cotton when top bolls are 25-30
days old. Cotton plants heavily loaded
with a uniform distribution of bolls
will defoliate easier than unbalanced

‘program works in Mississippi.
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plants. When farmers neglect to apply
irrigation water or to apply the right
number of applications of insecticides
to protect normal growth and fruiting
of the plants, complete defoliation is
hard to obtain. Defoliation is an aid
to mechanical harvesting. It allows
sunlight to dry out large bolls on the
lower part of the plants; it prevents
boll rot; it helps drive out boll weevils
at a time when young or late top bolls
are being consumed. A saving of $15
to $35 a bale is realized if proper care
is taken in field harvesting and han-
dling of seed cotton before 1t is ginned.

Seventh Step—Market for Grade
and Staple Value

An additional $5 to $15 per bale to
the farmer may be realized if he studies
the cotton markets before he sells.

Summary '

By way of summary, we can say
that the complete cotton production
Any
farmer who leaves out any one of the
many practices discussed cuts his cotton
yield. A low yield means low income
and unhappy farm families. High
yields mean high net income and happy
farmers. If cotton as a fiber is to com-
pete with synthetic fibers, farmers must
grow cotton at a cheaper cost per pound
of lint.

Heavier Potash Applications
Now Recommended

OIL scientists at the University of
Illinois have upped their potash
recommendations for soils that show
potassium deficiency. The result will
be more available potassium in the
soil to provide for maximum crop
yields.
These new recommendations follow
the demands of higher yield levels. At

the same time they are expected to
increase reserve potassium.

The Illinois test for available potas-
sium was first developed by R. H. Bray
of the University of Illinois more than
20 years ago. S. W. Melsted, also of
the University, and Bray together have
revised the test recommendations.

To point out the difference in the
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potash recommendations, C. M. Linsley,
Soils Extension Specialist of the Uni-
versity of Illinois, gives the following
example of a soil testing low in avail-
able potassium:

At old rates, 270 pounds of 60 per
cent muriate of potash were recom-
mended for a four-year rotation. The
revised recommendations, however, call
for 400 pounds of the same fertilizer,
an increase of 130 pounds per acre.

And for soils showing a slight
amount of available potassium, the new
recommendations call for 300 pounds
of muriate of potash over the four-year
period. This is an increase of 180
pounds over the original recommenda-
tions.
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These changes do not mean that the
old recommendations were wrong,
Linsley says. Those amounts were
sufficient for the level of production on
most farms and were considerably
larger than many farmers have been
willing or able to use.

But they were not sufficient for the
higher yield levels expected now, and
they were not enough to build up an
adequate supply of available potash in
the soil.

The revised recommendations will be
used by 80 county soil-testing labora-
tories and by commercial soil-testing
laboratories that are cooperating with
the University of Illinois soil-testing
laboratory.

Fruit Fertilization in New Jersey

(From page 20)

increased if the trees indicate a need for
more, but this must be determined by
the grower. Most apple trees require
from % to 1% pounds of actual nitro-
gen annually. The amount required
depends on several factors, and the va-
riety is a major consideration. Stayman
and Rhode Island Greening, for ex-
ample, often do well with % to 1 pound
of actual nitrogen per year. Rome and
Red Delicious can use 1 to 1% pounds
in most orchards, and in many orchards
Red Delicious has given good response
with more than 1% pounds of actual
nitrogen. As a basic application % to
% pound of 8-8-8 for each year of age
annually is a rule that has worked out
quite well for bearing apple trees. A
20-year-old apple tree will receive from
.8 to 1.2 pounds of nitrogen by this
practice. Growers’ experience, variety,
and individual orchard conditions will
necessarily call for adjustments, but this
does seem to provide a safe range gen-
erally for soils of “average fertility.”
All of us have been using soil
analyses to help in providing the grower

with the best suggestions regarding fer-
tilization. More recently, tissue analy-
sis has been added to make our recom-
mendations more accurate. However,
it will always be necessary to walk in
the orchard, spend some time with the
grower, and see the fruit during the
growing and harvest season in order to
make the best possible recommenda-
tions. One needs all the clues possible,
and an examination of the trees and
fruit cannot be omitted. '
Some of the most successful apple
growers are using the sod-mulch system
of soil management. The constant use
of mulch under the trees may necessi-
tate a fertilizer program quite different
from one of clean cultivation, and cover
crops. Potassium accumulates in the
soil under mulch. In one Delicious
orchard on a sandy loam soil, the
pounds per acre of potassium in the
top foot of soil under a corn cob mulch
after two years of mulching were 480,
under alfalfa hay 270 pounds, and with
no mulch 80 pounds. Soil samples were
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taken in October, which was an excep-
tionally dry month, and this may ac-
count in part for such high readings.
The orchard was in a trashy cultivation
with winter cover of rye grass mainly.
This is an exceptionally high reading
of potassium, and with such a reading
no additional potassium need be applied
for at least one year. h

The application of fertilizer to mulch
material in the field where it is growing
has been shown by U. S. Department of
Agriculture workers to be an excellent
means of supplementing the fertilizer
applied to apple trees. The sod-mulch
system is hard to beat for apples.

Fruit trees are able to use fertilizers
more efficiently when the soil has a pH
of 5.5 to 6.5. It is recommended that
the grower try to maintain the pH at
about 6.0. The area beneath the tree
is often more acid, and it is important
that this area be sampled separately
from the middles. Liming under the
tree is necessary, and this often must
be done by hand.

A discussion of fruit fertilization
would not be complete today if we did
not include a few comments regarding
the use of the newer fungicides and
insecticides on fruit plants. We are all
familiar with the injury the copper
fungicides can cause to foliage. Grapes
make healthier growth with larger,
darker green leaves and yield more
fruit when sprayed with Ferbam in-
stead of bordeaux.

Apple trees likewise show consider-
able improvement in vigor since the
use of Captan as a fungicide has become
rather general in our orchards. The
use of milder spray mixtures and the
resulting improved condition of the
foliage of our fruit plants cannot be
overlooked as we discuss fertilization
and fruit culture. Plants with healthy
leaves are able to utilize more efficiently
the fertilizers we apply.

Small Fruits

The three important small fruit crops
in New Jersey are blueberries, straw-
berries, and cranberries. Blueberries
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growing on those soils that contain a
good supply of partially decomposed
organic material grow well when fer-
tilized twice during the growing season.
The total amount of fertilizer applied
per acre ranges from 500 to 1,000
pounds of an 8-8-8. The amount de-
pends mainly on the age of the plants
and soil fertility. The fertilizer is
equally divided and half applied at the
end of April and half in the first week
in June. Fields showing nitrogen hun-
ger at the end of the harvest benefit
from a third application of the same
amount in October. Blueberries grow
well at a soil pH around 4.8. Growing
on the upland, or mineral type soils,
they may require more fertilizer or
more frequent applications. A few
growers on the upland soils are making
three applications, one each in April,
May, and June, with apparent success.
Ammonium sulfate is the most satis-
factory source of nitrogen on these soils
if the pH is above 5.0.

Strawberries are fertilized rather
heavily during the first growing year.
A 5-10-5 is most generally used, and
the total amount applied per acre may
equal a ton for the year. The object
during the first year is to keep the
plants vigorous and producing runner
plants. The final application should be
made before September, since this pre-
cedes fruit bud differentiation. During
the spring of the fruiting year, nitrogen
only is sufficient if the field was well
fertilized with NPK the previous sea-
son. About 30 pounds of actual nitro-
gen are a safe beginning on the more
sandy soils. More can be applied even
after bloom through the irrigation lines
if it is needed. On fertile loam soils,
fields may not need any spring nitrogen,
Sodium nitrate is most generally used,
and in recent years urea has been satis-
factorily applied with irrigation water.

Recent studies in cranberry fertiliza-
tion have shown that a 1-1-1 ratio is
most satisfactory. A 7-7-7 mixture is
being used in a present experiment, and
the most satisfactory timing of applica-
tion is June 15 and August 1, using 150
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pounds per acre each time. The use or
omission of magnesium did not affect
total yield or berry size. Berries were
significantly smaller where potassium
was omitted. One hundred pounds of
8-8-8 per acre in October are recom-
mended for those bogs showing nitro-
gen hunger.

This brief discussion of fertilizer rec-
ommendations for fruit is from an Ex-
tension viewpoint, There are many
puzzling questions asked by growers,
and often it is difficult to find the
answer, even after we dig into the liter-
ature. Many growers carry on “ex-
periments” of their own and are con-
vinced that this or that mixture is su-
perior to a more standard mixture.
Some growers do a good job of demon-
strating the superiority of one method
or material over another. J

Many of these mixtures now being
tried contain trace elements. No men-
tion was made of trace elements in this
article, because there are no general
recommendations that we feel can be
made. Beneficial results have been ob-
tained by the use of some trace elements.
Boron on apples and manganese applied
on peaches and strawberries have im-
proved plant growth and yields. These
deficiencies were observed in certain
plantings and specific recommendations
were made. Manganese deficiency was
found where the soil pH was above 6.5,
due to over-liming. Generally this is
not the case. Manganese deficiency has
been observed in one apple orchard
where the pH is below 6.0. Such con-
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ditions require careful diagnosis and
specific recommendations. We should
be able to do a much better job regard-
ing trace element fertilization as long-
term research projects begin to yield
data. Experiments in fruit fertilization
and especially those in orchards, blue-
berries, and cranberries are time-con-
suming and years of data are needed
before general recommendations can be
prepared and presented.
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Shortages of Potash . . .
(From page 16)

ages of any of these elements were
found when the deficiency indices were
calculated from the standard values.
This lack of relationship indicated that
there was no consistent deficiency of
any of these nutrient elements. How-
ever, a wide range in their composi-
tion was found for all of the nutrient
elements which indicated that any one,

or more than one, of them may have
direct bearing upon production in in-
dividual vineyards.

Potash Fertilizer Trials—1954

During the spring of 1954 four pot-
ash fertilizer treatments plus an un-
treated check were established in each
of six different Concord vineyards. The
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treatments were as follows: Muriate of
Potash (KCl) applied at rates of 300
and 150 pounds per acre; and potassium
sulfate (K,SO,) applied at rates of 360
and 180 pounds per acre. These treat-
ments represent two rates each of 180
and 90 pounds of actual potash (K,O)
to an acre, applied to single rows of
40 to 95 vines. Each plot also was
fertilized with 50 pounds of actual
nitrogen to an acre.

Initially, the six vineyards were at
different nutritional levels of potash as
well as calcium and magnesium. Three
of them were in various stages of
potash deficiency. A fourth was low
in potash, but no potash-deficiency
symptoms were apparent, perhaps be-
cause calcium and magnesium also were
very low. A fifth vineyard had higher
than average amounts of potash in the
soil, but potassium-deficiency symptoms
appeared on the leaves, probably due
to very high calcium and magnesium
levels in the soil. The sixth vineyard
had adequate amounts of all nutrients,
and no deficiency symptoms were ap-
parent.

Vines in the fertilizer trials were
carefully observed during the season
for symptoms of potassium deficiency
or other growth patterns. At harvest
time fruit yield and soluble solids data
were taken on all plots.

High Levels of Potash
Increase Grape Yields

By late July it was evident that the
potash applications benefited vineyards
which were suffering from potassium
shortages. Plots which received the
high levels of potash (180 pounds ac-
tual potash per acre) had no visual
symptoms of potassium deficiency,
were vigorous in growth, and usually
had large well-formed bunches of
grapes (Figs. 2 and 5). The vines
fertilized with medium levels of potash
(90 pounds actual potash per acre) had
moderate potassium-deficiency symp-
toms (Fig. 4). Their vigor and bunch
size were better than the checks but not
as good as those in the high level plots.
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When compared with vines not re-
ceiving potassium, the potassium con-
tent of petioles from vines receiving
medium levels of potash was only
slightly increased. Medium applica-
tions of potash may not have increased
petiole potassium the first season be-
cause of the utilization of potassium
in more growth. The check plots ex-
hibited pronounced symptoms of pot-
ash deficiency which became progres-
sively worse as the season advanced to-
ward the harvest period (Fig. 3). Vines
in the check plots made too little
growth, and in most cases the grape
bunches and individual berries were
smaller than on the vines receiving
high levels of potash (Fig.'5).

At harvest time significantly higher
yields of fruit were taken from the
high potash plots than from either the
medium potash or the check plots. In
the Horace Hayne vineyard, which was
previously very low in potash, the yield
was increased by more than 1% tons
per acre (Fig. 6). In the same vine-
yard the per cent soluble solids of the
fruit at harvest time averaged 15.1 on
the check plot and 16.6 per cent on the
high potassium chloride plot. The
plots receiving medium levels of potash
had yields which were about the same
as the check plots.

These first-year results indicate that
potassium deficiency can be largely cor-
rected, resulting in good growth and
increased yields of fruit during the year
of initial application of either potassium
sulfate or potassium chloride at rates
of 180 pounds per acre of actual potash.
Potash applied at 90 pounds per acre
materially increased growth and re-
duced deficiency symptoms but was
not always sufficient to increase yields
significantly the first season.
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What Determines Forage Quality?
(From page 26)
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Fig. 2. The effect of erude fiber and digestible protein content of the ration on the use of feed
energy (Axellson, 1953).

Forage Intake

Another factor that has been studied
in recent years is the effect of forage
quality on the amount of forage an
animal will consume. Although the
change in nutrient composition and di-
gestibility may or may not have a
direct bearing on forage intake, such
changes are useful in describing the
conditions necessary for high levels of
intake. McCullough, working with
dairy cows, reported a correlation of
0.51 between dry matter digestibility
and dry matter intake. Brannon,
working with steers, reported a corre-
lation of 0.82 between the same fac-
tors.. Thus a part of forage quality in
general is its effect on intake.

Summary

To be of use in providing a source
of feed. for livestock a forage must
produce an adequate quantity of dry
matter per acre. However, the mere
production of forage dry matter does
not insure desirable levels of animal
production from the animals consum-
ing the forage. Such factors as effect
on animal health, relative bulkiness,
the effect of changing composition
(both physical and chemical) on for-
age intake, digestibility, and ration bal-
ance apparently determine the useful-
ness of the forage dry matter produced.
Studies which include all factors should
provide information which may permit
high levels of animal production from
forage alone.
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Formula Farming
(From page 5)

They found that certain chemical
substances which they could make in
the well-equipped laboratory caused
plants to react in a sensitive way, and
finally that animals and humans could

also be affected. The growth regula-

tors gave the first of these newer re-
sults. In 1943 a patent was secured
for one of the strongest of these plant
regulators, which is 24D. It was
found to be so potent that a millionth
part of an ounce might promote fast
growth in some species but was sure
death to many broad-leaved plants.
The selective action thus obtained with
this first important member of the

plant hormone family to a great extent
relieved the grain grower from the
back-bending job of hoeing and hand
pulling, or the alternative of outright
abandonment of a weed-infested field.

In quick succession under the spur
of the original discovery, chemists made
combinations that gave us a wide
variety of useful synthetic weed Kkillers.
In that earlier list were 2,4,5-T, IPC,
and TCA. But that wasn’t all, because
the new marvels of the laboratory were
not restricted to noxious weed control.

The prevention of premature shed-
ding of fruit in orchards by applying
indolacetic acid is just one example.
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Then the thinning of fruit buds to get
fruit of larger size and better quality
by sprays of naphthalenacetic acid abso-
lutely reduced the manpower needed
to perform all that tedious hand-thin-
ning which was a bugaboo in the west-
ern states. More than 25,000 acres of
apples in the Pacific Northwest re-
ceived such thinning chemicals in a
recent season. Hydrazide of maleic
acid in a strong spray delays bloom to
a safer time after frost.

Getting rid of plant leaves after their
main function is over, and their pres-
ence is a sort of nuisance, opens up
another great arena of action for the
modern chemist. In cotton production
alone this system now known as “de-
foliation” has meant millions of man
hours saved and much enhanced net
income. Cotton leaf removal by chem-
icals was unknown nine years ago. By
1950, only three years after trials began
with defoliants, fully 10 per cent of
the main cotton crops were treated
that way.

The reasons for such universal ap-
plication of leaf-shedding chemicals are
easy to find. Old Sol shines into the
plant better and the air currents flow
through better so that the uniform
harvest is advanced. Insects are bereft
of hideaways. Diseases like boll rot
are reduced. The miserable weevils
hustle themselves out of leafless cotton
plants in a hurry.

Not only has there been small if any
damage to the cotton by means of these
leaf removers, the use of some of them
appear to add calcium and nitrogen to
the soil—thus making them double
purpose. On a much reduced cotton
acreage ahead, this increasing use of
fertilizers, chemicals, and mechanical
pickers and other appliances suggests
that a sharply reduced demand for
labor in the mass is sure to come
shortly.

Potato growers lately have gone the
cotton growers a few steps further. It

is now a common practice for them to

destroy the entire potato vine above the
ground. Mechanical means for this job
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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 available
in single units or in combination sets:

Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen linity)
Available Potash Manganese
Available Phospherus Magnesium
Chlorides Aluminum

° Sulfates Replaceable Calelum

Tests for Organic Matter and Nutrient
Solutions (hydroculture) furnished only
as separate units.

LaMotte Combination
Soil Testing Outfit
Standard model for pH, Nitrate, Phos-
phorus and Potash., Complete with

instructions.

Ilustrated literature will be sent upon
request without obligation.

LaMotte Chemical

Products Co.
Dept. BC Towson 4, Md.
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have largely been replaced with non-
selective herbicide chemicals. Tubers
matured on topless plants are sounder
and firmer and often escape the attack
of late blight which starts in the leaves
and stems.

One is not giving a complete index
of the help to rural areas through
chemistry without reference to the use
of insecticides and fungicides that make
people less susceptible to illness derived
from animal parasites or fungous dis-
eases. In the deep South such sickness
has been notable in the past—mostly
from malaria and hookworms. Since
better control and eradication of many
of such threatening insects and bac-
teria have come to us, the resulting
improvement in health and mental at-
titudes has meant far higher produc-
tivity and earning power.

NOT long ago I saw what is reputed
to be a good estimate of the toll
taken by bugs and worms, fungi, weeds,
and plant and animal diseases. It
claimed that in 1950 fully 13 billion
dollars toll in destructive ravages and
loss was suffered that way out of a
valuation of 31 billions in cash receipts
and home use. This would put the
total agricultural injuries through such
pests at about 40 per cent of the gross
production.

This did not include all the sickness
caused by insect-borne or fungous dis-
eases, plant poisons, and the eating of
spoiled animal products. Modern sani-
tation for all foods from farm and
ranch to the dining table employs in-
numerable protective and disinfecting
chemicals whose guardianship of the
people is really part and parcel of the
agricultural dependence upon them.

One discovery begets another. Talk
about your atomic chain reaction!
Agricultural chemistry has it too.
When any effective new chemical is
found and tested, farmers want it in
a hurry and they need the best facili-
ties to apply it to their crops and stock.
The old simple hand-sprayer is still
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used to dose the insects and diseases,
but in its wake comes a great array of
modern power apparatus, including the
economical, low-gallonage machines
and, of course, the advent of the air-
plane shooting sprays and dusts from
the skies.

HE modern, low-gallonage sprayer

gave the airplane all the zip needed
to meet the situation. It allowed a
coverage of 30 or 35 acres with every
loading, which contrasts with only 3 to
5 acres previously with former equip-
ment. It is surely convincing to com-
pare the average time required for dust-
ing, seeding, spraying, and fertilizing
from airplanes with that of manual
operations at the same jobs.

Down in the Southwest the seeding
of rice on 100 acres using 5 or 6 trained
workers took 30 hours at best. A
plane pilot and 4 skilled workers can
do it in about half an hour. In the
same way and using the same acreage
and workmen, cotton dusting that
once took 60 hours is now done in
less than one hour. Cotton defoliation
has been speeded up from 60 hours
to half an hour, with weed control
operations taking about the same com-
parable time. Quick action to stop
sudden pest invasions, the ability to
cover areas too soft or rough to make
hand work easy, and the elimination
of injury to plants by heavy machinery
are all part of the consideration with
airplane crop protection.

Pelleted or coated seeds represent
still another rather recent addition to
the equipment that modern farmers
use. Here again chemistry enters the
picture. The seeds are moistened with
hydroscopic adhesive and coated with
a mixture of feldspar and fly ash.
Others are covered with an aluminum
silicate.  Within the package to be
sown by air are placed insecticides,
herbicides, and fungicides as required;
likewise hormones and stimulants. Of
late several firms have sold soil condi-
tioners made of a chemical that aerates
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soils and helps them retain water with-
out cracking or caking. The invasion
of all branches of farming by formula
finders is almost complete.

Time was when any young fellow
with good health and lots of energy
and ambition—plus farm experience—
might reasonably look ahead to the
ownership of a sizable farm in his
community. All he really needed 40
years ago was to be industrious and
honest. But in modern situations we
find our young man confronted with
an almost absolute need of ample credit
from somewhere, owing to the large
expense involved in equipping and
running a farm which is intended to
be profitable. Besides that, he dis-
covers that a college education or a
term of specialized training elsewhere
is nearly as necessary as money reserves.

HE rapid growth of scientific agri-

culture, especially the chemical side,
looks from our corner like a movement
that means fewer but better trained
operators. The fewer persons equipped
with all these ever-expanding chemical
chore-boys will be able to produce
greater and greater volume. From my
viewpoint, all this chatter about not
being able to feed our citizens 40 years
from now is just a big wind.

America will always have a full
plate, thanks to: science. But filling
that plate is bound to cost more in
terms of farm equipment and facilities.
That's because we have an army of
folks standing behind the plowman—
the hosts who make and sell and de-
liver and demonstrate all these wonder
drugs and synthetic compounds, as
well as the machinery and the fertil-
izers he uses.

Remember when we kids of high
school days thought of the chemistry
department as just an odorous nui-
sance? The kids who stuck to it,
though, are now in the agricultural
driving seat. The rest of us can stand
back and gawp and wonder at the vast
changes that a short time has wrought.
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PLANTS ARE BIGGER—
PROFITS ARE GREATER

7

TESTING

EASY  ACCURATE - QUICK
AND AT A COST OF LESS
THAN 6¢ PER SOIL TEST

COMPARE before you buy . . . make sure
that the soil tester you purchase can meas-
ure in pounds ond parts per million the
amount of nutrients present in the soil and
can enable caleulation of the exact ferti-
lizer required . . . and be sure it contains
he ium test, so tial in deter-
mining the total available nitrogen content
of the soil.

8

THE COMPLETE Simplex SOIL TEST OUT-
FIT makes over 100 tests for each of 15
essential soil chemicals plus reserve and
tissue tests. Priced ot $49.50 complete
F.O.B. Norwalk, Ohio via Railway Express.

Write for your free copy of our latest catalog.

THE EDWARDS LABORATORY

P. O. Box 318-T * NORWALK, OHIO
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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
Potash Production in America

DISTRIBUTORS

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

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

Lower Mississilﬁi 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, Cham-
paign, 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.

For the Province of Ontario: Distribution Services, Ontario Agricultural College,
Guelph, Ontario.
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.

Reprints

28-12-45 Better Corn (Midwest) (Circular)

F-8-40 When Fertilizing, Consider Plant-food
Content of Crops

8.5-40 What is the Hlllu with Yonr Sol.i‘f

Y-5-483 Value & Limi of M of
Diagnosing Plant Nutrient Needs

A-1-44 What's in That Fertilizer Bag?

QQ-12-44 Leaf Analysis—A Guide to Better

Crops
P-3-45 B-l:need Fertility in the Orchard
Z-5-45 Alfalfa—The Aristocrat
00-8-45 Potash Fertilizers Are Needed on
Many Midwestern Farms
ZZ-11-45 First Things First in Soil Fertility
T-4-46 Potash Losses on the Dairy Farm
Y-5-46 Learn Hunger Signs of Crops
1-2-47 Fertilizers and Hum-n Health
T-4-47 Fulﬂ.lm P for Profitabl

Tobace
'l'l'-ll-"? Hnw Different Plant Nutrients In-
fluence Plant Growth
YV-11-47 Are You Pasture Consclous?
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Monkeys have a good time because
there are so many of them and there
are so many of them because they have
a good time.

#* #* #*

A city dweller who was traveling
through New Hampshire noticed a
cornfield on a rather steep hillside.
Seeing a farmer standing in the door-
way of a farmhouse, he stopped his
car and pointed to the cornfield.

“How do you plow that field?” he
asked. “It looks very steep.”

“Don’t plow it,” replied the farmer.
“When the spring thaws come, the
rocks rolling down the hill tear it up.”

“That’s wonderful,” said the city fel-
low, “but how do you plant it?”

“Don’t plant it, really. Just stand
in my back doorway and shoot the
seed in with a shotgun.”

“Is that a fact?” gasped the man
from the big city.

“Gosh, no!” said the farmer. “That’s
conversation !”

* * *

The conscientious father was dis-
pensing advice to his son who was
about to be married.

“Cooperation is the foundation of
successful marriage,” he said solemnly.
“You must do things together. For
instance, if your wife wants to go for
a walk, go for a walk with her. If
she wants to go to the movies, go to
the movies with her. If she wants to
do the dishes, do the dishes with her.”

The son listened dutifully, then
asked: “Suppose she wants to mop
the floor?”

When Judy returned from school

one day, she remarked casually:
“Mother, I told my teacher that you
threw the hairbrush at Daddy this
morning.”

“Why on earth did you tell her
that?” asked her mother in horror.

With devastating logic, Judy replied,
“Well, she didn’t know it.”

#* * ¥*

A bride and bridegroom came down
to breakfast in the hotel where they
had spent the first night of their honey-
moon.

“Now, be casual and offhand and
they won’t know we’re newly-weds,”
cautioned the groom.

While he studied the menu, his bride
gave her order to the waiter. “Tea
and toast without butter, please.”

Whereupon her husband exclaimed
in a voice everyone in the place could
hear: “Good Heavens, is that all you
eat for breakfast?”

* * *

The Army psychiatrist wanted to be
sure that the newly enlisted rookie was
perfectly normal. Suspiciously he said:

“What do you do for your social
life?”

“Oh,” the man blushed, “I just sit
around mostly.”

“Hmmm-—never go out with girls?”

“Nope.”

“Don’t you even want to?”

The man was uneasy. “Well, yes,
sort of.”

“Then why don’t you?r”

“My wife won’t let me, sir.”



Wailte Gredtor Mfulfa Yield per acre?

$1 T0 %2 SPENT ON
FERTILIZER BORATES

CAN GIVE YOU AN
EXTRA TON OF HIGH
QUALITY ALFALFA
PER ACRE!

Yes, Boron means bigger crops of bet-
ter quality! Alfalfa responds so readily
to Boron that, in some cases, yield per
acre is doubled. To put Boron back
into the soil, use FERTILIZER BORATE—
HIGH GRADE . . . it's the low-cost fer-
tilizer borax, rich in Boron. (Contains
approximately 1219, borax equivalent).

FERTILIZER BORATE—HIGH GRADE, is an
ore concentrate developed especially
for fertilizer use. Because its water con-

Borated Ferhluers pay

3 ways on Alfalfa
1. EXTRA YIELDS 2. BETTER QUALITY
3. LONGER LIFE STANDS

tent is held to about 247, (5 mols)
this material saves you money in costs
of transportation, storage, handling,
etc. Only 83 Ibs of FERTILIZER BORATE
HIGH GRADE is required for each 100
Ibs. borax guaranteed in formulated
mixtures. Available in two particle
sizes; a fine mesh for adding to mixed
fertilizers . . . a coarse mesh for direct
application. County Agents or State
Experimental Stations should be con-
sulted for detailed recommendations.

Write today for literature and quotations on
Fertilizer Borate— The Low-Cost Fertilizer Borax

AGRICULTURAL OFFICES

® P. 0. Box 229
East Alton, lilinois

DIVISION

@ 1st National Bank Bldg.
Auburn, Alabama

OF BORAX C S OLIDATED

100 PARK AVEMNUE
NEW YORK 17, N.Y.

PACIPIC COAST BORAX Co.

. LIMITED

2295 LUMBER STREET 630 SHATTO PLACE
CHICAGO 16, ILLINOIS LOS ANGELES 5, CALIF.
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