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LETTER OF TRANSMITTAL

President F. A. Middlebush
University of Missouri
Columbia, Missouri

Sir:

I am submitting herewith the report of the Agricultural Experiment Station
for the year ending June 30, 1952. This report is submitted in accordance with
the Federal law requiring such a report, a copy of which is to be submitted to
the Governor of the State and to the Secretary of the Treasury of the United

States.
Respectfully submitted
J. H. Longwell, Dzrector
Missouri Agricultural Experiment Station
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Production,
Marketing

No phase in the production and marketing of live-
stock products escapes the study of Missouri Experiment
Station workers in their search for ways to make farming
more profitable. This panel of experts is giving the final
taste test to cooked meat from animals that were raised
and fed under different experimental conditions.

Advance. .. Through Research

This is a report on the research program of the
Missouri Agricultural Experiment Station. The crea-
tive power of research has made possible the State’s
great agricultural production-industry team. Modern
farm technology primarily is a product of research.
The animal, the plant, the soil, the machine, all have
been improved and made more efficient by study. To
date, a great part of our research effort has been di-
rected toward increasing productivity. Of great impor-
tance in our net production, are the components of
loss. The causes of enormous loss are drought, insects,
diseases, waste in harvest and storage, rodents, weeds.
winter-kill, frost damage, floods, damage in transport
and damage by consumer handling. Attention is being
directed in part to the development of procedures for
eliminating some of these factors of waste.

Marketing Research Under Way

Problems involved in the storage, distribution,
processing and marketing of farm products are recog-
nized and becoming increasingly important. Research
in these fields is being conducted, but progress must
wait on the development of adequate research meth-
ods and procedures.

All cases of increased farm efficiency, as measured
by increased yield, result from earlier advancements
in technology. The cumulative effect has been 150
bushels of corn per acre; 70 bushels ofoats per acre;
60 bushels of barley per acre; 50 bushels of wheat per
acre; and 3 bales of cotton per acre—resulting from
the use of better seed of improved varieties, studies

on dates and rates of seeding, seed bed preparation,
correct use of fertilizers, use of supplemental water and
machine farming. Breeding, feeding, management,
and sanitation studies in livestock production also
have contributed to higher and more efficient produc-
tion of animal products. Advances in technology have
been great in recent years, but great as they are, have
been unable to meet demand. Solving problems of
importance to all agricultural interests of the state
has been an objective of the Missouri Agricultural
Experiment Station since 1888. Within the limits of
means available, constant effort has been maintained
to find answers to the increasingly complex problems
arising in the “business of farming.”

A Never Ending Search

Increased yields dcchnd upon the use of improved
varieties and strains of plants and animals, increased
use of soil plant foods, better control of insects, dis-
eases, and weeds, and better land management. Only
a fraction of the potential in breeding plants and ani-
mals for increased production has been realized. Anti-
biotics and vitamins have greatly increased the effici-
ency of hog and poultry feeding, and have proved of
great value in the control of plant diseases, especially
fireblight in pears and apples. Tremendous advances
have been made in the development of organic fungi-
cides, insecticides, and herbicides (weed killers).
Through these efforts in research, both the quality
and quantity of agricultural products have improved
greatly. During the years, the Missouri Station has
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established itself as a leader in vitamin research and in
the study of hog cholera and Texas fever; as a source
of information on soil-plant food-plant relationship;
as a top dairy research station; as the introducer of
new crops, such as lespedeza and varieties of soybeans
and new cropping systems; as the virtual savior of the
beekeeping industry with the introduction of sulfathia-
zole for the control of American foul brood in honey
bees; as a leader in the animal industry, animal nu-
trition, and horticulture fields; as the originator of
the open-front Missouri poultry house, in a vast im-
provement in the feed using efficiency of poultry, es-
pecially broilers; as a pioneer in the use of X-ray and
ultra-violet radiation to induce mutation in plants;
as one o f the first reliable sources of information about
soil erosion and water run-off; as a pioneer in the utili-
zation of “marker” elements in plant and animal nu-
trition; and as a research center in the Home Eco-
nomics field since 1909.

Missouri a Leader in Research

The Missouri Station was the first institution in
America to produce and make available to cattle raisers
a preventive vaccine against black leg in calves. The
Missouri Station produced and distributed to the medi-
cal profession the first Smallpox vaccine made west
of Boston and was the first state experiment station
to establish a laboratory to put hog cholera serum to
extensive scientific and practical tests and to dem-
onstrate its effectiveness in the field of protecting
swine against hog cholera.

Missouri feeding trials with beef cattle have
demonstrated repeatedly that good to choice animals
weighing up to 1100 pounds can be produced chiefly

Pictured here are a few of the 3,500 farmers who at-
tended soils and crops days at the Experiment Station this
year. Latest discoveries of the Station are made available to
farmers of Missouri through county extension offices, an

on grass and roughage with less than 15 bushels of
corn used to finish them. Missouri corn yields have
risen in recent years from an average of 28 bushels to
43 bushels per acre. This basic change was due largely
to the introduction ofcorn hybrids specifically adapted
to Missouri conditions. Of equal or greater signifi-
cance are the gains made in corn yields by more liberal
and intelligent use of fertilizers. The Missouri Sta-
tion is able to recommend fertilizer treatments to meet
many plant requirements and to compensate for such
soil deficiencies as are revealed by soil tests. Guided by
this research, Missouri corn growers are producing
yields up to 150 bushels per acre. Yields of 100 bushels
or more are commonplace. Missouri farmers used %

million tons of fertilizer in the period covered by this
report.

Food to Share

These instances are but a few of the contributions
made by the Experiment Station over the years. Count-
less smaller gains have been made in the efficiency of
farming and homemaking. Each of them has made
some additional saving in cost of production; some
reduction of loss of waste; some saving of time and
human energy; some addition to comfort or safety;
some enlargement of the opportunity to full family
living. Knowing this, we can well understand that it
is not by accident that America has food in abundance
to share with distressed peoples around the world.
The present stage of development of agriculture in
America is the partial fulfillment of a deliberate plan
made possible by the United States Congress in 1862,
when it provided for the establishment of the Land
Grant Colleges of Agriculture and Mechanic Arts.

agricultural news service to newspapers and magazines,
University publications, radio and television programs,
short courses at the University, and field days like the one
shown here.
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AGRICULTURAL CHEMISTRY
A. G. Hogan, Chairman

Chemical Analytical Service. (Charles W.
Gebrke, E. W. Cowan, Marvin Burnett, Edward Martin,
Joe Vandqpopulz'ere, Roscoe Pearce, Tracy H. Barrett, Jr.,
Jack Brown, Lewis Fergason, George Leuthage, Charles
Runyon, Harry Sawyer.) The Department of Agricul-
tural Chemistry is responsible for the chemical ap-
alytical work of the Agricultural Experiment Station,
including analyses necessary under the Missouri Fer-
tilizer Law. The following list gives a classification of
the samples analyzed.

Fertilizer samples tested.......... 2,161
Limestone samples tested. . ... ... 1,841
Samples from College
departments. . .............. 868
Miscellaneous samples. . ...... .. 54
Total ... ... ... ... .. 4,924
Single fertilizer analyses. . .... .. 11,462
Single analyses of limestone. . ... 3,682
Analyses for College
depattients. s« sue v somsnns sa 2,757
Single miscellaneous analyses.... 120
Total ... ... ... 18,001

Four separate analyses usually are made to test
samples of commercial fertilizer; one to determine
nitrogen percent, another the potash percent, a third
the phosphorus percent and a fourth to find what por-
tion of the phosphorus is soluble. Thus the total
number of single analyses is usually three or four
times the number o fsamples tested.

An analysis is made of each sample of limestone
for its calcium carbonate equivalent. (Project 132).

Nutritional Requirements of Poultry. (4. G.
Hogan, J. ]. Cole). The objective of this investigation
is the discovery of unrecognized nutrients required by
poultry.

Purified soybean protein was investigated asa
source of amino acids for poultry feeds. Commercially
prepared “Alpha” protein (a purified soybean protein)
was found to contain sulfite, which destroys thiamine.
When the sulfite was removed from “Alpha” protein
by leaching with warm water, the “Alpha” protein
supplemented with methionine served asa good
source of protein for the growing chick. “Alpha” pro-
tein was found to be seriously deficient in sulfur-con-
taining amino acids; a deficiency that can be corrected
partially by the addition of cystine and cysteine, but
can be completely corrected only by methionine.

A mixture of glycine and arginine supported a
slightly lower growth rate than gelatin when added
to a casein supplement in chick rations.

The water insoluble fraction of liver was found
to contain a factor, or factors, accelerating growth rate
in chicks. This activity was lost upon hydrolysis with
acid.

The addition of penicillin, chloromycetin and
streptomycin to chick rations resulted in slightly better
gains.

Gelatin contains vitamin B,,, but 2 B,, concen-
trate proved superior to a 5 percent gelatin supple-
ment in rations. Methionine added at levels of 0.3 per-
cent to a casein-gelatin ration and at a level of 0.6 per-
cent to a soybean meal ration supported the optimum
growth rate in chicks. (Project 10).

Herbivora Vitamin Requirements. (4. G.
Hogan, W. B. House, H. S. Bull). Nutrients required
for growth, gestation, and reproduction of the guinea
pig were investigated. The guinea pig has more com-
plex nutritional requirements than other commonly
used experimental animals, and therefore is well
adapted to studies of unrecognized vitamins. Prior to
the discovery of folic acid, guinea pigs did not survive
on a wholly synthetic diet. Addition of folic acid to
the ration enabled animals to survive and grow rea-
sonably well, but growth was still sub-maximum.
Vitamin B,, failed to improve the rate of growth.

In earlier work it had been found that gum ara-
bic, supplemented with the ash of alfalfa, would ac-
celerate growth. Potassium acetate and magnesium
oxide in the alfalfa ash were found responsible for its
favorable effect on growth.

The question arose whether or not gum arabic
and the potassium and magnesium of alfalfa ash were
essential nutrients. Experimental results indicated
that gum arabic combined with magnesium oxide and
potassium acetate in alfalfa ash, must be in a ration
to obtain maximum rate of growth. There was some
evidence that these elements, when included in the
ration, permitted normal reproduction in the guinea

1g.

The mode of action of the magnesium oxide and
potassium acetate is still difficult to explain. It seems
improbable that they have any important function
in the metabolic processes; rather, with gum arabic
they appear to bring about an important change in
the flora of the intestinal tract of the guinea pig. This
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change may cause a more rapid synthesis of an un-
recognized vitamin(s); or, possibly, the destruction
of a toxic substance.

When the three constituents were contained in
a ration there was a lowered pH of the cecal content
(see Table 1).

TABLE 1 -- PH OF CECAL CONTENTS

No. of Avg. PH
animals Description of Ration Values
2 Cellu Flour alone 6.67
3 Cellu Flour + MgO +KAc 6.63
2 Gum Arabic + KAc 6.67
2 Gum Arabic + MgO + KAc 5.77

These substances should result in increased alka-
linity. This suggests the pH in this case was deter-
mined by bacteria in the cecum, rather than by food
eaten by the animal. Other workers have observed
coliform and anaerobic bacteria in significantly larger
numbers in the cecum of guinea pigs consuming ra-
tions containing gum arabic, magnesium oxide, and
potassium acetate.

In 2 comparison of white and whole wheat bread
as a source of unknown factors for guinea pigs, white
bread diets were 2 failure while whole wheat breads
supported excellent growth. Further research revealed
that wheat germ was a potent source of some of the
unrecognized factors responsible for enhanced growth.

Ashing of the wheat germ gave evidence that
this growth stimulation was not due to minerals con-
tained in the wheat germ after ashing. These results do
not rule out the possibility that the minerals of wheat
germ may be important in combination with some
organic factor present in the wheat germ. (Project
11).

Abnormal Increases in the Mineral Content
of Body Tissues in Relation to Age and Nutrition.
(A. G. Hogan, W. B. House). Fresh spinach was the
only vegetable tried which successfully prevented stiff-
ness of wrists, in testing the relation of nutrition to ap-
pearance of arthritic-like syndrome in experimental
animals. This condition can be produced in guinea
pigs by elevating phosphorus content of their diet,
or by lowering the calcium-phosphorus ratio.

Soreness and stiffness of joints, followed by de-
position of calcium in soft tissues, are typical symp-
toms. Various fresh vegetables were tried with a basic
synthetic ration in efforts to locate an organic factor
which would prevent this condition.

The factor contained in fresh spinach proved to
be unstable in nature, thus explaining former failures
with dehydrated natural foodstuffs. Not a single case
of stiffness developed among animals on fresh spinach
during forty weeks of study, while those on the basic

ration developed stiffness in four weeks. Spinach in
dehydrated form failed to prevent stiffness.

Animals receiving 250 micrograms of stigmasterol
orally each day for 10 to 17 days showed no improve-
ment in degree of stiffness or deposits.

From the data it appeared that the symptoms
were much less severe if the calcium and phosphorus
were both limited to 0.65 percent or less of the total
ration.

The rate of growth was materially increased by
the addition of gum arabic, potassium, and magnes-
ium to the diet (See Table 2). Since fresh green spin-

TABLE 2 -- STIFFNESS RETARDING EFFECTS OF GUM
ARABIC FED IN CONJUNCTION WITH K AND

Gum Cellu
Type of Roughage Arabic Flour
Estimated Amounts %
K 1.41 0.41
Mg 0.34 0.04
Ca 1.0 0.9
P 1.5 1.6
No. of animals 5 23
Avg. wt. at 12 weeks (gm) 481 355
No. of weeks to lapse before
stiffness occurred 8 51
No. of weeks to lapse before 50%
of the animals became stiff 22 8l
No. of weeks to lapse before
deposits appeared 33 7l
Avg. inorganic blood
phosphorus mg/100 7.5 8.9

1 Average week for appearance of stiffness and deposits

ach and gum arabic, plus potassium and magnesium,
were the only feedstuffs examined which gave pro-
tection from the syndrome, the possibility arises that
the problem may be one of intestinal synthesis. (Pro-
ject 53).

Nutrients Required During Reproduction.
(A. G. Hogan, B. L. O’Dell, J. R. Whitley, R. B. Grain-
ger, J. H. Bruemmer). Rations used with rats can be
classed into (a) rations used primarily to study hydro-
cephalus (pressure condition from fluid in the skull)
and its relation to Vitamin B, and folic acid, and (b)
rations used primarily to study skeletal malformations
and their relation to Vitamin B,, and riboflavin.

Approximately 15 percent of the offspring bom
of rats receiving soybean meal rations which lacked
Vitamin B,, were hydrocephalic, and 6 percent had
eye defects. Less than 2 percent of the young animals
survived. When adequate Vitamin B, was added
there was no hydrocephalus in offspring; eye defects
were reduced to less than 2 percent; and approximate-
ly 75 percent reached weaning age. In another case
hydrocephalus resulted from the inclusion of a folic
acid antagonist (methylfolic acid) in the ration. This
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caused symptoms of folic acid deficiency even though
an adequate quantity of Vitamin B,, was supplied.
The occurrence of hydrocephalus due to the folic acid
antagonist was about 19 percent compared to 15 to
20 percent from Vitamin B,, deficiency. Additional
folic acid in the diet counteracted the antagonist.

By using purified soybean protein ration and add-
ing Vitamin B, hydrocephalus again was eliminated.
The soybean protein contained sufficient folic acid to
prevent hydrocephalus provided Vitamin B;, was
added. Injecting one-tenth microgram of Vitamin B,
into the parent on the first day of gestation, or adding
one-tenth microgram of Vitamin B,, per 100 grams
of ration fed during gestation, also prevented hydro-
cephalus (See Table 3).

Vegetables commonly used in human diets failed
to protect against congenital abnormalities in rats.
However, when a Vitamin B,, deficient diet was sup-
plemented with 5 percent dried milk, 5 percent dried
pork, or 2 percent dried egg yolk, hydrocephalus was
prevented in all subsequent litters from dams receiv-
ing the supplement.

Pencillin and aureomycin added at optimum
levels to a Vitamin B, deficient diet also prevented
hydrocephalus.

When a yellow corn-wheat gluten ration was fed
to dams which had received a Vitamin B,, deficient
ration, they produced offspring with a high incidence
of hydrocephalus and skeletal defects. Inclusion of
Vitamin B, in the ration prevented hydrocephalus
and decreased skeletal defects. Addition of riboflavin
had little or no effect. It appears that neither ribo-
flavin, Vitamin B,,, nor a2 combination of the two
will completely prevent skeletal defects in newborn
rats when the dams receive a wheat-gluten type ra-
tion. However, Vitamin B,, played a more important
role than riboflavin, and a low calcium-phosphorus
ratio may decrease the incidence of malformations.

A deficiency of either folic acid or Vitamin By,
in the maternal diet resulted in hydrocephalus in in-
fant rats. Maternal deficiency of folic acid resulted
in a decrease in maze learning ability of the offspring.
A large percentage of “normal appearing” litter mates
of hydrocephalic animals showed defects of the brain
ventricular system. (Project 32).

TABLE 3 -- EFFECT OF FOLIC ACID, VITAMIN B12 AND ANTIBIOTICS ON THE INCIDENCE OF HYDROCEPHALUS
IN NEWBORN RATS

Weight
Ration Offspring at Hydrocephalic Eye
No. Supplements Litters born Weaned! 4 wks. Litters Offspring2 Defects
Per 100 Gm No. No. o/o Gm. No. o/o o/o
1. Soybean Meal Rations

2087 Basal 72 421 1.8 30 30 14.7 6.2
2530 0.5 mg folic acid 148 857 8.7 22 52 15.5 10.1
2699 R2530 + B2 conc.

(2.2 mcg) 23 90 71.0 57 0 0 2.2
2884 R2530 + 3 mcg

cryst. Big 29 285 75.0 43 0 0 0.7
2692 50 mg methyl-folic

acid + B2 conc.

(4.4 mceg) 24 88 30.7 43 11 19.3 -6.0
2743 50 mg methyl-folic

acid + Byg conc.

(4.4 mcg) + 1 mg

folic acid 26 160 88.5 52 1 0.6 1.3
2728 R2530 + 10 mg pro-

caine penicillin 30 193 44.4 41 1 0.5 1.6
2920 R2530 + 5 mg. pro-

caine penicillin 9 53 22.4 40 2 5.7 5.7
2768 R2530 + 10 mg

aureomycin HC1 2 10 0 -- 2 60.0 -—
2919 R2530 + 5 mg

aureomycin HC1 8 54 50.0 54 0 0 1.9
2921 R2530 + 5 mg

chloromycetin 6 23 24.0 38 1 8.7 8.7

2. Purified Soybean Protein Rations

2647 Basal 15 71 0 - 7 17.0 11.3
2689 0.5 mg folic acid 14 95 6.6 35 5 18.0 10.5
2690 B12 conc. (2.2 mcg

B12) 23 127 57.3 54 0 0 3.9
2676 0.5 mg folic acid +

Bjg conc. (2.2 mg) 12 70 65.0 57 0 0 0
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Conservation of Nutritive Value of Foods.
(A. G. Hogan, Laura M. Flynn, R. B. Grainger, Osman
Kocturk, George Gillespze). Studies under this project
consisted of:

(1) The determination of nutrients in sweet
potatoes and in Bibb lettuce grown under
varied fertilizer treatments.

(2) The determination of ascorbic acid content
of tomatoes of different genetic backgrounds.

(3) Assays of folic acid and B, activity in fer-
mented foods and in animal tissues.

(4) Introductory assays of the nutrients in several
forages.

(5) Further statistical studies of data on essential
amino acids in high protein and low protein
corn.

(6) Animal feeding tests of the comparative nu-
tritive value of high protein and low pro-
tein corn.

(7) Vitamin assays made for other departments
of the University.

Sweet potatoes were found to be an excellent
source of carotene but only a fair source of ascorbic
acid. Bibb lettuce proved to be an excellent source of
carotene and a good source of ascorbic acid. Increasing
the application of nitrogen fertilizer to sweet potatoes
resulted in an increase of as much as 75 to 85 percent
in protein content.

While tomatoes generally are a good source of
ascorbic acid (Vitamin C), an assay of 197 different
lots of varied genetic constitution showed a wide
range in the content of this vitamin.

Sodium bisulfite acts as a reducing agent in the
medium for Vitamin B, activity and decreases the
destruction of Vitamin B,,. A modification of extrac-
tion procedures by the addition of sodium bisulfite,
using 25 percent neutral ethyl alcohol and 0.1 percent
sodium bisulfite, gave the highest assay and the most
consistent results in B, , activity. The concentrations of
folic acid and of B, activity in typical animal tissues
and in foods were determined.

In the study of essential amino acids in high
protein and low protein corn, rats receiving high pro-
tein corn grew more efficiently than those receiving

Fig. 1—A simple test tube “artificial rumen’’ saves
much time and money in studying the action on feeds of
microflora from an animal rumen. Final checks are made
in live animals.

low protein corn. Both high and low protein corn
were seriously deficient in both lysine anc{) tryptophane
and supported a very slow rate of growth. Lysine ap-
peared to be the first limiting amino acid. However,
tryptophane became a seriously limiting factor when
lysine was supplied. A deficiency of niacin limited
growth in rations of high protein corn supplemented
with lysine. Even when supplemented with trypto-
phane and lysine, corn protein was markedly inferior
to the protein of casein for the growth of rats.

When the protein content of corn was increased,
the zein fraction increased more rapidly than the non-
zein fraction. The zein fraction is deficient in trypto-
phane and lysine, which are essential amino acids
normally present in ordinary corn. (Project 33).

Hemorrhagic Conditions in Swine and Other
Farm Animals. (M. E. Mubrer). Clotting defects
in human, canine, and swine hemophilia were com-
pared. Plasma anti-hemophilic factor tests were made
on normals and bleeders of each species. Human plas-
ma contained roughly one-fifth as much anti-hemo-
philic factor as dog plasma while swine plasma con-
tained one and one-half to two times as much as dog
plasma. In canine and human hemophilia the pro-
longed clotting time and impaired prothrombin utili-
zation are corrected by small amounts of normal plas-
ma injection. The abnormality in the swine disease
appeared less severe than that in the other two species.

Artificial Rumen Studies. (M. E. Mubrer).
An artificial rumen was constructed in which syn-
thesis of Vitamin B,, was studied. In the artificial ru-
men, following treatment with the microflora from
the rumen of a healthy cow, a ration that was void of
Vitamin B,, was changed to a feed which contained
adequate Vitamin B,, concentration for chick and
swine rations.

Urea was added to a ration low in protein nitro-
gen and fermented in an artificial rumen. The con-
tents were analyzed before and after fermentation.
The non-protein nitrogen (urea) was converted in the
artificial rumen into protein nitrogen. The protein
content in the ration was raised from 10 to approxi-
mately 15 percent. In addition to the increase in pro-
tein, there also was a marked increase in fat content
in the ration. The protein increased at the expense of
urea and the fat increased at the expense of carbohy-
drate.

The use of the artificial rumen technique has re-
vealed:

1. That the vitamin concentration of a ration is

increased by rumen microflora.

2. Non-protein nitrogen such as that present in

urea is converted into protein nitrogen.
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3. Fats were synthesized to an extent greatly be-
yond our expectation. As much as 100 percent
increase was found. (Project 152).

Gains in Swine Receiving Thiouracil. (M. E.
Mubrer). Animals receiving Vitamin A supplement
made faster and more economical gains the first three

weeks of the trial. After the fourth week, the rate and
economy of gain decreased rapidly. Data indicate ad-
dition of Vitamin A to the ration containing thiouracil
for swine increases both rate and economy of gain for
a short period of time. However, Vitamin A is not the
only factor in the gross return effect of thiouracil.
(Project 76).

AGRICULTURAL ECONOMICS
O. R. Johnson, Chairman

Land Use Investigations. (Frank Miller, Buel
E. Lampber, Jr.) Land in Missouri was divided into
15 areas and sub-areas for which separate determina-
tions of productivity were made. Productivity varied
greatly in these areas. Range when calculated in terms
of gross product per acre was from 49.60 units on the
most productive soils down to 5.96 units on the poor-
est soils. Pemiscot county was the most productive
county in the State. Relationships were found between
the following factors:

(1) Productivity per acre and the value of land
and buildings per acre.

(2) Productivity and value of machinery per acre.

(3) Productivity per farm and the number of
farms rented.

(4) Productivity per acre and the amount of gross
product per person on the farms.

The proportion of farms equipped with tele-
phones, running water, and electricity, also showed
some tendency to vary with productivity of the land.

Data assembled in a study of wildlife populations
in various soil areas and demand for outdoor recrea-
tion in the form of hunting and fishing will furnish
the basis for recommendations on wildlife develop-
ment.

Corn acreage in Missouri has gone througha
cycle starting with 6,650,000 acres in 1920, declining
to a low of 3,900,000 acres in 1941 and climbing back
to 4,500,000 acres at present. An overall decline also
was shown in wheat with 3,250,000 acres in 1921,
dropping to 1,350,000 in 1933, rising to 3,240,000 in
1937, and declining again to the present level of
1,744,000 acres. Tame hay production fluctuated be
tween 2 high of 3,650,000 acres in 1922 and a low of
2,300,000 in 1937. Present production stands at
3,250,000 acres of tame hay. Oat acreages hit a low
of 1,950,000 acres in 1934, a high of 2,250,000 in 1949
and the state now has 2,000,000 acres planted to oats.
(Project 14).

Marketing Livestock by Carcass, Grade and
Weight. (Elmer R. Kiehl, Paul E. Blesi). Carcasses
of 592 hogs were studied in an effort to establish ob-
jective carcass grade standards. Measurement of back
fat thickness appeared to be the best indicator of car
cass merit. It was determined that 70 percent of the
variation in proportion of lean in cuts could be ex-
plained by the variation in back fat thickness.

On the basis of a study of the meat supply sources
of Missouri consumers there appeared to be duplica-
tion in some instances of wholesale delivery routes.
In addition there were more deliveries to retail stores
by individual wholesalers within a given week than
appeared necessary from the standpoint of maintain-
ing condition of the product. The excessive services
were thought to be due to expressed consumer pre-
ferences for several brands of meat and to sales po-
licies of wholesalers competing for a larger share of
the market. Detailed cost analysis of meat wholesal-
ing must be completed before drawing conclusions
on the efficiency of these methods and their effect on
overall prices. (Project 59).

Marketing Missouri Poultry and Poultry
Products. (Jobn D. Miller, Johnny B. Kimmons).
Influences of farm handling and marketing processes
on egg quality were studied. Eggs purchased from
75 retail outlets in six cities in Missouri were candle
graded or broken out and scored. Analysis of the data
showed that it was possible to bring the consumer
AA quality eggs if the air cell was not used as a criter
ion of quality. Of the broken out eggs, 13.2 percent
scored AA while none scored AA from the candling
process. (Project 60).

Farm Real Estate Price Problem and Assess-
ment Situation. (‘Frank Miller). There were four
basic forms of inequity in tax procedures in Missouri,
according to a study of property tax assessment meth-
ods:
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(1) Inequality of assessment of property within
a county.

(2) Inequality of assessment of property in one
county compared to property in another.

(3) Inequality of assessment of farm property
compared to urban property.

(4) Inequality of assessment of property of diff-
erent grades.

These data indicated that equality in property

tax structure does not exist. (Project 61).

Cotton Marketing. (J. W. McKinsey, Eugene Simp-
son, Fred Anderson). Arrangements were made to ob-
tain data on prices, dates of sale, ginning dates, and
bale weights from buyers at two markets and from 50
farmers in different market areas. Arrangements were
made with PMA and the cotton classing office in
Haiti, Missouri, to obtain quality information on each
bale for which historical data were obtained. This is
primarily a pilot study of pricing mechanisms in local
markets. (Project 65).

Marketing Grain at Country Elevators in
Missouri. (]J. W. McKinsey, Dale Moore). Study of
facilities revealed an average investment of $44,108
per elevator. Total storage capacity per elevator aver-
aged 50,520 bushels. The typical country elevator re-
ceived grain from a radius of 50 miles.

Many of the elevators handled feed, seed, fertili-
zer, and farm machinery as part of the business. On
the average, 46 percent of the net income of elevators
came from other services. Eighteen percent of the ele-
vators were found to lack hoists for quick unloading
of trucks, an essential in peak seasons.

From the survey, investigators concluded grain
grading was not entirely satisfactory at country ele-
vators. Much of the grading was by sight and feel of
the kernel. Many patrons were not paid according to
quality of grain delivered.

Elevators experienced shortage of boxcars at the
peak run and lacked sufficient capacity to overcome
this handicap. Approximately 20 percent of the grain
received at the country elevators sampled was resold
locally for feed or seed. Southeast Missouri soybeans
frequently were sold for export. Buying margins varied
and there was considerable overlapping of trade terri-
tory. (Project 104).

Agricultural Raw Materials —Sources and
Markets. (H. M. Haag, Elmer Kiehl). An appraisal
of various organizations in St. Louis with reference
to rural-urban relations was made. Shows, fairs, and
expositions in 15 major cities were studied and news-
paper and radio activities analyzed for influence on

rural-urban relations. Thirty metropolitan newspapers
and 22 radio programs were included. (Project 111).

Power and Machinery Problems and Costs.
(Robert C. Suter, R. D. Darley). A total of 214 farm
machinery records in four different types of farming
regions were obtained to determine farm machinery
requirements on various sizes of farms.

Fifteen pecent of the total farm capital on these
farms was found to be invested in machinery and
equipment. In general, the investment in machinery
and equipment increased as the size of the farm in-
creased. Wide differences were found in this relation-
ship between non-livestock and livestock areas, also
between large and small farms.

The average number of tractors used on 214 farms
was 1.7 per farm. Average cost per tractor was $1,696;
the average age was 4.5 years; and the present value
was $1,118. The farm tractor made up 28.3 percent
of the capital invested in machinery and equipment.

Average amount of capital invested in Missouri
farms surveyed was $45,000 each, and the average size
was 239 acres. A table was evolved from this survey,
listing annual hours of use to make a machine pay for
itself (See Table 4).

TABLE 4 -- RECOMMENDED MINIMUM LEVELS OF USAGE
FOR FARM MACHINERY AND EQUIPMENT (212 FARMS,

ATCHISON, LINN, GREENE, AND PEMISCOT
COUNTIES, MISSOURI, 1951)

Average Recommended
Usage Minimum
Type of for All Levels
Equipment Four Areas of Usage
Tractors:
one 902 hours 750 hours
two 1,390 1,500
three 1,878 2,500
four or more 3,401 4,000
Moldboard plows:
2-12" 51 acres 50 acres
2-14" 67 75
2-16" 85 100
3-14" 111 125
Disc plows:
2-disc 48 50
3-disc 67 5
Middlebusters:
2-row 118 125
3-row 250 250
Disc harrows:
straight 234 300
tandem 174 225
Stalkcutters: 217 225
Grain drills: 55 100
Listers: 100 125
Planters:
2-row corn 89 110
2-row general purpose 136 150
4-row general purpose 267 300
“Go-devils”: 116 125
2-row tractor cultivators: 280 300
T-foot tractor mowers: 137 150
Side delivery rakes: 98 125
Hay balers: 10,254 bales 11,000 bales
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Combines:
5-foot tractor-drawn 119 acres 125 acres
6-foot tractor-drawn 108 150
2-row tractor-drawn 91 125
3-row self-propelled 193 400
Corn pickers:
one row 69 100
two row 157 200
Corn binders: 15 30
Stationary ensilage cutters: 203 tons 225 tons
Field choppers: 130 400
Manure spreaders: 162 loads 175 loads

A young man starting in farming today as a ten-
ant should have capital for approximately $9,000 in-
vestment in some areas. For the State as a2 whole,
where the livestock-pasture system of farming is prac-
ticed he should have at least $15,000. The average in-
vestment that a part-owner had in his business was
about $35,000 and a full-owner usually had more than
$40,000. (Project 88).

TABLE 5 -- THE CAPITAL INVESTMENT PER FARM (FARMER AND

LANDLORD) 212 FARMS, FOUR TYPE-OF-FARMING AREAS IN
MISSOURI, 1951

Average
Atchison © Linn Greene Pemiscot Four
Area Area Area Area Areas
Predominant type of cash-grain General
farming.c.ceeeeecacsencaes livestock livestock dairy cotton = —me-ccma-
Number of farms...... 53 52 53 54 212
Size of farm (acres).. 325 240 205 187 239
Capital investments*
Real estate............ $41,285 $17,214 $21,172 $27,668 $26,884
Livestock 14,203 10,570 10,786 979 9,089
Machinery 7,822 5,189 5,892 7,932 6,722
Feed and supplies... 5,461 2,761 1,590 953 2,683
TotaLiv.ssssusnonsssnes $68,771  $35,734 $39,440 $37,532  $45,378

*Simple averages

Marketing Dairy Products. (C. C. Erwin, S. F.,
Whitted). In a study of the economic position of the
dairy industry in Missouri, it was found that in 1949
dairy products accounted for 34 percent of the total

cash farm income in southwest Missouri. Sales of

whole milk have increased materially in the past sever-
al years, amounting to 74 percent of the total sales
in 1949. :

As a result of emphasis on sanitation, rejections

of milk due to poor quality were only 1 percent of

total farm deliveries. Southwest Missouri produces
and manufactures about 1/4 of the State’s creamery
butter, 2/3 of the cheese, and more than 9/10 of the
total production of evaporated and condensed milk.
Much of the fluid milk is for consumption outside
the Southwest Missouri milkshed. However, it ap-
pears that the manufacture of high grade dairy pro-
ducts for sale in a national market will continue for
a considerable time as the backbone of the dairy in-
dustry in this area.

A survey of cream handling by local cooperative
exchanges in Missouri showed that cream producers
were making more frequent deliveries of cream to

local cooperative exchanges than formerly. Under the
four-day grading plan local cooperative cream buy-
ing stations were doing a more effective job in paying
differential prices for quality cream than they were
before the plan was initiated. Cream buying stations
did not appear to have been careful in protecting
cream from high temperatures while in storage. An-
alysis of data indicate that cream buying stations of
the cooperative exchanges were being highly sub-
sidized by sale of other farm supplies. Competition
in prices paid producers appeared stronger in north
Missouri than in south Missouri. (Project 93).

Marketing Fluid Milk in Federal Order Mar-
kets. (C. C. Erwin, S. F. Whitted). The number of
farmers regularly supplying fluid milk to Federal
Order markets has decreased. At the same time, the
volume of milk supplied by Missouri farmers has in-
creased. Although wholesale prices of fluid milk do
not usually go up as rapidly or as high as many other
farm prices during inflationary periods, milk prices
have been maintained in these two markets at a rea-
sonable balance with other farm commodity prices.
Both markets have been in short supply for brief peri-
ods during winter months in spite of an increased
percentage of St. Louis and Kansas City milk require-
ments having been filled by Missouti producers. (Pro-
ject 93).

Community Improvement in Use of Eco-
nomic Resources. (Frank Miller). Improving pro-
duction and marketing methods of farm products in
the Joplin, Missouri, trade area has been the objective
of this work. Most of the land around Joplin is divided
into small farms. A majority of the rural residents de-
pend on supplementary income from off-farm work.

A slow-down in business activity of the communi-
ty consequently hurts many family incomes. Few of
the industries in which these part-time farmers work
are engaged in processing agricultural products.

Stabilized income from part-time farming and
off-farm work is a vital problem in the Joplin rural
community. One of the best answers would be to de-
velop interest in intensive farm enterprises, such as
small fruits, broilers, or vegetable production on small
acreages. At the same time operators, or members of
their families, could work in processing plants. Suc-
cessful broiler enterprises have been started by several
farmers in the region. A few have combined dairy
farming and broiler production. Strawberries and veg-
etables are well adapted to this area. (Project 111).

Marketing Missouri Poultry and Poultry
Products. (John D. Miller, Johnny B. Kimmons).
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A merchandising school was held in connection with
the study of poultry merchandising methods. More
than 100 retail stores sent trainees to the school.

The pre-cut method of retailing chicken captured
interest of trainees and was the most widely adopted
of the practices taught.

Training had little influence on egg merchandis-
ing. Analysis of classes revealed that much of the
other material offered was already in use at progressive
establishments. (Project 135).

Economics of Soil Conservation. (Frank
Miller). The reasons farmers gave for not establish-
ing Balanced Farming programs on their farms were
gathered to determine obstacles to expansion of con-
servation in Missouri. The following were the chief
obstacles uncovered:

(1) Reluctance of farm operators to change old
methods.

(2) Insufficient skill to lay out the work.

(3) Lack of accurate information on costs and
benefits.

(4) Frequent changes in recommended conser-
vation practices.

(5) Community traditions and attitude of neigh-
bors.

(6) Reluctance to invest.

Work should be undertaken on a community
basis in some instances. In other cases, establishment
of conservation plans on individual farms, to make
known the benefits and cost, would influence others
to follow.

Farmer interest in conservation has been found to
be closely related to the number of years he expects
to control the land. In the case of rental land, short
leases, lack of cooperation, and lack of provision in
leases to compensate for conservation were big pro-
blems retarding conservation. (Project 14).

AGRICULTURAL ENGINEERING
M. M. Jones, Chairman

Design of Farm Buildings and Equipment.
(J. C. Wooley). Efforts were directed toward designing
two types of barns for young stock on average sized
Missouri dairy farms. Consideration was given to en-

Fig. 2—This drawing of 2 barn designed by the en-
gineering department shows the straw loft areas on each
side of a central storage section. The south end provides
space for storage of concentrate feeds. Small hopper bins

vironment for young dairy animals and to arrange
ment of stalls, pens, and alleys to enable the operator
to work efficiently. Cost adjustment within economic
limits of the enterprise was included in the plan, A

provide for the delivery of different kinds of feed to the
feeding alley below. The remainder of the central area
is for storage of hay and bedding for the livestock enter-
prise.
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30-foot by 30-foot building to furnish facilities re
quired by a 20 to 30-cow enterprise has been planned.
Under ordinary conditions it has been found necessary
to raise 2 to 3 heifers yearly for each 10 herd cows.
Plans provide for 3 maternity pens, a pen for 8 year
lings, and space for 10 to 12 young calves. Two straw
covered spaces in the ceiling permit gradual move-
ment of air from stable to attic where it is removed
by louvers or a roof ventilator. Fresh air entry is regu-
lated by adjusting windows.

Calf pens are tightly partitioned to prevent drafts
and located to obtain winter sunshine. The center
section of the loft is floored for storage (see Fig. 2).
(Project 71).

Economic Use of Power, Labor and Machin-
ery in Crop Production. (C. L. Day, M. M. Jone;,
J. S. McKibben, D. B. Brooker.) Results of a survey to
determine hay and ensilage harvesting cost indicated
tractors were being used more and more hours per
year, thus lowering average cost per hour in spite of
rising total cost. Increased use of the machine adds
to repair cost but depreciation, interest, housing, taxes
and insurance costs remain about the same whether or
not the machine is used. Thus steady use of the trac-
tor reduced its cost per job.

Equipment on 45 farms was studied to compare
costs on farms having home repair shops with those
not having shops. (See Table 6). Tractor repairs on
farms with shops averaged 5 cents per hour, com
pared with 6 cents on farms without shops. The com-
parison in combine repair cost was 25 cents to 35 cents
per hour of use, a 10-cent margin in favor of the shop.
Corn picker repair costs were 7 cents per hour where
the farm shop was available and 12 cents per hour on
other farms.

The survey discovered that 58 percent of the farm
shops were provided with heat and 89 percent with
electricity.

Tests have been made with liquified petroleum
(L. P.) gas. A two-plow tractor would have to use
more than the average amount to justify conversion
to liquified petroleum gas. If the farm already has stor-
age facilities for this type of fuel (home heating sup-
ply tanks may be available) conversion may be eco-
nomical.

Another study concerned practical methods for
use in rotations of small grain following corn. This
system of management will prove of great practical
value. In order to seed wheat in the fall after corn, the
corn must be harvested as early as possible. Early com
harvesting reduced corn picker losses but moisture
content became a problem. Corn was picked between
September 28 and October 3. The moisture content
was 27 percent. The corn was placed in 2 crib fitted
with an “A” frame air tunnel. A 36-inch propeller
type fan, driven by a 7 h. p. gasoline engine was used
to force air through the crib. The fan, operated inter-
mittently for 109 hours, used 64 gallons of fuel. Fuel
cost per bushel was 2.4 cents. Moisture content was
reduced from 27 percent to below 20 percent. Corn
kept well without further forced ventilation and tested
15 percent moisture by March 1. Without the benefit
of forced ventilation, other locally cribbed corn tested
18 to 20 percent on March 1.

Corn stalks in the early harvested field were
shredded and disked and the ground prepared for
wheat, which was seeded October 15. Ammonium ni-
trate was applied to the shredded stalks at a rate of 200
pounds per acre and different methods of preparing
seedbeds were used. (Project 15).

Influence of Climate on Farm Animals. (M. L.
Esmay, R. E. Stewart, W. C. Chandler, H. ]. Thompson,
R. E. Yeck, M. M. Jones). The influence of climatic
factors, such as temperature, humidity, rate of air
movement, and light on the production and physical
condition of dairy cows was studied.

TABLE 6 -- ANNUAL COSTS AND REPAIR PRACTICES ON FARMS WITH AND WITHOUT SHOPS

Tractors Combines Corn Pickers
With ) Without With Without With Without
Item shops shops shops shops shops shops
Number of machines 34 27 13 15 12 8
Average cost of parts
for home repairs $23 $10 $66 $55 $12 $11
Average hours of owner’s
time for repairs 8 2 18 19 6 -4
Average cost of hired re-
pair service and parts $24 $57 0 $12 0 $20
Average total repair cost
per hour of use $ .05 $ .06 $ .25 $ .35 $ .07 $ .12
Percent spending $10 or
more for parts 50 40 83 93 33 25
Percent spending $10 or
more for repair service 30 50 0 13 0 12
Percent spending 10
hours or more repair time 40 11 60 70 33 12
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Preliminary analysis has shown that varying air
velocities have a definite effect on the surface tempera-
ture of animals. Moisture load in the ventilating sys-
tem showed a sizable increase with faster movement
of air. In some cases this moisture load was twice that
accounted for in direct loss from the animals through
respiration and skin evaporation.

Considerable experimentation on instruments
to measure heat loss from animals and the chamber
was required. Heat losses through radiation and con-
vection are very difficult to determine. Detailed re-
ports on the various investigations are covered in the
following Missouri Experiment Station bulletins:

Bulletin 371, “The Effect of Rising Temperatures
on Feed and Water Consumption, Body Weight and
Milk Production;” Research Bulletin 473, “The Effect
of Rising Environmental Temperatures on Heat Pro-
duction, Rectal Temperature, Pulse and Respiration
Rates of Dairy Cattle;” Research Bulletin 479, “The
Effect of Temperature on Insensible Loss and Moisture
Vaporization under Varied Heat Conditions;” and
Research Bulletin 481, “The Effect of Temperature on
Skin and Hair Temperatures.” (Project 66).

Effect of Infrared to Ultraviolet Radiations
on Animals with Different Hair and Skin Colors.
(R. E. Stewart). Marked change in cattle hair occurred
with changes from 65 to 95 degrees F. University of
Missouri Research Bulletin 484 reports on the reflect-
ing ability of cow hair when cattle were kept under
varied environmental temperatures. Small laboratory
animals have been used for more thorough study. A
set of air-conditioned chambers has been constructed
for this purpose. (Project 66).

Low Cost Home Coastruction and Improve-
ment. (M. L. Esmay, J. C. Wooley, L. H. Temple).
Small space heaters were used to study heat efficiency
of farm buildings. Use of fans decreased fuel consump-
tion. As expected, insulation had a great influence on
loss of heat. Good circulation was important for even
distribution, as well as lowered cost. It had been
thought that removing a decorative jacket from an oil
stove would increase its circulation efficiency. Aside
from increasing the difference in temperature between
ceiling and floor in the room where it was located,
removal of the jacket had little effect on heating re-
sults. (Project 67).

Farm Water Supply. (M. L. Esmay, L. H.
Tempel, J. C. Wooley). Slow sand water filters were
tested for farm use in a study of problems of utilizing
pond water for home purposes. If carefully operated
they produced water that would pass drinking water
requirements. Treatment of the pond to prevent grow-

th of algae helped to prevent clogging ot the filter
and to eliminate undesirable tastes and odors. In some
cases it was still necessary to chlorinate to remove bac-
teria completely for drinking purposes. (Project 67).

Design of Dairy Barns and Related Struc-
tures. (M. L. Esmay, ]. C. Wooley, R. E. Stewart, H. F.
Williams, M. M. Jones, R. E. Yeck). A study was made
of the design of dairy barns to increase efficiency of
space, labor, and milk production. Missouri Agricul-
tural Experiment Station Bulletin 559 sets forth plans
for preparation of the loose housing system of man-
agement, discussing its possibilities and limitations.

A pilot study of fly population and dust concen-
tration in milk houses and barns was made to deter-
mine the value of the double door vestibule entrance
from milking room to cooling room. The investiga-
tion also included a study of the effects on dust, odor
intensity, and fly population when concentrates were
fed in the milking room.

A wide variation in fly population occurred be-
tween milking barn and cooling house, depending
upon the method of handling the vestibule doors.
Weather conditions affected the number and move-
ment of flies. As much variation in dust concentra-
tion occurred as a result of wind as from method of
operating vestibule doors.

An index to ideal temperature, moisture, and
ventilation conditions was sought for use in design-
ing dairy structures. Data were gathered on such
things as room temperatures, animal skin tempera-
tures, heat given off by animals, and room moisture
content, which will be useful in scientific planning
of healthy, efficient, livestock housing. A cow activi-
ty meter was developed that records, automatically,
the periods of time the cow is lying down. Much
thought and planning has been given to the possibili-
ty of devising an instrument that will automatically
measure the moisture given off by a cow through
surface evaporation and respiration. (Project 81).

Farm Water Management. (R. P. Beasley).
A graphic method of determining suitability of pond
sites and adaptation to the location has been develop-
ed. By this method, it is possible to determine in ad-
vance of construction the amount of earth required
in the dam, pond capacity, surface area, maximum
depth area, depth of water at any point, and distance
earth must be moved.

Effects of terrace systems on yield and income
have been under study. Records have been kept of
yield and net income from areas that were handled
the same, with the exception that half were terraced
and the other half farmed on the contour. Improve



ment ot design of terraces and related structures is
another object of this investigation.

An evaluation of water management practices
was undertaken to obtain information on over-fall
structures. Data also were obtained on terraces, terrace
outlets, and diversion channels to show weaknesses
in design of these structures. Data revealed that ser-
ious rill erosion occurred when terrace over-topping
resulted from rainfall in excess of that for which the
terrace was designed. (Figure 3). Where recommended
spacings were used, this happened only in cases of
hard rains falling on soil that was not protected by
vegetation, or hard rains on ground alrcacry completely
saturated with water.

A major problem in outlet control was the dis-
charging of terrace water, heavily loaded with sile,
into grass outlets. This problem can be avoided in
most cases by constructing the terraces at a grade that
will not result in excessive amounts of silt. Other
chief causes of damage to outlets were: water from
diversion channels being improperly spread over the
outlet; grazing outlets when wet; over-grazing outlets;
using outlets for roadways; and rodent damage. Di-

Fig. 3 Serious erosion resulted between terraces in
this field where terrace spacing was 160 feet instead of the
100 feet recommended for this slope.

version channels were causing serious damage to many
grass outlets. Use of silting basins, and reducing the
grade in the diversion channel seemed the most effec-
tive means of avoiding this damage. (Project 98).

ANIMAL HUSBANDRY
L. A. Weaver, Chairman

Effects of Antibiotics and Vitamins on Swine.
(A. G. Hogan, ]. F. Lasley, L. F. Tribble). 'The anti-
biotics aureomycin and procaine penicillin increased
rate of gain 13 to 18 percent and saved an average of
11 percent of the feed required per pound of gain
when added to corn-soybean meal rations for pigs in
drylot.

These two antibiotics were less effective with a
corn-tankage ration and no increase in rate of gain
was obtained from their use when pigs were on good,
clean pasture.

Fig 4 These two lots of pigs received the same ra-
tion with the exception that those at right received 5 mill-
igrams of an antibiotic per pound of ration. The pigs that
received the antibiotic (right) gained 0.2 pound faster and

Streptomycin and Chloromycetin showed some
improvement in production efficiency with the same
corn-soybean meal ration but were much less effective.
Streptomycin increased the rate of gain 7 percent and
saved an average of 8 percent of the feed required per
unit of gain. Chloromycetin decreased gains 6 percent
but saved 3 percent of the feed required per unit of
gain.

Data indicated the amount of antibiotic fed was
important. Streptomycin included at a level of 15
milligrams per pound of ration was more effective

required 3 percent less feed per 100 pounds of gain than
the other pigs (left). Ia other feeding tests with swine,
the antibiotics proved even more effective in stimulating
fast and efficent gains.

- 8
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than 2.5 milligrams per pound. Procaine penicillin
was more effective at 7.5-milligram rate than at 1
milligram per pound of ration.

In vitamin tests, practical type rations of corn-
soybean meal and corn-tankage appeared deficient in
the B-Vitamins, niacin, riboflavin and pantothenic
acid, as shown by an increased rate and efficiency of
gain when they were added to dry lot swine rations.
The addition of Vitamin B,, to these rations did not
increase the rate or economy of gains. Inclusion of rye
pasture in the ration was found to be a satisfactory
substitute for the B-Vitamins.

Results indicated that rations of corn-soybean
meal could not be improved materially by the addi-
tion of trace minerals for weaning pigs and brood
sows. A corn-tankage ration was improved slightly
for weanling pigs when trace minerals were added but
this difference was not considered significant.

A corn-soybean meal ration fortified with B-Vita-
mins, Vitamin B,, and trace minerals was slightly
superior to a corn-tankage ration fortified with the
same products and fed to brood sows in drylot. The
main difference was in a greater survival of pigs from
sows fed the fortified soybean meal. (Project 1).

Beef Production with Pasture and Roughage.
(A. ]. Dyer, ]. E. Comfort, R. K. Leavitt, Paul Q. Guyer,
Donald Naumann, D. E. Brady). Forty head of choice
feeder yearling steers averaging 605 pounds were used
in the test, started in December, 1950. The steers
were divided into 4 uniform lots of 10 each. Three
phases were included in the test: (A) Wintering (B)
Grazing (C) Full Feeding.

The winter phase extended from December 6,
1950, to April 20, 1951, for a total of 135 days. Three
lots were wintered on corn silage and red clover hay.
One lot was wintered on bluegrass pasture and sup-
plemented with 1 pound of red clover hay per 100
pounds liveweight daily. The grazing phase extended
from April 20 to September 29. At the start of the
grazing phase all steers foraged together on bluegrass
pasture for 10 days. Starting May 1, 3 lots of the cattle

Fig. 5—These two lots of steers weighed the same
when started on experiment but the one at left was win-
tered to gain only 16 pounds per head while the other lot
was wintered to gain 207 pounds per animal. The lot at
left was pastured on ladino clover and fescue during the

,-«5{:’ .

were placed on fescue-ladino clover pasture and one
lot on wheat lespedeza pasture. The full feeding phase
was initiated on September 29 and completed for each
lot of cattle when they reached choice market finish.

From this study, investigators concluded the best
system of management for Missouri was to winter
yearling cattle on good roughage that would produce
1% to 1% pounds gain per day, then pasture them on
succulent, nutritious pasture and finish with a short
period of full feeding.

Steers that were wintered to gain only 0.1 pound
a day with red clover hay on bluegrass pasture showed
faster gains from pasture in the spring but lacked 80
pounds equalling the overall gain of those that made
1.5 pounds gain in winter on a ration of good corn
silage and red clover hay. It required 37.7 bushels of
corn and 145 days drylot feeding for the poorly win
tered cattle that grazed Alta fescue-ladino clover
compared with 10.7 bushels corn and 51 days feeding
for the lot that was wintered well and grazed wheat-
Korean lespedeza pasture in summer. Well wintered
cattle that grazed fescue-ladino required 25.4 bushels
corn and 98 days. The cattle that grazed fescue-ladino
clover were in feeder condition at the close of the
grazing season; those that grazed wheat-Korean les-
pedeza were fleshy enough to grade good as slaughter
cattle.

In comparing wheat-lespedeza pasture and fescue-
ladino clover pasture, it was estimated the fescue-
ladino had almost 3 times the carrying capacity,
though it did not produce as much finish. Gains were
42 percent faster on wheat-lespedeza. Average daily
gain was 1.74 pounds for wheat-lespedeza and 1.22
pounds for fescue ladino clover.

A comparison of total gain coming from rough-
age and pasture showed 80 percent for the group win-
tered well and pastured on wheat-lespedeza; 60 percent
for the group wintered the same and pastured on fes-
cue-ladino clover; and 50 percent for those wintered
on bluegrass pasture supplemented with red clover
hay.

summer and weighed 849 pounds August 29. l'he other
lot ran on lespedeza and wheat and weighed 1,000 pounds
August 29. It took an average of 37.7 bushels of corn to
finish each poorly wintered steer (left) and only 10.7
bushels to finish the ones that were well wintered.

x“i}‘ »
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Paired wholesale rib cuts were obtained from ex-
perimental cattle. Detailed measurements and scores
were made on these carcasses and an additional 15
carcasses of market cattle. Chemical and physical
determinations were made on rib sections. Other rib
sections were separated into sub-cutaneous fat, other
fat, ribeye lean, and other lean and stored to await
tests for ether extract, total nitrogen, and moisture
content. (Project 16).

Physiology of Reproduction of Farm Ani-
mals. (G. E. Dickerson, D. T. Mayer, ]. F. Lasley,
C. D. Squiers, E. H. Lerner, Wells Farnsworth, Betty
Glasgow, Jobn Alleva, Marta Cancio, Frank J. Rice,
H. A. Herman, Robert Lipe, Wayne Ryan, Edward
W ojcickowski). Data obtained from this study with
swine have indicated that approximately two-thirds
of all fetal mortality occurred prior to the seventeenth
day of gestation.

A second group of data showed the total number
of corpora lutea on the left and right ovaries, the total
number of normal and degenerating embryos in each
horn of the uterus, and the number of normal em-
bryos in each horn of the uterus. It was found that
the total number of embryos of all types observed
in the right uterine horn was 309 (50.57 percent) and
in the left horn 302 (49.43 percent), representing an
approximately equal distribution of embryos between
the two horns. However, fetal mortality enhanced
equality of embryonic distribution in the two uterine
horns, rather than detracting from it. Thus normal
embryos were more equally distributed between the
two uterine horns than the total of normal and ab-
normal embryos. This suggested that fertilized ova

migrated within the uterus and that intra-uterine mi- -

gration between the two horns occurred.

Investigations on other animals have indicated
that the blood supply was greater at implantation
sites and that near these sites lipids and glycogen were
in greater abundance. If a similar situation exists in
the sow’s uterus, then each sow may have a limited
number of implantation sites capable of carrying an
embryo through the gestation period. Thus, in the
free migration of ova, some may attach at less favored
sites and degenerate, resulting in fetal death. (Pro-
ject 38).

Natural and Artificial Breeding. (D. T. Mayer,
H. A. Herman). It was found that minor changes in
procedure of preparing and mixing egg yolk media
for semen have a marked effect upon settling of egg
yolk and semen plasma solids. At storage tempera-
tures the minute spermatozoa behaved as inert parti-
cles because sedimentation rates of live and dead cells

were identical. Evidence presented indicated that
rapid sedimentation of spermatozoa during storage
did not affect spermatozoon survival.

A staining technique was devised which separated
live and dead spermatozoa cells into color groups,
thus assisting study of cell survival. In addition to
shock and storage, four other requirements were found
necessary in a dilution media for spermatozoa: A buf-
fer against increased acidity resulting from sugar me-
tabolism during storage; a metabolizable sugar to
meet energy requiremens of spermatozoa; a low con-
centration of sodium ions and possibly other ions; and
a non-electrolyte in amount to exactly balance osmotic
conditions.

Reduction in quantity of the sodium-containing
buffer salts diluting medium promoted increased sur-
vival of bull spermatozoa during storage. Sugar so-

lutions, especially solutions of metabolizable sugars,
were most satisfactory for replacing buffer salt solu-
tions. However, enough buffer solution must be main-
tained to hold optimum pH level.

A diluting medium composed ot 1 part egg yolk
and 5 parts isosmotic mixture of 1 part NaHCGO; so-
lution (1.3 percent) plus 4 parts glucose solution (5
percent) gave better results than any other diluter
studied as a storage medium for bull spermatozoa.

One of the main advantages of egg yolk as a di-
luting medium was its ability to protect spermatozoa
from temperature shock. The lipid portion of the lipid-
protein complex of egg yolk was found to supply this
protection. Lecithin or cephalin, either from egg yolk
or from soybeans, in the presence of an ironizable buf-
fer, protected spermatozoa from rapid drop in temper-
ature. However, these substances were not adequate
for low temperature storage. The lipid-protein com-
plex from egg yolk proved very effective for prolonged
storage of spermatozoa.

A detailed investigation of the chemistry of
spermatozoa of farm animals has been started. This
study was undertaken for three important reasons:
(A) The head of the spermatozoon constitutes 2 major
part of the cell mass and carries the hereditary genes
and chromosomes. The investigation may contribute
to understanding of the nature of genes and chromo-
somes. (B) Chemistry of the sperm cells and the ova
must be understood before it will be possible to de-
scribe adequately the process of fertilization prior to
formation of the zygote. Possibly, the chemistry of the
two is complementary. (C) More knowledge of the
chemistry of spermatozoa is needed to aid in under-
standing the metabolism of these cells to formulate
ideal media for storage of spermatozoa and to build
up knowledge necessary for a more complete under-
standing of reproduction. (Project 38).
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Factors Influencing Litter Size. (Wells Farns-
worth, Dennis Mayer, Marta Cancio, John Alleva).
Pilot experiments were made on small laboratory ani-
mals. Uterine tissues of rats were subjected to thor-
ough histological and bio-chemical study. Ovaries
were removed from adult female rats two days follow-
ing mating. The rats were then treated by the adminis-
tration of 1.0, 1.5 or 2.0 micrograms of progesterone
daily, either alone or in combination with doses of
estrogen. Normal control rats were kept for compari-
son.

On the twelfth day following mating the rats
were killed and examined. Results indicated that:
(1) In the absence of ovaries, both progesterone and
estrogen were necessary for maintenance of viable
embryos in rats; (2) the ratio of progesterone to es-
trogen was as important as the amount of each, the
most favorable ratio being 1,000 parts progesterone
to 1 part estrogen; (3) in the ovariectomized rats re-
ceiving insufficient dosage of the two hormones, a
hypertrophy of the adrenal glands occurred. Adrenal
cortex compounds, which are similar to progesterone
in the chemical structure, may be able to replace pro-
gesterone. (4) In no case did the number of viable
embryos in the operated hormone-treated rats equal
the number in normal rats on the twelfth day.

An investigation has been started to study the
effect of varying doses of progesterone and estrogen
on uterine glycogen and alkaline phosphates. The
purpose of this is to help evaluate the importance of
the ratio of these two hormones in maintaining opti-
mum uterine conditions. It also should indicate wheth-
er factors other than the two hormones are required
to maintain the uterus during normal gestation peri-
ods. (Project 38).

Growth and Feeding Effects on Carcass. (/. F.
Lasley, D. E. Brady, L. A. Weaver, A. G. Hogan, G. E.
Dickerson, L. F. Tribble.) In these investigations two
feeding trials were made on swine.

In the first trial, one lot of Duroc pigs was full
fed throughout the trials; a second lot full fed to 125
pounds, then limited fed; and a third lot limited fed
throughout the experiment. The limited fed pigs re-
ceived approximately 77 percent as much feed as the
full fed pigs. Limiting the amount of feed during
the growing-fattening period increased the percentage
of lean meat at market time, but production costs
were higher for limited feeding. The limited fed pigs
made less efficient gains and required 33 days longer to
reach market weight. They sold on a declining market
and brought a lower price per pound than the other
two groups.

Pigs on full feed until they reached 125 pounds
and then limited fed to market weight gave the best

all around results. They required only 9 days longer
to reach market weight than those full fed through-
out, had almost as efficient gains, and produced a car-
cass of comparable quality to hogs that were limited
fed for the entire feeding period.

In the second trial, four different levels of feeding
were employed: Lot 1, full fed throughout the experi-
ment; lot 2, full fed to 155 pounds, then limited fed
to market weight; lot 3, limited fed to 155 pounds,
then full fed; and lot 4, limited fed throughout the
experiment. The amount of feed supplied limited-fed
pigs in the second trial was changed to 85 percent of
that supplied full fed pigs (per unit of body weight).

Limited fed pigs at this 85 percent level of feeding
made the most efficient gains, requiring 9 percent less
per unit of gain than full feds. If the cost of the ration
was considered this would mean $1.43 less per 100
pounds gain.

Results obtained in the second feeding trial differ-
ed from those obtained in the first in that limited fed
pigs made the most efficient gains and brought the
greatest return per pig above feed cost. They required
an average of 19 days more to reach market weight
than full fed pigs, but brought approximately the
same price per pound. (See Table 7) (Project 36).

TABLE 7 -- RATES AND EFFICIENCY OF GAINS OF
GROWING-FATTENING PIGS ON DIFFERENT
FEEDING LEVELS FROM BEGINNING OF
EXPERIMENT TO FINAL MARKET
WEIGHT
Full-
Full- Limited- Limited- Limited-

Fed Fed Full-Fed Fed
No. of Pigs/Lot 12.0 12.0 12.0 12.0
Avg. Initial Wt. 39.6 38.6 38.4 38.3
Avg. Final Wt. 215.0 214.7 219.9 216.7
Avg. Days to
reach Mkt. 117.8 122.9 133.1 136.7
Avg. Daily Gain 1.49 1.43 1.37 1.30

Feed/100 lbs. Gain  413.9 403.5 392.7 368.6
Cost of feed/100

1bs. Gain $16.60 $16.18 $15.75 $14.78
Return/Pig for

Expr. Period $36.70 $37.70 $37.53 $36.68
Net Return Per

Pig (Mkt. value

minus feed cost) $7.45 $9.21 $8.93 $10.43

Deterioration in Fresh and Frozen Meats.
(D. E. Brady, C. W. Gebrke, E. E. Pickett, L. N. Tucker,
E. E. Martin). An attempt was made to determinea
relationship among flavor, odor, and peroxide values
in rancid frozen pork. The three factors do not appeat
to be closely associated. Free amino acid content of
fresh meat, meat stored six months, and meat stored
12 moriths was little different. The amino acids found
in the stored meat included cysteine, aspartic acid,
glutamic, glycine, serine, threonine, alanine, tyrosine,
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valine, and (or) tryptophane, leucine, iso-leucine, and
(or) phenylalanine.

Twenty pigs were divided into 4 equal lots and
fed rations designed to produce different degrees of
firmness of fat deposit. Keeping quality of the ground
pork from these lots decreased with reduction in the
amount of pork fat. The effect was not apparent on
pork chops and pork loin roasts. These cuts were ac-
ceptable in flavor and aroma after 12 months of stor-
age regardless of the degree of fat saturation.

No significant differences were found in odor or
flavor of pork chops and roasts stored for 12 months
with or without boning. (Project 101).

Quality of Beef. (D. E. Brady, E. E. Pickett,
H. D. Naumann, L. N. Tucker). Paired wholesale rib
cuts were obtained from experimental cattle. Detailed
measurements and scores were made on these carcasses
and an additional 15 carcasses of market cattle. Chemi-
cal and physical determinations were made on rib
sections. Other rib sections were separated into sub-
cutaneous fat, other fat, ribeye lean, and other lean
and stored to await tests for ether extract, total nitro-
gen and moisture content. (Project 101).

Improvement of Swine Through Breeding.
(G. E. Dickerson, ]. F. Lasley, L. A. Weaver, R. L. Art-
haud, N. R. Gyles, H. F. Tucker, W. M. Warren, C. F.
Craig, W. E. Smith.) On the basis of performance of
1950 test crosses, one Duroc, two Landrace, and the
Hampshire stocks were retained and reproduced. Fall
litters in 1951 included test cross€s of Landrace with
the Poland China, Duroc, and Hampshire strains and
a Poland with a Duroc to determine the best combina-
tion of these strains for continued selection for maxi-
mum strain-cross performance. This plan of selection
was designed to create heterosis that can be obtained
by two methods: (1) Using a rotation of boars from
boar lines (example, Duroc to Landrace to Poland
China to Hampshire to Duroc, etc.); (2) by special
crosses, mating sows of the line-cross selected for sow
performance and carcass desirability with boars ofa
line selected mainly for its transmitted effect on liv-
ability, rate of growth, and carcass (example, Poland
~ or Duroc Boars on Landrace-Hampshire sows).

In comparing performance of strains themselves
the level of in-breeding must be considered. Poland
China line 2 is about twice as highly inbred as line 6;
therefore, line 2 inbreds were poorer than line 6 in-
breds in prolificacy, livability, and growth. Line 2 in-
breds, however, were superior to line 6 in conforma-
tion. In contrast, the transmitted influences of line 2
in test crossing showed line 2 superior to line 6 in
livability and carcass desirability and only slightly
behind in growth rate and prolificacy.

Because of their performance in test crosses, two
lines were combined into a single Poland China line.
Landrace test crosses were particularly superior in car-
cass type and groliﬁcacy.

In full-feeding tests of line-crosses and top-crosses
hybrid vigor was expressed in greater feed consump-
tion and more rapid and economical gain. Line-crosses
between breeds resulted in much more rapid gain than
line-crosses within a breed. Little difference was found
between full-fed line-crosses and inbreds in net car-
cass value. Top-crosses, however, yielded carcasses
that were definitely superior to the average carcass
of their parent grougs.

Apparently hybrid vigor appeared in the form
of true growth of muscle and bone, accompanied by
increased appetite and more efficient utilization of
food energy. Even when restricted to the same amount
of feed as inbred lines were able to take, line-cross and
top-cross pigs gained more economically by 9 and
19 percent, with no difference in ability to digest the
ration and a negligible difference in carcass composi-
tion. ’

Compared with the average of the two parental
lines at the same level of feed, top-cross pigs gained
10 percent more rapidly, required 10 percent less feed
and showed superiority in net caracss value per unit
of liveweight. Their carcasses contained less fat and
more muscle tissue.

A new technique was tried for measuring poten-
tial prolificacy without farrowing and raising litters.
Ovulation rate and litter size were determined on the
twenty-fifth day of pregnancy on a sample of gilts from
each cross. (Project 39).

Lamb Production. (Melvin Bradley, Sam Rowe,
A. J. Dyer). Sixty-four immarure yearling ewes, aver-
aging 90 pounds were used in a pasture and roughage
study of lamb production. Bluegrass pasture proved
fairly satisfactory as the only feed for the young ewes
during gestation. No cases of pregnancy diseases oc
curred and the lambs were strong.

Birth weight of lambs was boosted 13 percent by
feeding ewes concentrates during the last 6 weeks of
pregnancy. However, the advantage from grain feed-
ing was not sufficient to offset the cost.

Results from the immature ewes were less satisfac
tory than in previous tests when mature ewes were
handled in the same manner. '

Comparing early versus Jate lamb production,
another phase of the test indicated that more concen-
trates were required for early lamb production than
for late lambs. The reason for this was largely the
necessity of feeding concentrates to early lambing ewes
from the time lambs were born until adequate grass
was available. Late lambs averaged 15 pounds heavier



Fig. 6—Feeding concentrates during the last two
months of pregnancy had a big effect on udder size in
this test. Both groups of ewes were handled the same with
the exception that those on the right received the con-

at marketing time. Late lambs were more uniform in
size and 95 percent were dropped within a 3-week
period. Early lambs were dropped irregularly over a 75
day lambing period. (Project 77).

Effect of Sire on Lamb Production. (P. Q.
Guyer, V. Payne, A. ]. Dyer). Two rams differing wide
ly in type and size were used to breed 60 ewes to study
the influence of ram size and type on birth weight and
growth rate of lambs and lambing difficulties of ewes.
Half the ewes bred by each ram were fed liberal
amounts of concentrates during the last six weeks of
pregnancy.

Size of sire definitely influenced birth weight of
single lambs but had little effect on birth weight of
twin lambs. Single lambs by the large sire were 16 per-
cent heavier than those by the small sire. By the time
the lambs were 20 weeks of age singles by the larger
ram were only 9 percent heavier and twins were slight-
smaller than those by the small ram. Difficulties of
Earturition were so few in number that they could not

e correlated with size of sire. (Project 77).

Nutrition of Ewes During Late Pregnancy.
(P. Q. Guyer, V. Payne, A. ]. Dyer, Merle Mubrer, A. A.
Case). This study was made to determine the effects
of grain-feeding of ewes on birth weight and growth
rate of lambs, milk yield of ewes, and dystocias (diffi-
culty in parturition or labor). Data revealed that liber-
al grain concentrate feeding resulted in 12 percent
larger single lambs, 22 percent larger twins at birth,
and 10 percent more milk produced by ewes during
the first nine weeks of lactation than when grain was
not fed. Only one dystocia ocurred and that in the
case of a ewe that had been liberally fed. (Project 77).

Acceptability of Prepackaged Meats. (D. E
Bradly, Starley Hunter, Elmer Kiehl, Freida Sloop, R. F
Brooks, R. L. Henrickson). Nearly half of 1,385 house-
hold consumers interviewed in St. Louis stated a pre-

centrates during final stages of pregnancy. Even though
the ewes were fed alike again after lambing, the ewes on
the right produced approximately 10 percent more milk
during the first 9 weeks of lactation.

ference for pre-packaged meat service. The chief rea-
son given was that it speeded up shopping. Other
reasons given were opportunity to examine the meat,
convenient selection of size and quantity, large selec-
tion available, and sanitation. With the exception of
roasts and hamburger which they bought by the
pound, most of those interviewed said they purchased
cuts on the basis of number of servings needed for
their family.

Bologna, souse, and spiced luncheon meat were
selected at random from three stores for a test of bac-
teria in prepackaged ready-to-eat meats. Plates inocu-
lated from the meat were incubated at 15 and 37 de-
grees C. The bacteria counts obtained at 15 degrees
were consistently higher than those found at 37 de-
grees. This was expected as low refrigeration tempera-
tures at the stores had killed most of the bacteria that
needed warmth for survival, but the cold loving bac-
teria remained and continued to multiply.

The best method tried for keeping meat cutting
blocks sanitary was to clean with detergent, rinse with
hot water, and salt down. A Sanitizer was substituted
for the salt with equal success. These two methods
were far superior to others studied. (Project 165).

Factors Influencing Efficiency of Beef Pro-
duction. (. E. Comfort, G. E. Dickerson, A. J. Dyer,
L. A. Weaver). This project is part of a regional study
and is concerned primarily with the development and
demonstration of more effective breeding methods for
improving performance in beef cattle. (North Central
Region Project, NC-1).

The first calves from the foundation cattle were
the result of half-sib matings to compare the seven
foundation groups of Herefords under uniform man-
agement conditions. Growth and feed utilization re-
cords on six young sires were reported in 1951.



Fig. 7—This is the group of bulls used in the first
year of a beef cattle breeding experiment in which the Sta-
tion will strive to develop more effective breeding meth-
ods. The experiment is part of a North Central Region
project. The bulls are: A—CK Cadet 19; B—WHR Navi-
gator; C—Husker Mischief 1488; D—LVF Onward Plus
10; E—Windsor B Royal; and F—Triumph Domino 23rd.

The weaning weights on 51 calves from two-year-
old Hereford cows ranged from 338 to 402 pounds at
182 days of age. Nine bull calves from three sires were
grained following weaning and after a six weeks’ pre-
liminary feeding were fed individually for 150 days

A limited number of performance-tested yearling
bulls with average or above average records were sup-
plied to Missouri beef cattle producers from this herd.
The producers obtaining the bulls agreed to furnish
the following records on calves sired by these bulls:

(a) Birth date and birth weight of each calf.

(b) Weaning weights or sale weights and prices
if calves were sold at or near weaning time.

(c) Weights on cattle as yearlings if carried over
as yearlings.

(d) Cooperate in grading of the calves at wean-
ing time.

Some of the yearling bulls will be sold at pre-
vailing commercial beef prices to cooperating cattle-
men. Others that may be used later on the project
will be loaned on an annual basis. (Project 82).




BOTANY
C. M. Tucker, Chairman

Resistance to Tomato Wilt Fungus. (C. M.
Tucker, ]. P. Baumgardt). While searching for sources
of resistance to Race II of tomato wilt fungus, 2 large
number of Lycopersicon pimpinellifolium plants were
grown in the presence of Race II of the tomato wilt
fungus. About 60% of the first year’s crop showed vas-
cular discoloration, indicating the presence of Race II
of the fungus. After two years, 108 descendants of the
original tomato plants were free of vascular discolora-
tion caused by the fungus. This indicated that the ori-
ginal Lycopersicon pimpinellifolium plants were hetero-
zygous to Race II, and that the 108 plants derived
from them, but showing no discoloration, were prac-
tically homozygous to Race II of the fungus. These
108 plants should be ready for crossing with commer-
cial varieties to incorporate resistance to Race II of
the wilt fungus in varieties of tomatoes with accept-
able horticultural characters. (Project 41).

Developing Disease Resistance in Tomato
Varieties. (C. M. Tucker, R. A. Schroeder). Tomato
hybrids produced by commercial varieties and Lycoper-
sicon pimpinellifolium, backcrossed several times to
commercial varieties and self-pollinated through six
or more generations have yielded a number of lines
of tomatoes that combine resistance to tomato wilt
and acceptable horticultural characters. A number of
these lines were compared in yield tests with several
commercial varieties. Even under wilt-free conditions,
the yields of fruit from the commercial varieties were
smaller than those from the wilt resistant lines. The
comparisons were made under the following condi-
tions; (1) in the field with the plants staked and
pruned to two stems, (2) in the field without staking
or pruning, and (3) in the greenhouse.

The field test in which the plants were staked
and pruned compared 20 wilt resistant lines and com-
mercial varieties, including Stokesdale, Break-O-Day,
and Holman. One strain, S-46, which has supplanted
the Holman variety in southwest Missouri ranked

second high in the test. The highest yield was ob-
tained from a selection from a cross involving the Hol-
man variety. The quality of fruit on this high yield-
ing hybrid also was superior to that of S-46.

The field test in which the plants were not staked
or pruned included 51 strains and varieties. The ten
highest yielding lines were wilt resistant selections.
The quality of the fruit of the highest yielders, how-
ever, was inferior in color and shape to that of the
better commercial varieties. In addition to these com-
parative test plants, 210 strains were grown in replica-
tion for observation; about 400 individual plants were
selected from these for seed collection and individual
yield records.

The greenhouse test included 24 wilt resistant
strains and commercial varieties adapted to greenhouse
culture. The highest yielding commercial variety,
Break-O-Day, was exceeded in yield by three of the
wilt resistant line. (Project 41).

Diseases of Forest and Shade Trees. (C. M.
Tucker, T. W. Bretz). A perfect (sexual) stage of oak
wilt fungus Chalara quercina, Henry, was discovered in
cultures by the investigators. The relationship be-
tween sexual and asexual stages in the life history of
the fungus was demonstrated by various laboratory
techniques. Sexual spores (ascospores) were demon-
strated to be capable of causing infection and typical
oak wilt symptoms. Heterothallic condition of the
fungus was demonstrated. An airplane was used effec-
tively in scouting for oak wilt outbreaks. (Project 52).

Identification of Plant Diseases. (C. M.
Tucker, D. D. Lutes). The cool, wet season of 1951
was particularly favorable to development of certain
types of plant diseases. Late blight of tomatoes was
prevalent in July and with other defoliation diseases
resulted in early death of tomato plants. Bacterial
spot of peppers caused unusual damage. Fire blight
of pears and apples was exceedingly common. Virus
diseases in peppers occurred frequently. (Project 57).

DAIRY HUSBANDRY
A. C. Ragsdale, Chairman

Studies in Milk Secretion: (C. W. Turner, J. L.
Raeside, M. H. Magrabi, W. R. Miller, A. ]. Olsan).
Studies on hormonal and nutritional methods for
maintaining milk secretion were continued. A pilot
study was conducted using White Plymouth Rock
chicks to investigate effects of thyro-protein feeding

on growth. The possibility of meeting nutritional re-
quirements of the hyperthyroid animal with additional
vitamins and growth stimulating substances also was
considered.

Animal Protein Factor was more effective than
Vitamin B, in stimulating growth in hyperthyroid
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chicks. Extracted liver residue, used at 5 percent of
the ration, had a growth promoting effect on both
normal and hyperthyroid chicks. Addition of A. P. E.
in the diet revealed that A. P. F. contained additional
growth promoting factors not present in the liver
residues.

Thyro-protein and diethylstilbestrol were includ-
ed in feed for dairy goats to determine their value
toward boosting milk production. (Project 43).

Bacterial Effects on Milk. (. E. Edmondson,
K. L. Tallman, ]. H. Gholson, R. G. Jensen, A. R. Brazis,
T. D. Peck, E. W. Kirk, R. W. Leftwich). A study was
made of the utilization of water soluble vitamins by
microorganisms in dairy products. Growth factors re-
quired by microorganisms causing mastitis also were
studied.

Effects of six microorganisms found in dairy pro-
ducts upon biotin and folic acid were studied. Nico-
tinic acid, pantothenic acid, pyridoxine, riboflavin
and thiamine were studied in 1951. Amounts of biotin
of folic acid utilized or synthesized by these micro-
organisms were determined. The Escherichia coli mi-
croorganisms were able to synthesize considerable
amounts of each vitamin. Additional work proved
that most of the vitamins removed by the organisms
were not utilized but were stored within the cell.
These stored vitamins were bound and not available
for further metabolism.

Studies on the growth factors required by Strepo-
coccus agalactiae indicated that the nutrient medium
exerted 2 marked influence upon the morphology of
the microorganisms. Glutamine and thioglycollic acid
appeared necessary for the mucoid (or smooth grow-
th) phase which includes the hemolytic qualities
(break-up of red blood corpuscles with the liberation
of hemoglobin). (Project 37).

Dairy Cattle Improvements. (H. S. Peet, A. C.
Ragsdale). Improvement of dairy cattle by breeding
continues as the primary objective. Line-breeding
seems to be developing a2 more uniform herd of im-
proved type. The Herd Improvement Registry testing
program has provided a background for constructive
breeding by making possible the elimination of sub-
desirable anmials. Animals of low production and low
type conformation have been removed from the herd.
Average production for the herd was 7,191 pounds of
milk and 404 pounds of butterfat during 1951. Artific-
ial insemination has been used to supplement studies
on this method of herd improvement. (Project 64).

Wood Sugar Molasses vs. Cane Molasses as
Alfalfa Silage Preservative. (H. S. Peet, A. C. Rags-

dale, H. A. Herman). Results indicate there is no dif-
ference between the use of wood molasses and cane, or
blackstrap, molasses as a silage preservative in terms
of preserving ability, milk production, live-weight,
silage palatability, and consumption. (Project 17).

Pasture Investigations. (A. C. Ragsdale, H. S.
Peez). Fifty-seven acres of improved bluegrass pasture
and a 28-acre alfalfa-brome supplemental pasture furn-
ished adequate forage for 33 Jersey cows and 22 Jersey
heifers. Management practices included fertilizing the
bluegrass with manure annually, clipping twice during
the year and dividing the area into three parts for ro-
tation grazing. Alfalfa-brome pasture was used as sup-
plemental pasture for cows in milk. The pasture sea-
son ran from April 24 to November 5 in 1951, ora
total of 10,780 animal pasture days. The alfalfa-brome
provided silage and 367 bales of hay, in addition to
pasture. (Project 64).

Official Testing of Dairy Cows. (P. R. Corneli-
son). A total of 3,211 cows per month were officially
tested in herds of 165 Missouri breeders. The highest
milk and butterfat producing cow for the year in the
Herd Improvement Registry program produced 26,073
pounds of milk and 1,389 pounds of butterfat in a
365-day record. The highest milk and butterfat pro-
ducer in the Advanced Registry program produced
15,240 pounds of milk and 988 pounds of butterfat.
(Project 5).

Nutritional Studies on Growth and Milk
Production. (H. A. Herman, W. H. Cloninger, A. C.
Ragsdale, K. W. Bower). Typical silage samples were
used in an attempt to evaluate factors affecting the
nutritive value of Missouri grown roughages. The
samples were obtained from farms where soil analyses
had been made and complete information on cutting
and harvesting methods was available. A total of 127
hay and 17 silage samples were taken. Samples of hay
were graded according to U. S. D. A. standards and
the percentage of leaf, stem, and foreign matter de-
termined.

Chemical analyses are being made for vitamin,
mineral, and other nutrient content. (Project 17).

Effect of Environmental Temperatures on
Milk. (H. A. Herman, Paul Cornelison, A. C. Ragsdale,
S. Body, K. W. Bower). A total of 212 samples of milk
subjected to temperature changes (ranging from S0°F.
to 105°F.) were analyzed for total solids, solids-not-
fat, butterfat, total nitrogen, lactose, and ash. Some of
the analyses were on milk from cows maintained under
humidity conditions varying from 30 to 95 perce::
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At temperatures between 90 and 105 degrees F. all
constituents of milk, except lactose, increased. Solids-
not-fat and specific gravity decreased. (Project 17).

Influence of Diet on Growth, Lactation, and
Reproduction. (H. A. Herman, A. C. Ragsdale,
K. W. Bower). Heavily fed heifers developed into
cows that were 5 to 30 percent heavier than normal,
and 5 to 10 percent above normal in skeletal conforma-
tion. However, they were one-third more expensive to
raise than check animals handled normally. Heif
ers on a low plane of nutrition failed to attain normal
size until 5 to 7 years old. Production of milk from
this group was under that of the control group at first
but after the third and fourth lactation equalled nor-
mal production. Fat heifers were also poor producers.

Reproduction was lowest in the heavily fed heif-
ers, apparently due to deposition of fat around repro-
ductive organs. The accumulation of fatty tissue in
udders of these heifers prior to freshening may partly
explain their poor milk production during the first
lactation.

It was concluded that normal growth using pas-
ture and roughage with 2 minimum concentrate feed-
ing was the most economical and practical plan for
raising heifers. (Project 17).

Mechanism Causing Bovine Mastitis. (H. A.
Herman, C. P. Merilan, ]. E. Edmondson, K. E. Tallman,
J. E. Gholson, O. S. Crisler). A form of bacteria (beta-
hemolytic, Lancefield group B, Streptococci) isolated
from a few cases of bovine mastitis Streptococcus agalac-
tiae was cultured in a casein-acetate-lactose broth med-
ium. Samples of the medium were set aside for a check.
After 18 hours in the culture, the bacteria was filtered
out, leaving a sterile filtrate.

Addition of this filtrate to a reaction flask con-
taining metabolizing mammary tissue caused a marked
decrease in the rate of sugar decomposition (anaerobic
glycolysis), compared to an only slight effect when
the uninoculated check medium was added.

Injections of the filtrate into a cow’s mammary
system produced hardness and swelling of the injected
quarters within 1 to 2 hours, followed by rectal tem-
perature increase of 3 to 5 degrees F. The temperatures
reached a peak in 6 to 9 hours and returned to normal
in approximately 12 hours. The animal produced ab-
normal milk for 2 to 3 days.

Uninoculated check media produced only minor
symptoms of irritation in the infused quarter. Milk
obtained form this quarter was abnormal the first milk-
ing after infusion. The substance in the filtrate re-
sponsible for producing hardness and swelling was not
determined. (Project 17).

Influence of Milk Procurement and Process-
ing Methods. (W. H. E. Reid, ]. H. Gholson, R. L.
Rolens, V. D. Grace). Manufacturing methods were
perfected for a cultured cream spread and salad dress-
ing. The term “cultured cream” is being encouraged
for this produce in an effort to overcome public pre-
judice against the words “sour cream.”

Taste panel groups representing all economic
levels have been organized to acquaint the public with
this new product.

In developing the spread and salad dressing, whey
separation was overcome by using 0.1, 0.2, and 0.3 pet-
cent gelatin as a stabilizer. Amounts of 0.1 and 0.2
percent cornstarch resulted in a firmer cultured cream
product. Stabilizers improved only the spreading pro-
perties. Whey separation was very slight when high
quality starter culture was used. (Project 37).

Factors Influencing Melting Qualities of Ice
Cream. (‘W. H. E. Reid, ]. H. Gholson). The follow-
ing were major factors in melt-down qualities in differ-
ent flavored ice creams:

(1) Composition of the mix in relation to fat,

solids-non-fat, sugars, etc.

(2) Methods of processing mix in relation to

homogenization.

(3) Methods of freezing the mix in relation to

firmness of the ice cream.

(4) Kind and amount of stabilizers used.

(5) Kind and amount of emulsifying agent used.

(Project 37).

Fig. 8—Variation of the fat content in these ice
creams caused the striking difference in their melt-down
quality.
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A Study of Quality of Milk Received at Mis-
souri Cheese, Evaporated Milk, and Dry Milk
Factories. (W. H. E. Reid, ]. H. Gholson). Improve-
ment in the quality of milk received will result in im-
provement in the finished products. The sediment test
was found to be one of the most accurate practical tests
in use. It revealed conditions under which the milk
was produced and furnished a good index to quality
for plant managers, milk haulers, field men, county
agents, and dairy farmers. (Project 37).

Hormone and Energy Factors in Milk Se-
cretion. (C. W. Turner, C. R. Hoover, Mei H. Wang,
M. H. Magrabi, W. F. Williams, A. J. Olsan). Radio-
active phosphorus was used in an attempt to establish
a more simple assay method for thyrotrophin. Chicks
were injected with thyrotrophin, then given a dose of
P32 The time of maximal effect for a single intraperi-
toneal (abdominal membrane) injection of one unit
of thyrotrophin was 6 hours after administration, when
measured by specific activity (the ratio of uptake of
P?? to the total orthophosphate content). Pituitary
preparations have been assayed in comparison with
the U. S. P. Thyrotrophin reference substance. It was
estimated that 1.8 mg. (0.09 units) of the reference
substance produced about a fourfold increase in the
specific activity when compared with normal controls.

The radio-active phosphorus taken up by the
thyroid gland, the content of orthophosphate, and
weight of the thyroid gland varied with the season.
Largest thyroids and the greatest uptake of F?? occur-
red during winter, whereas the orthophosphate content
was low during this period.

Pituitaries of 14-week old chicks fed six days on
a 0.1 percent thiouracil ration showed the highest con-
centration of thyrotrophin. However, the concentra-
tion of thyrotrophin in thiouracil-fed females was
higher than in males. Pituitaries of chicks fed 3 days on
this ration showed slightly less thyrotrophin concen-
tration.

A study was made to reveal hormonal control of
calcium metabolism. These results and the results from
previous work suggested that control of bone alkaline
phosphatase may be the primary action of parathyroid
hormone. Through control of bone alkaline phospha-
tase, the parathyroid hormone also may control calci-
um metabolism in relation to body demand and sup-
ply. Experiments with rats showed that the alkaline
phosphatase level in bone was increased above normal
in a partial hypoparathyroid condition, while low
serum calcium and high serum inorganic phosphorus
levels were maintained. (Project 43).

Improvement of Dairy Cattle Through Breed-
ing. (H. A. Herman, A. C. Ragsdale, P. R. Cornelison,
C. F. Foreman, H. ]. Weeth, W. H. Cloninger, R. C. Laben,
Chase Wilson). Data showed upward trends in milk
and butterfat production and butterfat percentage in
the University of Missouri Experiment Station herd,
where effects of inbreeding and outcrossing on pro-
duction were being studied.

Variation of daughter and dam records was found
to be essentially the same; thus intra-sire daughter-
dam correlations in regression estimates of daughter
on dam were of equal magnitude. The effect of in-
breeding was analyzed by intra-site regression of pro-
duction on inbreeding. A significant decline of 66
pounds of milk and 2 pounds of butterfat for each
percent increase in inbreeding was observed.

Increasing attention has been given to reprodrc-
tive problems. An investigation of histological and
histochemical changes taking place in normal genitalia
during the estrous cycle and gestation period of the
reproductive process was completed. These data should
be of value in recognition and interpretation of ex-
perimentally and pathologically induced deviation
from reproductively normal genitalia. For example, an
accumulation of glycogen, plus a low alkaline phos-
phatase content in the placentome, might indicate the
inability of carbohydrates to pass the placental barrier.
(Project 84).

Transmitting Ability of Sires. (H. A. Herman,
A. C. Ragsdale, Chase Wilson). In astudy of trans-
mitting ability of sires proved in Missouri Dairy Herd
Improvement Associations from 1937 to 1949, it was
found there had been an average annual increase in
butterfat production of 4.06 pounds per cow for daugh-
ters of sires proved since 1937. These studies were
made in the hope of formulating more accurate pre-
diction indexes for sire influence on production. (Pro-
ject 84).

Improving Artificial Insemination. (H. A.
Herman, A. C. Ragsdale, H. ]. Weeth, John Buckalew,
K. W. Bower, W. H. Cloninger, P. R. Cornelison). In an
attempt to study semen characteristics in relation to
conception rate under field conditions, 4,424 samples
of semen from 200 sires were examined. Observations
were made on number of spermatozoa, viability under
storage conditions, and morphology of spermatozoa.

Conception rates were calculated on the basis of
all cows that failed to return for second service after
a 60-day period. Mote than 85,000 cows were artificial-
ly inseminated with an average rate of about 65 per-
cent first service non-returns. The relationship between
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survival time of spermatozoa under storge conditions
and the sire’s actual breeding record was still the best
index of semen evaluation. (Project 89).

Factors in Conception Rate. (H. A. Herman,
A. C. Ragsdale, W. H. Cloninger, P. R. Cornelison, K. W.
Bower). Discased herds, particularly those with bru-
cellosis infections, continued to have low first service
settling rates. Poor feeding, especially in the case of
low quality roughage, reduced breeding efficiency.

Seasonal distribution of services by artificial in-
semination revealed 54.3 percent of the cows were bred
April 1 to September 1, clearly demonstrating the
tendency of too many dairymen to have spring fresh-
ening cows with a resulting period of low milk supply
from November to March. (Project 89).

Semen Preservation Techniques. (H A. Her-
man, A. C. Ragsdale, H. ]. Weeth, E. Weiciechowski,
K. W. Bowet, R. Campschmidt). The influence of the
sodium ion on spermatozoa and sedimentation rates
of spermatozoa was studied. An improved diluter was
perfected. It is now undergoing field test. Skim milk
and whole milk have been tested as semen diluents,
but to date, results do not exceed the efficiency of so-
dium citrate-egg yolk diluent.

Hemolytic bacteria have been found to be de-
trimental to survival of semen when present in large
numbers in storage. Non-hemolytic bacteria seem to
exert a favorable influence. (Project 89).

Influence of Climate on Cattle. (Samuel Brody,
C. R. Blincoe, H. E. Dale, H. H. Kibler, O. ]. Miller,
A. C. Ragsdale, R. E. Stewart, and D. M. Worstell).
Reports on this research project published this year are
given in Missouri Agricultural Experiment Station

Fig. 9—A technician is in the process of measuring heat
production by the closed circuit method in the Univer-
sity’s climatic laboratory. Animals can be subjected to al-
most any set of temperature, light, humidity and wind
conditions in this building’s two chambers.

Research Bulletins 471, 473, 479, 481, 484, 488, 489
and 515. Experiments with climatic conditions at the
Missouri Station tend to disprove a popular belief that
tropical breeds of cattle, such as the Brahman, have
superior “sweating” ability. No difference in this
characteristic was found between breeds evolved in
tropical and temperate climates. The maximal outer
surface evaporative rate attained was 150 grams per
square meter per hour.

The maximum evaporation rate was reached be-
tween 75 and 85 degrees F. in European cattle and be-
tween 90 and 100 degrees in Indian cattle. The slower
rise of evaporation rate in Indian cattle presumably
resulted from their 12 percent greater surface area per
unit weight and their lower rate of heat production.
Their greater surface area, found in large dewlaps, long
ears, naval flaps, hump, folds in the skin, and particu-
larly in the very large vulva, gave them an advantage
in surface cooling by evaporation and convection.

Reduced feed consumption was another factor
found to be associated with greater heat tolerance in
tropical breeds. From the opposite standpoint, cold
tolerance was associated with such conditions as high
feed consumption, high milk production, and small
surface area for heat dissipation in relation to body
weight—all characteristics of the European dairy
breeds.

Cattle have been tested under the following cli-
matic conditions; temperature range 5 to 105 degrees
F; relative humidity range from 35 to 85 percent; and
wind velocity range from .5 to 10 mph. Obseravtions
were made on the cows for effect on milk production,
feed and water consumption, body weight, pulse rate,
respiration, pulmonary ventilation rate, rectal tem-
perature, skin and hair temperatures, heat production,
total evaporative moisture loss, respiratory moisture
loss, blood and urine composition, and thyroid ac-
tivity.

While Indian cows were found to be more heat
tolerant than European cows, no difference was found
in yearling Brown Swiss and Brahman heifers. The
critical temperature for Brown Swiss cows for milk
production, feed, and water consumption appeared
to be 85 degrees F. Higher temperatures reduced
feed consumption more than milk production in the
Brown Swiss cows. This resulted in loss of body
weight. In comparison to lactating Brown Swiss cows,
non-milking Brahman cows showed higher critical
temperatures for feed consumption and body weight.

The skin and hair temperatures differ greatly from
the air temperatures at 0 degrees F. (around 75 de-
grees F. difterence between skin and air temperature
and about 45 degrees between hair and surrounding
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air). The surface temperature increased linearly with
environmental temperature from 0 degrees to about
65 degrees F., then continued this linear increase, but
at a reduced rate, until 105 degrees F. was reached, at
which temperature the hair, skin, and air coincide.

Non-evaporative cooling was virtually constant
for hair-to-air cooling and was increased with increas-
ing environmental temperature for skin-to-hair cool-
ing. This indicated that both peripheral vasomotor
control of the skin and change in hair coating were
important factors in making cattle tolerant to low
temperature. Lack of tolerance to heat was due to a
low threshold and narrow range of sweating.

Feed consumption, milk production, and heat
production declined during the period of rise in en-
vironmental temperature. Since the decline in heat in-
crements associated with milk production and feed
consumption was not sufficient to explain the amount
of decline in total heat production, it was assumed

that increasing environmental temperatures reduced
thyroid activity. Attempts to measure thyroid activity
by the concentration of radioactive iodine in the blood
plasma 24 to 72 hours following injection appeared
to confirm this statement. However, the data are too
inadequate to give conclusive evidence.

Light reflectance, between wave lengths of 400
to 700 millimicrons, was measured periodically with
a recording spectrophotometer from the hair of one
gray Brahman and three Brown Swiss cows. The
amount of light reflected by the hair of all cows in-
creased with the rise in environmental temperature
from 65 degrees F. and was associated with the in-
crease in length of time kept in the chamber.

The rise of reflecting ability with rising tempera-
ture was more rapid and began at a lower temperature
in the Brahman than in the Brown Swiss, indicating
a more sensitive adaptation of Brahmans to rising
temperatures. (Project 100).

ENTOMOLOGY

Leonard Haseman, Chairman

Insect Information Service. (Leonard Haseman,
P. C. Stone, H. E. Brown, Lee Jenkins, C. W. Wingo,
W. R. Enns, G. W. Thomas, E. R. Oatman). Several
thousand personal letters to farmers and others with
detailed answers to specific questions on insect pro-
blems were among services rendered in this project.
Several hundred farm site visits were made to help
with control of termites, household pests, moles, rats,
and other insects and rodents. Leaflets, circulars, and
bulletins were usually included with letters answering
specific questions for farmers. Hundreds of telephone
inquiries also were answered.

Regular annual grasshopper, chinch bug, hessian
fly, screw worm, and European corn borer surveys
were made to provide forewarning for farmers and
provide rush service on chemicals. While no major
pest swept the state in 1951, some uneasy days were
encountered in threats from greenbugs in grain, gar-
den web worms in a number of crops, cutworms, and
orchard insects; and flies, mosquitoes, rats, and fleas as
carriers of disease in flooded areas. (Project 30).

Control of Fruit and Vegetable Insects.
(Lee Jenkins, G. W. Thomas, E. R. Oatman). The con
tinued search for chemicals to control fruit insects
uncovered several useful materials and eliminated
others as helpful controls.

Dieldrin at 1 pound of 25 percent wettable ma-
terial per 100 gallons of water gave excellent control
of plum curculio without causing noticeable russet
on golden delicious apples when applied in the calyx
and first cover sprays.

Dieldrin failed to give satisfactory control of the
codling moth. One pound of 15 percent wettable
parathion per 100 gallons of water killed a high per-
centage of the codling moth larvae that had already
entered apples.

Use of 2 pounds Stauffer’s sulphenone per 100
gallons in the calyx and first cover sprays resulted in
severe russeting of golden delicious apples.

EPN-300, at the rate of 1% pounds per 100 gal-
lons, gave excellent control of plum curculio on ap-
ples. Methoxychlor at 2 pounds of 50 percent wettable
powder in 10 gallons of spray, used in the calyx and
first two cover sprays, gave excellent control of plum
curculio in apples but caused some russet on golden
delicious.

Dieldrin, aldrin, EPN-300, parathion, and meth-
oxychlor each gave excellent control of plum curculio
on peaches. Dilan emulsion did not control curculio
and caused injury to peach leaves.

EPN-300, parathion, and methoxychlor each gave
satisfactory control of oriental fruit moth. Dieldrin
and aldrin failed to control oriental fruit moth.
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Parathion applied at 10-day intervals controlled
grape scale satisfactorily. This insecticide also showed
promise for control of grapeberry moth. The tests
failed to bring to light any material that would effec-
tively repel or kill rose chafer beetle and green June
beetle. :

Spraying or dusting with a combination of equal
parts DDT and chlordane afforded good control to
strawberry growers who encountered heavy damage
from sucking insect pests. EPN-300 and parathion
each gave good results. CAUTION: As a precau-
tion against poisonous residues at harvest time, these
materials should not be applied after the peak of
bloom. (Project 31).

Controlling American Foulbrood of Bees.
(Leonard Haseman ). Sulfathiazole treatment continu-
ed to give complete protection from American foul-
brood in the experimental apiary in 1951. Reports
from beekeepers throughout the country bear out
these results when they used the control as recom-
mended. Sulfa drugs, by protecting bees, have saved
tons of valuable honey and thousands of badly needed
colonies of bees, in addition to adding much legume
seed and fruits to our country’s production. (Project
45).

Malarial Mosquitoes in Missouri. (‘Philip C.
Stome). Many additions to the list of Missouri mo-
squitoes and their distribution over the state were
made. The main effort was directed toward collecting
and identifying mosquitoes in the flooded Missouri
River Valley. Pest mosquitoes were reared, pinned,
and identified from various sources of water in and
around Columbia. (Project 34).

Control of Livestock Insects. (C. W. Wingo,
P. C. Stone). Studies of field strains of house flies in-
dicated little or no correlation between the past spray-
ing history of the environment and degree of insec-
ticide resistance developed by the flies. Spraying tests
of these environments indicated that fly control is
still possible in some cases with chlorinated hydro-
carbons, even where resistance to DDT has developed,
provided adequate sanitary measures have been taken
to prevent excessive fly breeding.

Lindane-methoxychlor barn sprays, which have
been effective in controlling some strains of house
flies, were found to be ineffective in stable fly control.
Preliminary studies of field strains of stable flies indi-
cated that no resistance to DDT has been developed
among stable flies.

A new species of horse fly, not previously re-
ported in Missouri, was found in southeast Missouri

during a heavy outbreak of anthrax in that section.
Observations indicated that this species may have
acted as a vector of the disease. Piperonyl butoxide-
pyrethrum sprays gave absolute protection from horse
flies for periods up to 48 hours but lost effectiveness
rapidly afterward.

Studies on field control of horn flies resulted in
control periods up to 30 days in length when animals
were sprayed with 8 pounds DDT per 100 gallons of
water. (Project 46).

Influence of Soil Minerals on Insects. (Leonard
Haseman, P. C. Stone, H. E. Brown). The influence of
different chemical fertilizer mixtures on insect pests
was studied in this project. European house crickets
were reared through two generations in a laboratory
under controlled conditions. Plant materials tested
were grown in the field and greenhouse on different
soils with known amounts and combinations of soil
minerals. Such plant materials as ground dried sweet
potato tops, ground alfalfa, and ground field corn were
used as diets for the crickets. Two control diets were
included for comparison.

The type of food had a direct influence on the
length of nymphal stage, weight at maturity, and
fecundity of the crickets. Nymps matured much slower
when fed ground sweet potato tops.

The rate of maturing and weight at maturity
varied with the fertilizer treatment of soil on which
the food had been grown. The smallest crickets fre-
quently had wings which were reduced in size and de-
formed.

In greenbug studies, three levels of nitrogen were
added to a prepared soil-sand mixture and a single
wheat plant grown in each plot, which contained 5
pounds of soil. Apparently the lowest level of nitrogen
used in the test was adequate, as none of the plants
showed nitrogen deficiency on chemical analysis. No
significant difference in aphid fecundity was noted
where nitrogen was supplied in the form of compost,
though there was a tendency toward higher fecundity.
Nitrogen showed little effect on reproduction. The
highest number of reproductions in aphids occurred
on high magnesium and high phosphorus bearing
plants. (Project 74).

Biology in Control of Field Crop Insects.
(H. E. Brown, P. C. Stone, Leonard Haseman). Ob-
servations indicated that the low European corn borer
populations during 1949 and 1950 were due to cli-
matic conditions.

The regular abundance survey of overwintering
European corn borer larvae showed the continued
trend toward lower fall populations, which started
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in 1950. The average number of borers per 100 plants
was 37 which was much below the high average of
122 reached in 1949. The corn borer was found in 16
additional Missouri counties. While the borer has not
been specifically recorded from a few Ozark counties,
where little corn is grown, the whole state of Mis-
souri may now be considered infested by this pest.

Studies were continued on parasitic control of
the European corn borer. Most of the parasites tested
in Missouri have failed to establish themselves, but
one, the Lydella fly, continued to show good promise
of biological control.

Field corn hybrids (single and double crosses)
were studied for possible resistance to corn earworm
attack. Little evidence of resistance was found but
valuable experience in technique for future investi-
gation was obtained. (Project 102).

Mites and Ticks of Missouri. (Philzp C. Stone).
Appearance of a fungus disease of bluegrass in North-
west Missouri which completely destroyed seed pro-
duction on infested plants led to a study of silver top
mite, the vector of the disease.

Miticides proved effective in selective killing of
mites of the drosophila fly, which are used by genetic-
ists working out basic problems in genetics. These
mites have been shown to destroy important mutant
lines of the drosophila fly. The discovery of a selective
miticide made possible preservation of these cultures.

A technique was developed for collecting eggs
from two species of overwintering Trombidiidae adult
mites, and for rearing the mites. These mites are close-
ly related to the chigger and have much the same life
cycle, with the exception that they attack only insects.
(Project 131).

FIELD CROPS
W. C. Etheridge, Chairman

Cotton. (W.R. Langford, W. C. Etheridge, Lloyd
Cavanah). Fox was the most productive of 25 varie-
ties of cotton tested at Sikeston, Mo. It yielded 2,013
pounds of seed cotton per acre, including 725 pounds
of lint.

In date of planting trials, cotton planted April
16 produced 1,771 pounds of seed cotton per acre,
compared with 1,434 pounds from May 1 plantings,
and 1,020 pounds from May 14 plantings. Seventy-
three percent of the cotton from the April plantings
had been picked by October 10, compared with 39
percent for May 14 plantings.

Dinitro, applied at 2 quarts per acre as a pre-emet-
gent spray, was fairly effective in controlling weeds
without reducing cotton yields.

Burr clover, vetch, and vetch rye, seeded in cotton
rows and plowed under the following spring, increas-
ed yields of seed cotton by 33, 32, and 26%, respective-
ly. Nitrogen fertilizers applied at the rate of 50 pounds
of nitrogen per acre increased yield of seed cotton 40
percent; 100 pounds per acre brought a 71 percent in-
crease. Further addition of nitrogen failed to increase
yield. (See Table 8).

TABLE 8 -- RESPONSE OF COTTON TO NITROGEN
SIKESTON, 1951
Pounds seed cotton per acre

Pounds Ny 2-year
per acre 1950 1951 Average
0 1348 650 999
50 1247 910 934
100 1095 1110 1103
200 1037 1050 1044
300 940 1000 970

Phosphorus applied at 40, 80, and 120 pounds
P,O; per acre more than doubled the yield of seed
cotton per acre. Application above 40 pounds did not
bring enough increase in yield to pay. (See Table 9).

TABLE 9 -- RESPONSE OF COTTON TO PHOSPHORUS
SIKESTON, 1951

Pounds seed

Pounds P205 cotton
per acre per acre
0

20 420
40 730
80 720
120 750
1000# rock phosphate 320

Cotton variety performance tests at Sikeston are re-
ported in Table 10. (Project 160).

TABLE 10 -- PERFORMANCE OF COTTON VARIETIES
AT SIKESTON, 1951

Pounds Lbs.
per Acre Gin Staple Bolls lint

Seed Turn~ length per at first

Variety cot. Lint out% 1/32" 1b. picking
Fox 2013 725 36.0 35 74 337
Empire 1890 695 36.8 35 57 292

Deltapine 15 1690 684 40.5 35 71 273
Stoneville 62 1800 682 37.9 34 66 313
Tennessee 241 1777 640 36.0 35 59 224

Deltapine 33 1773 640 36.1 34 73 280

Early Fluff 1808 636 35.2 35 62 327
Delfos 9169 1782 629 35.3 38 65 285
Stoneville

2B-6221 1720 617 35.9 34 62 222
Paula C 1746 602 34.5 35 63 201

Paula 95-47-U 1670 601 36.0 34 64 223
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Pandora 1686 597 35.4 34 63 195
Tennessee 818 1619 588 36.3 34 62 212
Stoneville 2B 1663 572 34.4 34 64 230
Coker 100W 1594 569 35.7 35 66 235

Bobshaw 1A 1570 560 35.7 34 67 234

Plains 1514 556 36.7 35 65 249
Arkot 2-1 1555 544 35.0 35 63 240
Coker 100

Staple 1546 535 34.6 39 €7 201
Stoneville

2B-2492 1502 526 35.0 35 66 190
Hybrid 56 1419 518 36.5 36 61 151
Stonewilt 1403 498 35.5 35 65 194
Rowden 1261 442 35.1 32 56 163
Deltapride 1225 440 35.9 36 65 196
Wilds 1258 421 33.5 40 68 163

Rice. (W. R. Langford, W. C. Etheridge, Lloyd
Cavanah). Rice variety yield tests were grown at Els-
berry and Palmyra. At least five of the varieties ma-
tured early enough and brought high enough yields
to be of economic importance to Missouti rice growers.
(Project 173).

Seed Testing Laboratory. ('C. A. Helm, Lioyd
Cavanah, Viola Stanway). More than 8,600 individual
tests were made on approximately 4,200 samples of
seed during the fiscal year 1952. The seed testing lab-
oratory is a necessary part of the process of producing
new varieties and strains of plants. Testing must be
carried on at all stages from the plant breeding field
to the final multiplication of seed for distribution.

A large part of the laboratory’s annual job is test-
ing seed from inspected fields of farmers who specialize
in growing high quality certified seed. An additional
assignment is testing for farmers who do not specialize
in seed production but are interested in quality for
their own crop needs. Samples are frequently tested
for commercial seed dealers. Table 11 shows the
sources of seed samples, the number of tests, and the
kinds of tests made.

TABLE 11 -- SEED SAMPLES TESTED FROM JULY 1,
1951 TO JUNE 30, 1952

I. Source of Samples:

1. Seed Growers 1604
2. Other Farmers 2294
3. Seed Dealers 296

Total 4194

II, Number of Tests

1. Germination 4195
2. Purity 1636
3. Examination for quality 860
4. Examination for weeds 1838
5. Identification 142

Total 8671

Breeding Better Oats for Missouri. (]. M.
Poehlman, W. P. Sappenfield, C. L. Koebler). Breeding
and testing of new oats for Missouri continued to re-

ceive much attention. Two new varieties, Missouri
0-200 and Missouri 0-205, have been developed as a
result of this project. Both are early maturing, Co-
lumbia type oats.

Missouri 0-200, from the cross of Columbia and
Bond-Iogold, was distributed in 1949. It was high
yielding and resistant to smut, stem rust, and races
of crown rust that were common in Missouri at the
time of its release. New races of crown rust now have
developed in the State that attack Missouri 0-200, and
place it in the crown rust susceptible class.

Missouri 0-205, from the cross of Columbia and
Victoria-Richland, was distributed in the spring of
1951. It appears to be a very valuable variety in the
southern spring oats region. Missouri plant breeders
believe it may be the most promising variety develop-
ed since Columbia was distributed in 1930. Excep-
tionally vigorous and high yielding, it has averaged
59.7 bushels per acre as compared with 57.0 bushels
for Andrew, 54.3 for Missouri 0-200, 52.0 for Colum-
bia, and 48.9 for Clinton. Missouri 0-205 has a strong
straw and is resistant to smut, Victoria blight, stem
rust, and crown rust. Approximately 12,000 bushels
of Missouri 0-205 seed were planted in the State in
1952.

An initial increase in foundation seed ot Colum-
bia x Marion cross was made in 1950. This strain has
a source of resistance to smut, stem rust, and crown
rust differing from that of Missouri 0-205, making it
useful as a possible substitute should new races of rust
develop that attack Missouri 0-205. No plans have
been made for immediate release of this new strain.
(Project 21).

Improvement of Soft Red Wheat. (J. M.
Poehlman, B. H. Beard, Leta Maharg). Efforts have
been made toward breeding and evaluating new strains
of soft red winter wheat with resistance to leaf rust,
loose smut, and Hessian fly. Vigo, Clarkan, and Royal
lead standard varieties in yield. Pawnee, a hard wheat
popular among farmers, has been less productive under
experimental testing.

Outstanding among experimental strains are se-
lections from the Vigo x Clarkan cross. These selec-
tions are being considered for increase and distribu-
tion. Wheat quality studies were continued in the
hope of finding a new variety high in yield and pos-
sessing good baking quality. (Project 20).

Testing and Improvement of Pasture Species.
(E. Marion Brown, Joe Baldridge, O. H. Fletchall, W. R.
Langford). Orchard grass plants were selected by pro-
geny test and grouped into 8 isolation blocks for in-
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tercrossing. A progeny test consisting of 52 selected
plants from tall fescue was established.

Lespedeza variety tests were grown at Columbia
and Sikeston, Mo. An early strain of Korean Lespe-
deza, Iowa 6, proved equal to Korean in forage yield
and was 7 to 10 days earlier in maturity. At Columbia,
two medium maturing strains of Korean lespedeza,
Rowan and FC 31757-43, yielded 33 percent more hay
and 49 percent more seed than Korean. A late matur-
ing Korean strain, Climax, produced 188 percent more
hay and 207 percent more seed than Korean at Sikes-
ton. Kobe, a late maturing strain of common lespe-
leza, produced 102 percent more hay and 117 percent
more seed than Korean at Sikeston.

Efforts to build up seed stocks of Climax have
yielded 140 pounds of breeders’ seed and 1,900 pounds
of registered seed during the past two seasons.

Because of its rank as the most destructive les-
pedeza disease in Missouri, bacterial wilt has been the
object of experiments to develop suitable control
methods. A search has been made for suitable meth-
ods of inoculation and for resistant lines. More than
12,000 plants have been inoculated with bacterial wilt
to test their resistance. Several interstrain crosses have
been made in attempts to locate wilt resistant lines
in the segregating generations of hybrids. (Project 47).

Interaction Between Pasture Species in Mix-
tures. (E. M. Brown, O. H. Fletchall). At the Sikes-
ton field, steers gained 229 pounds per acre on tall
fescue and a sparse stand of birdsfoot trefoil; 249
pounds on bromegrass and ladino clover; and 204
pounds on wheat and lespedeza (undergrazed in the
spring). Orchard grass provided a better balanced mix-
ture with ladino clover in small plots than did tall
fescue, bromegrass, or bluegrass. Better stands of tall
tescue and ladino clover resulted from seedings made
in late August and early September than from seedings
made in late September and early October. (Project
47).

Improvement of Permanent Pastures with
Legumes. (E. M. Brown). At Columbia, steers gain-
ed 256 pounds per acre (2.03 pounds per day) on blue-
grass and Kobe lespedeza; 335 pounds (1.99 pounds
per day) on tall fescue and ladino; and 224 pounds per
acre (1.93 pounds per day) on tall fescue and Korean
lespedeza. Rotation grazing preserved a stand of Kobe
lespedeza in bluegrass. Alternate grazing partially pro-
tected ladino clover and tall fescue from injury due
to selective grazing.

At Lathrop, steers gained 355 pounds per acre
(2.47 pounds per day) on wheat and lespedeza pas-

ture; 350 pounds per acre (1.62 pounds per day) on
tall fescue and ladino clover; 347 pounds per acre
(1.72 pounds per day) on bluegrass fertilized annually
with ammonium nitrate; 313 pounds per acre (2.18
pounds per day) bluegrass with sparse stands of la-
dino and birdsfoot trefoil; 270 pounds per acre (1.8
pounds per day) on bromegrass, bluegrass, and la-
dino clover; and 229 pounds per acre (2.01 pounds
per day) on unfertilized bluegrass, redtop, and Korean
lespedeza mixture. Rotation grazing protected ladino
clover in bromegrass from injury by spot grazing.
(Project 47).

Breeding and Developing Superior Strains
of Birdsfoot Trefoil. (J. D. Baldridge). Broadleaf
birdsfoot trefoil is a promising legume for use in per-
manent meadows and pastures in Missouri. For the
past two years broadleaf trefoil varieties and timothy
have produced from 6,650 to 7,260 pounds of hay and
aftermath and from 17 to 157 pounds of trefoil seed
per acre. (Kenland red clover and timothy yielded
6,050 pounds and Korean lespedeza and timothy
5,480 pounds per acre of hay and aftermath.

Approximately 1,000 selected birdsfoot trefoil
plants were moved to an isolated location for inter-
crossing of selected plants. Seed was saved from ap-
proximately one-half of the plants. This seed is in-
tended for planting in progeny rows, for future evalu-
ation. (Project 47).

Breeding Hybrid Corn for Missouri. (M. §.
Zuber, W. A. Crane). Obijectives of corn investigation
at the Missouri Station are:

(1) Development and selection of new, inbred
lines from open pollinated varieties; single,
double, and multiple crosses.

(2) Testing of new inbred lines through top-
cross progeny.

(3) Testing of single crosses.

(4) Testing of double crosses.

A new mid-season yellow hybrid, Missouri No.

843 (WF9x Oh 7 A) x (C 103 x B 10), proved super-
ior in yield to U. S. 13 by 14.1 bushels per acre. Mis-

Fig. 10—The bluegrass nursery at Lathrop, Mo., shows
progress that is being made in improving this native grass.
Row in center is the common check and the other rows
are advanced generation hybrids.
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souti 843 also had a superior record of resistance to
lodging. It has been recommended for release for com-
mercial production as soon as seed stocks can be pro-
duced.

Four new medium-maturing white hybrids are
ready to be released for commercial production. They
are especially adapted to northern Missouri. (Project
85).

Breeding Winter Barley. (. M. Poehlman,
D. D. Terbhune). From one bushel of seed planted at
Sikeston in the fall of 1947, more than 25,000 bushels
of certified seed of the new Missouri B-400 variety
were produced in 1951. This winter barley variety has
a high yield, stiff straw, and early maturity, and re-
sistance to diseases, especially field resistance to loose
smut (Ustilago nuda). It possesses excellent winter
hardiness and has been well received by Missouri win-
ter barley growers.

A total of 116 varieties and strains of winter barley
were grown in five yield tests at Columbia, Bethany,
Pierce City, and Sikeston to test adaptation to different
climatic and soil conditions of the State. Outstanding
performers were selections from the crosses Admire x
Early Beardless; Kentucky No. 2 x Early Beardless;
and Ward x Early Beardless. In addition to seedings
in the yield tests, approximately 1,500 new experi-
mental strains originating from new crosses have been
tested. Several of these were advanced to the variety
yield test.

Selected winter barley varieties and strains were
artificially inoculated in 1951 with one of the three
smut diseases infecting barley. Results showed ex-
cellent resistance to all three of the barley smuts, with
some varieties having resistance to more than one
smut. Crosses have been made in attempts to combine
resistance to all three smut diseases in one barley strain
which will have good production qualities. (Project
90).

Mechanism of Heredity in Corn. (L. J. Stad-
ler, M. G. Nauffer). Mechanism of heredity studies
were concerned primarily with two problems; (1) pro-
blems of gene structure, and (2) the nature of radia-
tion-induced mutations.

Evidence accumulating from inheritance studies
suggested that the gene may not be the ultimate unit
but rather a complex of gene elements of related ac-
tion. Detailed study of spontaneous mutations with
R and A genes indicated existence of separately mu-
tating elements within the entity regarded as a single
gene.

Previous studies on the nature of radiation-in-
duced mutations have shown that those induced by
X-ray treatment were largely or wholly the result of
chromosomal derangement, rather than the evolution
of new genes. However, mutations induced by ultra-
violet radiations were indistinguishable from muta-
tions which occurred spontaneously. These appeared
to be true intra-genic changes.

Distinction between true gene mutations and
various pseudo-mutations is possible only by critical
examination, using specific genes that are unusually
favorable for analysis. Studies on comparisons must
be made under conditions where frequency of induced
mutations is extremely low, since only mutations at
a single gene locus are of significance.

A comprehensive study of effects of X-ray and
ultra-violet treatment of pollen upon the alleles A and
A is now in progress. (Project 48).

Special Genetics of Polypoidy in Wheat.
(E. R. Sears). Using X-ray treatment on wheat plants
with an added chromosome from Aegiolops umbellulata,
four different translocations have been obtained which,
in effect, consist of the replacement of a piece of wheat
chromosome with a segment of the Aegiolops umbellula-
ta chromosome carrying resistance to leaf rust. These
substituted chromosomes apparently included most
or all of one arm of the Aegiolops chromosome, sug-
gesting the gene for expression is located near the
centromere.

Behavior of resistance-carrying telocentric chrom-
osomes gives additional evidence for this hypothesis
since resistance supposedly is obtained from substi-
tuted chromosomes. These telocentrics usually join
with a wheat pair to form a trivalent, indicating that
only a small piece of the telocentric can be from Aegio-
lops. This piece can scarcely be at the end opposite
the centromere, for then the centromere and the other
arms of the chromosome from which the telocentric
was derived would have to be derived from the wheat.
In that case, this two-armed chromosome should pair
more readily with the popular wheat chromosome
than does the telocentric. It does not. Thus, it seems
likely the small segment carrying the resistant gene
or genes lies near the centromere of the Aegzolops
chromosome.

Hope wheat has been shown to carry a gene for
resistance to stem rust on chromosome IIL. This is the
sixth chromosome in four varieties of wheat shown to
carry stem rust resistance.

Nullisomic XIV had been identified, completing
the series of 21 nullisomics and monosomics. Tetra-
somic XXT also had been attained, leaving only XV
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TABLE 12 -- SOYBEAN VARIETY TESTS IN SOUTH MISSOURI

1) Lodg-
Bushels per acre Matur- ing Height %

Laddonia Norborne Columbia ity score in. oil
Hawkeye 28.3 20.4 25.6 -16.1 1.5 35 21.6
Adams 28.3 29.6 20.6 -12.5 2.0 37 21.9
Lincoln 32.5 30.9 25.5 - 9.6 2.0 39 21.6
Chief 33.0 32.5 27.5 - 1.8 2.6 48 20.6
Wabash 31.5 30.7 29.1 0 2.1 42 21.4
Patoka 32.1 33.6 28.0 + 0.3 2.2 36 20.2
Perry (C 612) 37.3 36.2 31.0 + 2.9 1.9 38 21.5

(1) Days earlier or later than Wabash

needed to complete the tri- and tetrasomic series.

Most of the genetic relationships among the 21
chromosomes of wheat apparently may be confined to
seven groups of three. This is in line with the fact that
wheat originated as an addition product of three re-
lated species each with seven pairs of chromosomes.
(Project 48).

Improvement of the Missouri Soybean Crop.
(L. F. Williams, W. C. Etheridge). Emphasis in the
soybean project was shifted toward breeding for dis-
ease resistance and study of breeding methods. Tests
were planted at Sikeston, Columbia, Laddonia, and
Norborne for most of this work. Variety tests were
grown at Elsberry and Pierce City.

Excessive rainfall in June and early July, followed
by drought in August, severely reduced yields at Sikes-
ton.

Perry and the new strain, L 6-2132, were in close
competition for high yield. The two varieties alter-
nated as high-yielder as location for the test changed.

In general, Perry will excel south of the Missouri
river, where it should replace much of the Wabash,
Chief, and $-100 seedings. Tests indicated that Perry
increased production several bushels per acre in this
region. (See Table 12).

While Perry offers higher yields than common
varieties north of the Missouri river, tests indicated
L 6-2132 will be still better for this portion of the
State when enough seed is available. See Table 13.
(Project 49).

TABLE 13 -- SOYBEAN VARIETY TESTS IN NORTH

MISSOURI
Bushels per acre 1) Lodg~
Pierce Matur- ing Height
Sikeston City ity score (in.)
Lincoln 22.6 22.1 -12 2.6 45
Chief 21.3 22.4 -5 2.8 57
Wabash 22.6 15.8 0 2.3 51
Perry 31.7 14.4 +3 2.1 48
S-100 19.3 13.7 +17 2.4 54
Ogden 27.3 11.2 +35 1.8 44

(1) Days earlier or later than Wabash

FORESTRY
R. H. Westveld, Chairman

Christmas Tree Culture. (R H. Westveld, R.
Brooks Polk). Experimental Chirstmas tree culture was
conducted on the Ashland wildlife area and arboretum
under four separate investigations.

(1) Production and marketing of Scotch pine

Chirstmas trees.

(2) Development of Christmas trees through

stump culture.

(3) Factors causing winter discoloration of winter

evergreens.

(4) Adaptability of Christmas tree species to

Missouri lands.

Planting method, spacing, and vegetable-competi-
tion control treatments were made throughout the
work. Cultivation following planting of 2 1951 specie
?idaptability plot proved harmful rather than bene-

cial.

Discoloration in Chirstmas trees was thought to
be physiological, rather than nutritional in nature,
according to comparative studies.

Only the Danish and Rigi forms of Scotch pine
showed satisfactory vigor after the first season’s grow-
th in adaptability tests. The other varieties tested were
Norway spruce, White fir, and Douglas fir. (Project
93

Forest Management and Utilization. (P. W.
Fletcher, Julian Ochrymowych, W. E. Stiles, E. E. Pickett,
C. W. Gebrke). Studies were made on the following
problems: The relation between season and mineral
composition of foliage and twigs; effect of soil on
mineral composition and growth rate of seedlings;
growth and yield in both artificial and natural stands
and pruning in an artificial stand; and the place of
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Eastern Red cedar in the ecological succession of a-
bandoned fields.

When seed-bearing trees were in the locality, the
cedar rapidly invaded abandoned fields, regardless of
parental type of material, if fire was eliminated and
grazing continued. Cedar made the most rapid growth
on alkaline soils derived from dolomitic limestone.

Ash content of foliage was considerably greater
than that of twigs. Calcium and silica content of foli-
age and twigs was found to be inversely related to ash
content, but the potassium and magnesium relation
was not clearly defined.

Phosphorus content of foliage and twigs appeared
to be directly and more clearly related to the regularly
available phosphorus content of the soil. Phosphorus
content of the foliage and twigs was directly related
to the size of root system. Mineral constituents were
observed to vary according to seasonal fluctuations.
(Project 55).

Inferior Species Control. (R H. Westveld, J. M.
Nichols). This study covered the percentage of stems
killed by 2,4,5-T in persimmon, sassafras, hickory,
white oak, and black oak stumps % to 4 inches in
diameter. (See Tables 14 and 15) (Project 75).

TABLE 14 -- PERCENTAGE KILL OF SPROUT CLUMPS
TREATED BY FOLIAGE SPRAY

Ammate  Ammate

2,4,5-T 2,4,5-T (& Ib. (A Ib.
(3% by vol. (1%byvol. 1 gal gal.

in water) in water) water) water)
Scarlet oak 18 41 0 6
Hickory 26 50 11 10
Black oak 20 30 5 30
Post oak 15 20 0 5
Average 20 35 4 13

(Note: The original stems were satisfactorily killed. The
above figures indicate the percentage of the original stems
sprayed in July, 1850 which had failed to re-sprout by
September 1951.)

TABLE 15 -- PERCENT EFFECTIVENESS OF TREATMENTS
ON FRESHLY-CUT STUMPS OF PERSIMMON, SASSAFRAS,
AND HICKORY; TREATMENTS MARCH 1949; RESULTS,
RECORDED SEPTEMBER 1951

Persimmon Sassafras Hickory

2,4,5-T - 5% by vol.

in kerosene 80 70 20
2,4,5-T - 1% by vol.

in kerosene 70 50 20
2,4,5-T - 5% by vol.

in water 30 10 30
Ammate - 4# 1 gal. water 40 50 30
Ammate - 1# 1 gal. water 20 10 10
Ammate sale - 1 tablespoon

applied directly to stump 10 10 20

(Note: Some stems apparently dead at the end of two growing
seasons re-sprouted during the third year.)

Pruning of Oaks. (R. H. Westveld, Paul Burns,
J. M. Nichols). A study of the effect of pruning and
its financial benefit was conducted on an oak stand
in the Missouri Ozarks. Pruning wounds healed quick-
ly; water sprouts developed on trees in the lower
crown classes. Profit from pruning dominant and co-
dominant scarlet oak and black oak was estimated at
$1.49 per tree, evaluated 15 years after pruning. (Pro-
ject 75).

Decay and Defect in Missouri Trees. (Paul
Burns, Dale Shaw). One hundred trees, including
black, scarlet, and white oaks growing in three lo-
calities in the Missouri Ozarks, were dissected to de-
termine loss in wood volume associated with each ex-
ternal indicator of a defect. Large losses came from
conks, fire wounds, butt bulge, and insect holes. Con-
siderable damage was hidden, with no external indi-
cation of loss.

External fire wounds were found to have an aver-
age linear spread from 25 inches in black oak to 66
inches in white oak. Average loss of wood from insect
holes in black oak was approximately three times as
much as in scarlet oak or white oak.

Fire wounds caused the most loss of all the hidden
defect causes. White oak was more seriously affected
than either black oak or scarlet oak.

Sodium arsenite, 4 pounds per gallon of water,
applied in partial axe-frilled 4- to 8-inch trees resulted
in quick kill of tops of all species treated. A few weak
sprouts developed below the frill on trees treated in
August. (Project 75).

Missouri Forest Plantations. (R. M. Dingle,
R. H. Westveld). Apparently survival of forest planta-
tions in Missouri is affected most by man-controlled
factors involved in establishment of the plantation
and its treatment, although climate and soil fertility
factors also have an important bearing on survival.

Growth of forest plantings was dependent upon
species aspect (direction slope faces), erosion condi-
tions at time of planting, and grazing. The most im-
portant factors were those affecting quality of the
planting site. A measure of planting site quality may
be obtained from analysis of soil and climatic data
that have been collected. However, the importance of
growth of a forest plantation will remain secondary
until planting practices are capable of producing high-
er survival. (Project 103).

Utilization and Marketing of Farm Wood-
land Products, Gasconade, Osage, and Frankl_in
Counties. (R. H. Westveld, R. C. Smith, Ross Hortin,
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Julian Ochrymowych, Donald Grate, Richard Taylor).
Tree volume was determined by species on 242 one-
fifth acre plots in three counties. Growth measure-
ments were taken. Tree quality was estimated. Farm
operators were interviewed to determine the amount
of wood products required for use on the farm, the
amount sold and purchased, size and condition of farm
woodlots, and the farm owner’s interest in and know-
ledge of woodlot management.

Forty percent of the forest land in these three
counties was in Franklin, 28 percent in Gasconade,
and 32 percent in Osage. Stand sizes of the 656,000
acres of forest were broken down into 11.4 percent
large saw-timber, 18.6 percent small saw-timber, 50.5
pole-size timber, 17.6 percent seedlings and saplings,
and 1.9 percent poorly stocked area. Although there
was an excess of pole-size timber stand, the poorly
stocked area was small. Indications were that sustained
annual yield of timber products was possible under

proper management. (See Table 16) (Project 107).

TABLE 16 -- AN ANALYSIS OF TIMBER HARVESTING
ON A COMMERCIAL BASIS DURING 1951
Actual Harvest

Total
equivalent
Volume Cut board feet,
County Cordwood — Staves Sawlogs thousands*
Cords M. chord ft. M. bd. ft.
Franklin 85 4,547 6,247
Gasconade 203 859 4,919
Osage 6,200 45 1,532 2,442
Total 6,200 333 6,038 13,608
*Not incl. cordwood
Potential Harvest
Cordwood Sawtimber
County Cull Sound Cull Sound
Cords M Board Fi.
Franklin 22,355 87,068 21,294 20,812
Gasconade 21,288 86,339 12,428 15,084
Osage 15,9717 48,051 5,559 10,697
Total 50,620 221,455 30.281 _46.503

HOME ECONOMICS

Starley Hunter, Chairman

The Quality of New Varieties of Soft Winter
Wheat for Baking. (Leta G. Maharg, J. M. Poehl-
man). Baking performance tests were run on 33
varieties and experimental strains of soft wheat grown
in experimental fields at Columbia, Lathrop, Sikeston,
and Elsberry.

Scores and baking volumes of cakes and cookies
were determined and mixogram areas and viscosity
values tabulated on these varieties. A white cake form-
ula was used for the 70 percent patent flours. Gluten
properties of straight flours were measured with cookie
baking tests. Cookies with large spread indicated
weak gluten and cookies with narrow spread indicated
a strong gluten. A strong gluten is undesirable for
baked products made from soft wheat flour.

Flour from soft wheat gave smaller mixogram
areas and lower viscosity value than flour from hard
wheat. Quality in this experiment was determined
by suitability for cake and cookie flour, rather than for
general milling purposes where other traits may be
desired. Nutritive value also was left out of considera-
tion.

Early Premium wheat has continuously produced
the best cake volume since the start of this experi-
ment. Its flour was rated as the best all around cake
flour tested thus far. It ranked first in the current year’s
test, with Clarkan second. Kawvale produced flour
with poor baking qualities.

The two commercial classes of wheat grown in
Missouri are hard red winter and soft red winter wheat.
Of the two, soft red winter wheat has been the leader
in the past, comprising more than 90 percent of the
State’s crop. Recently, Pawnee, a hard wheat, has gain-
ed popularity and has shown a sharp increase in acre-
age.

A complete report of the Missouri flour experi-
ments has been published in Research Bulletin 480,
“Testing Missouri Soft Wheat Flours for Quality,”
by Fern Bowman, Leta Maharg, and J. M. Poehlman.
(Project 97).

Comparison of Quality and Bacterial Growth
in Cooked Egg Products From Heat Treated and
Non-heat Treated Dried Eggs. (Margaret Mangel,
Treva Kintner). Various bacteria were used to study
salad dressings made from dried eggs. Dressings were
inoculated with 5 species of Salmonella and 1 species
of Staphlococcus.

Heating to 86 degrees F. for ¥5 minute was found
sufficient to destroy all bacteria in inoculated samples
of reconstituted eggs. When cooked salad dressings
of varying pH were inoculated with the organisms,
the acidity in all the dressings tested hindered bacterial
growth. A pH of 3.4 was necessary to kill all bacteria.
Dressings of this type were considerd too acid for
most people’s tastes. (Project 130).



Fig. 11 —These tasty appearing cookies were made
with dry milk solids. Tested recipes and suggestions for
use of dry milk solids were published in Missouri Ex-
periment Station Bulletin 571.

Development of Recipes Using Non-fat Dry
Milk Solids. (Margaret Mangel, Leta G. Maharg).
Recipes for quick bread and other products have been
developed that make maximum use of non-fat dry
milk solids. Advantages, methods, and suggestions
for using dry milk solids have been published with
tested recipes for cookies and quick breads in Station
Bulletin number 571. Laboratory work has been done
on enriching other products, such as cream sauces,
custards, casseroles, meat substitutes, and soups with
non-fat dry milk solids.

Milk clotting and proleolytic methods of testing
enzyme activity are being standardized with pure
papain. A testing method for effectiveness of commer-
cial meat tenderizers is being developed. (Project 130).

Thiamin, Riboflavin, and Niacin Content of
Diets. ( Margaret Mangel, Jean Houston, Inez Harrill,
Martha Richardson, Marialice Cunningham, Frances
Hoxworth). Thiamin and riboflavin intake and urinary
excretion and niacin intake have been determined
during two consecutive five-day periods for 13 women
between the ages of 50 and 70. Vitamins were ad-
ministered as additions to a self-selected diet. There
was evidence that intake of thiamin, riboflavin, and
niacin tended to be lower than recommended dietary
allowances of the Food and Nutrition Board of the
National Research Council. (Project 95).

Rate of Change of Hemoglobin to Methemo-
globin in Ground Beef in Different Storage Con-
ditions. (Margaret Mangel). A standardized method
for estimating methemoglobin in beef muscle extracts
was developed from the Austin and Drabkin method
for blood hemoglobin. This consisted of a weighted
mean of estimates made of observed readings at four
critical wave lengths of the spectro-photometer.

Analysis of the methemoglobin estimates was
made at individual wave lengths. This indicated a
systematic rather than random variation. Use of muscle
hemoglobin or myoglobin, instead of blood hemo-
globin constants, and wave lengths critical for myo-
globin resulted in decreased variations in estimates of
individual wave lengths, but the systematic variation
persisted. The possibility that this variation was
caused by the presence of a third pigment confronted
in the mixture is suggested. While estimates of methe-
moglobin made by adaptation of the Austin and Drab-
kin methods were high as shown by a study of the
methods, they were comparable to those in the litera-
ture and were no more variable than those made with
better constants and wave lengths.

First year experiments indicated that methemo-
globin did not increase in storage, when stored up to
32 weeks. Methemoglobin formation was slower when
samples were stored at minus 12°C. than when stored
at minus 18°C, minus 24°C, or when the temperature
was allowed to fluctuate from minus 12°C to minus
18°C. However, samples stored at minus 12°C were
considered the least palatable. When samples were
permitted to thaw 1 to 5 times, methemoglobin for-
mation did not increase. Repeated thawing did result
in undesirable flavor and odor.

Methemoglobin formation tended to be slower
when tissues were stored under oxygen than when
stored under nitrogen, carbon dioxide, or air. Appar-
ently, methemoglobin estimates did not reflect flavor
changes consistently.

Samples containing more than 15 percent fat
showed higher methemoglobin content than those
containing less but this tendency was not related to
storage time. During this study no difference in meth-
emoglobin formation could be observed between
ground and unground tissue samples.

Due to the large and unexplained variations in
results, even with trained workers and strict adherence
to schedule, the possibility of the presence of a third
form of pigment in the extracts is being investigated.
(Project 87).

Serviceability of Marquisettes. (Bernice Blue,
Adella Ginter). Curtain marquisettes offer a problem
to the homemaker in excessive shrinkage and loss of
their crisp, new, appearance. To overcome these diffi-
culties the homemaker resorts to starching and stretch-
ing.

The stretching process may work satisfactorily on
cotton fabrics as cotton fibers are stronger wet than
dry. Rayons and other synthetics may encounter sef-
ious breaks as a result of stretching. Wet strength of
rayon is about one-half that of its dry strength.
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Cotton marquisettes offer greater serviceability
when the fiber has good balance in warp and filling
count and strength. Cotton marquisettes with special
finishes prove more stable dimensionally than those
with ordinary finishes. With the possible exception
of nylon, all marquisettes studied displayed enough
shrinkage to necessitate changes in dimensions during
their period of usefulness.

Original crispness of curtain marquisette with
special finish proved very little indication of how well
crispness was retained. Rayon marquisettes displayed
low wet breaking strength and decided dimensional
changes. (Project 13).

Home Applied Finishes Giving Starch-like
Qualities. (Yolande Bennet. Adella Ginter). Effects

on physical properties such as weight, crispness,
strength, and resistance to stains were measured on
cotton percale and sail cloth, which had been treated
with two different starch-like finishes.

One of the finishes was a plastic type starch ad-
vertised as being durable through several launderings
after one application. A wax type was tried that had
to be applied after each laundering. Both finishes were
casy to apply. Both added weight to fabrics but not
an undesirable amount. The plastic type finish dis-
played a more dependable amount of crispness. Sta-
tistical treatment showed the finishes to be nonsigni-
ficant in effect on tensile strength. Wax type finish
tended to resist stains. (Project 13).

HORTICULTURE
R. A. Schroeder, Chairman

Factors Aftecting Apple Fruit Setting. (A. E.
Murneek). A study of the use of hormone sprays for
thinning apples, advantages of the procedure, and
factors determining efficiency and economy of the
spray thinning process was made as was a search for
a better pre-harvest spray.

Blocks of heavily bearing biennial Golden De-
licious were sprayed with 40 percent dinitro-ortho-
cyclohexylphenol, 1 pound per 100 gallons of water,
at full boom. This was followed 12 days later with
an application of Naphthaleneacetic acid (NA) at 30
parts per million. Results were compared with the use
of NA as the only spray, applied 12 days after full
bloom. In both cases NA at 30 parts per million indi-
cated ability to thin Golden Delicious apples consid-
erably.

DN No. 1 (40 percent dinitro-ortho-cyclohexyl-
phenol) has a greater effect in reducing clusters of
apples to single fruit, a factor of value in obtaining
better spray coverage and larger fruit size.

Chemical thinning apparently did not exert its
effect by causing abscission of fruit in lower average
seed number.

In a study where half of the trees in a heavily
blooming Golden Delicious orchard were sprayed
twice with NA at 25 parts per million, 7 days and 13
days after full bloom, and the other half left for com-
parison, the following observations were made:

(A) The NA sprays increased fruit drop from
shaded branches 21.9 percent, compared with 11.9
from exposed branches.

(B) More fruit dropped from weak spurs than
from strong ones.

(C) Greater fruit drop, after spraying, was noted
in year-old twigs than in older wood.

(D) Most thinning of fruit and increase in drops
occurred 3 to 4 days after the NA spray.

(E) When applied at the described time, NA
spray primarily affected the second natural drop.

(F) There was a negative correlation between
size of dormant flower buds and the natural drop and
the increase in drop due to use of a hormone spray.
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