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FOREWORD 
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Modern society places considerable confidence in 
science and technology as the solvers of major problems 
that confront the world. Vast sums are being used for 
research in all phases of our society, both in government 
and outside of government. 

The history of research is associated with agriculture. 
As far back as the 13th century, a Franciscan friar, named 
Roger Bacon (1214-92), advocated the demonstration of 
fact through experiments. He repeated the same experi
ments many times until there could be no reasonable 
doubt of effect following cause. 

In the 16th century another Bacon-Francis Bacon 
(1561-1626) , proposed a "House of Solomon" to be 
manned by a company of scholars that would acquire 
new knowledge by observation and experiment, knowl
edge that would lead to practical results and advance
ment. 

Experimentation took place in the American Col
onies as early as the 17th century. During the 1600's, ex
periments in growing mulberry leaves and silkworms 
were under way in Virginia and the Carolinas. In 1630, 
the English Parliament provided funds to Georgia for ex
periments in growing indigo. James Logan, secretary to 
William Penn, sought agricultural improvements in 
Pennsylvania through scientific observations on the bo
tanical nature of maize. These were so accurate, in the 
light of present day knowledge, that Logan is often cred
ited with being America's first scientific agriculturalist. 
In 1733, Jethro Tull reported experiments with cultiva
tion of soil between plants that brought increased yields. 

The two most significant happenings in history lead
ing to the upsurge of agricultural research in the United 
States were the Land Grant Act of 1862, establishing Col
leges of Agriculture, and the Hatch Act of 1887, author
izing the establishment of state agricultural experiment 
stations in those Colleges of Agriculture, which the Land 
Grant Act of 1862 had made possible. 

Missouri has the distinction of having been the 
home state of the congressman who introduced that his
toric act of 1887. He was Colonel William H. Hatch, 
who lived on a farm near Hannibal. This farm, which 
was given to the state of Missouri by the heirs of Con
gressman Hatch, was the scene of a seventy-fifth anni
versary program of recognition, in April, 1963. 

A seventy-fifth anniversary program was appropriate 
because 75 years previous, January 31, 1888, the Board 
of Curators authorized formation of the Missouri Agri
cultural Experiment Station. 

A development that is relatively new in Missouri, 
although of long duration in many states, is the estab
lishment of research centers outstate, away from Colum
bia. Such research centers located where local conditions 
such as climate, crop production, and rainfall are differ
ent from what they are at Columbia can render a distinct 



service to their areas. Competition in agriculture between 
the different areas of the United States and between 
states is very keen under the adequate supply situation 
that exists due to the surpluses in connection with most 
farm commodities. This confronts us as a state with the 
necessity of having refined information applicable for 
each different area in our state, if we are to do the best 
possible, most efficient job of producing. Texas, for ex
am pie, has 20 sub-stations and eight field laboratories 
outstate, the first of which was established in 1894. 

The Missouri Agricultural Experiment Station now 
has six such centers where active research is under way. 
They are : 

Delta Center, Portageville 
Southwest Center, Me. Vernon 
North Missouri Center, Spickard 
Weldon Springs Center, Weldon Springs 
University Forest, Popular Bluff 
Hatch Farm, Hannibal 

Farms operated by the University but not used for 
research because of inadequate resources arc : 

Timmons Farm , Wheeling 
Hugo W urdock Farm, Salem 

Many inputs of production that were once provided 
on farms, such as power, fertilizer, seed, and feed, arc 
now provided by agri-business and agri-industry. Many 
marketing functions formerly performed hy producers, 
such as processing milk and distributing it to consumers, 
are now, likewise, provided by agri-business and agri
industry. The advantages of reduced costs, in these fields, 
due to increased efficiencies, more attractive packaging, 
and other attributes, such as wrinkle proof cotton goods 
and longer shelf life for prepared foods , make agricultural 
products more appealing to consumers. Such appeals 
have a tendency to expand markets, thereby helping pro· 
ducers as well as consumers. Functions in the areas of 
farm supply and agricultural marketing are still consider
ed to be a part of agriculture. Research on problems 
within them are, therefore, a concern of the agricultural 
experiment station. 

The depth of science in agricultural research , the 
need for refined production information obtained "on 
the spot" for the various areas of the state, and the prob
lems of supplying agricultural producers as well as mar
keting their products impose demands on the Agricul
tural Experiment Station that are greater than ever. These 
demands are for more varied resources and more varied 
talents than we have ever faced. 

Elmer R. Kiehl , 
Director 

MISSOURI 

UNIVERSITY OF MISSOURI 
AGRICULTURAL EXPERIMENT STATION LANDS 

A. Columbia Area (Boone - Callaway - Howard Coun
ties - see reverse side) 

1. Spickard - North Missouri Center, (Thompson Farm), 
1600 acres . Gift 

2. Wheel ing - Timmons Farm, 320 ocres. Gift 

3. Honnibal - Hotch Form, 112 acres. Gift to the 
State of Missouri 

4. Elsberry - Cooperative Agricultural Engineering and 
Agricultural Research Service Project, 10 acres. 
Leased 

5. Weldon Springs - Weldon Springs Center - 7920 acres. 
U. S. Government* 

6. Salem - Hugo Wurdack Farm, 1200 acres. Gift 

7. Mount Vernon - Southwest Center, 590acres. 
State Appropriotion 

8. Poplar Bluff - University Forest, 8777.00 acres. 
Land Grant Act Gift 

9. Portageville - University of Missouri Delta Center, 
676 acres. Gift ond Stote Appropriations 

10. Sikeston - Sikeston Field, 100 acres. Leased 

11. Diehlstadt Field, 20 acres. Leased 

12. Clarkton Field, 63 acres. Leosed 

* Purchased from Surplus Property Administration at a 
discount of 100%. 

December, 1962 
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AGRICULTURAL CI-IEMISTRY 
M. E. MUHRER , Department Chairman 

BIOCHEMICAL MECHANISMS IN SWINE (56) 

M . E. M uhrer, C. N. Cornell, D. Oberleas 

Data from studies on a herd of swine known to car
ry a genetic factor for hemophilia show a highly signifi
cant difference between " bleeders" and normals in the 
blood plasma level of a factor. The studies indicate that 
this anti-hemophilic factor is deficient, perhaps similarly 
to man, in the hemophilic swine. 

The effect of phytic acid upon the availability of zinc 
and its relationship to parakeratosis (skin disease) in 
swine was studied in a series of precipitations of zinc 
and/ or calcium in varied combinations with phytate. Cal
cium: phytate molar ratios of 1:1 and 2:1 gave little pre
cipitate. Zinc: phytate ratio of 1: 1 gave increased preci
pitate to a pH 6.0 (65% of Zn pptd ). The amount of 
precipitate then decreased sharply as the pH was increas
ed to 9.0. The tri-ionic system involving phytate, cal
cium, and zinc gave precipitates greater than additive. At 
a pH of 6.0 the 1:1:1 ratios precipitated 75 percent and 
the 1 :2:1 ratios 95 percent of the zinc. Thus , these re
sults provide additional insight into the mechanism of 
phytate action in decreasing zinc availability in parakera
tosis. 

Publications: Oberleas, D., M. E. Muhrer, and B. L. O'Dell, 
1962; Efficts of Phytic Acid on Zinc Availability and Parakera
tosis in Swine;]. Animal Science, 21:57-61. Oberleas, D., B. L. 
O'Dell, and M. E. Muhrer, 1962 ; Interaction of Calcium and 
Phytate in Zinc Availability; ]. Animal Science, 21 :1008. 

Cooperatinf[ Departments: Veterinary Medicine, Physiology 
and Pharmacology (School of Medicine). 

BIOCHEMICAL, PHYSICAL, AND PHYSIOLOGICAL 
ASPECTS IN NATURAL AND ARTIFICIAL BREEDING 
(81 ) 

D . T. Mayer. M . J. Bartek, Donald Grogan .. Y. Matsumoto, 
Donald Henricks 

A comparative study of the nucleoproteins of im
mature and mature bovine spermatozoa was completed. 
The results of chromatographic profiles showed that the 
nucleic acids of both types of cells were identical. Meth
ods were devised for isolation of DNA (Deoxyribonucleic 
Acid) from bovine spermatoza in purified undergraded 
(native) form. The isolated DNA comprises 11.4 percent 
of the dry weight of bull spermatozoa. This DNA con
tains less than 1 percent residual protein. The nucleopro
tein isolated from immature cells was more resistant to 
trypsin, less soluble in 0.01 M sodium chloride, and more 
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easily deproteinized by the phenol method. 

Publications: Grogan, Donald and D. T. Mayer; Nucleo
p roteins of M ature and Immature Bovine Spermatozoa (manu
script complete). M. J. Bartek and D. T. Mayer; The Deoxyri
bonucleic Acid of Bovine Spermatozoa (manuscript complete). 

Cooperating Departments: Dairy Husbandry. 

REQUIREMENTS OF THE GROWING CHICK FOR 
MINERALS, AMINO ACIDS AND UNRECOGNIZED 
NUTRIENTS (137) 

B. L. O'Dell, C. Limbaugh. and W. Woods 

The purpose of the work was to provide an expla
nation for the high arginine requirement of chicks fed 
a diet based on casein and to determine the nature of 
non-specific growth stimulants. Casein has a high lysine 
content so that the lysine-arginine ratio is wide. The ad
dition of more lysine depressed the growth rate severely 
but the depression was largely overcome by supplemen
tary arginine, thus, suggesting a competitive arginine
lysine antagonism. The addition of potassium acetate, 
but not potassium chloride, to the casein diet improved 
growth markedly at all levels of arginine with and with
out excess lysine. The mechanism of this effect is not 
clear but it does not appear to be an affect on the acid
base balance. The plasma sodium and potassium levels 
were not changed. Muscle potassium increased only 
slightly. 

Addition of potassium acetate, glycine and arginine 
to a soy protein diet did not improve growth, but excess 
lysine depressed the growth rate markedly. This depres
sion was not reversed by arginine alone, but was largely 
overcome by a combination of arginine, glycine, and po
tassium acetate. These results point up the significance 
of proper arginine-to-Iysine ratio in chick diets and point 
to a possible need for excess cations in nitrogen metabo
lism. 

Publications: O'Dell , B. L., C. L. Limbaugh and]. E. Sav
age, 1962; Arginine Lysine Antagonism and Deficiencies of Casein 
for the Chick; Fed. Proe. 21 :8 (Abst.) . 

MINERAL CONTENT OF ALFALFA AND OTHER 
FEEDS GROWN IN MISSOURI (147) 

E. E. Pickett and Eugene Peiter 

A study was completed on the cobalt level in Mis
souri forages which showed that under farm conditions 
the low cobalt status of Missouri forages frequently is 



not corrected in the whole rations of ruminants. Mineral 
supplementation is thus recommended . Although only 
cobalt seems to be needed, the easiest form in which it 
may be provided is probably as a balanced mineral sup
plement. 

Publications: Eugene Peiter, 1962; Cobalt in Missouri Live
.rtock Feeds, M. S. thesis, University of Missouri. 

A STUDY ON THE SIZE, SHAPE, STRUCTURE, AND 
INTERACTIONS OF MILK PROTEINS (148) 

c. W. Gehrke, P. U". Schmidt, C. W. Fmark. J. H. Letcher, 
Y. H. Oh. and L. E. Taber 

The specific aims of this research for the past year 
have been to prepare casein fractions and components by 
reported and modified chemical frac tio nation methods 
and to obtain information on their complexes and inter
actions. The isolated fractions and components were then 
characterized by vertical starch gel electrophoresis (7 M 
urea), chemical analysis, and rechromatography. 

Methods used for obtaining pure undena tu red frac
tions included technique changes involving the use of 
asep ti c skimmilk ; removal of calcium by oxalate preci
pitation, followed by dialysis against distilled water; low 
levels of urea in eluent (0.1-1.0 M); and a gradual in
crease in ionic strength. The proteins were eluted with 
sodium chloride in the range of 0.1 -l.0 M. 01. M NaOH 
was required for elution of K-casein. 

CRITICAL NUTRIENTS IN GUINEA PIG NUTRITION 
( 149) 

B. L. O'Dell, D. P. Nabb, W. O. Regan, and K. D. Singh 

Raw cabbage supplementation protected guinea pigs 
against salmonel los is when they consumed a purified diet 
based on casein and the HMW salts. The protective fac
tor was stable to cooking and drying and was not extract
ed with hot water. It was not present in the ash. Argi
nine, the first limiting amino acid in the basal diet did 
not lower mortality. When a diet based on soy protein 
and a modified Fox-Briggs sal ts was fed, the mortality 
rate was 25 percent compared to 63 percent among ani
mals fed the casein basal diet. Comparison of the two 
proteins and the two salts mixtures revealed an inter
action between minerals and a factor associated with pro
tein. The Fox-Briggs salts allowed a lower mortality rate 
with both proteins but was more effective with soy pro
tein. 

Studies concerned with the identification of an un
recognized growth stimulant have also been pursued. 
Both raw cabbage and fresh alfalfa are good sources of 
the growth factor. Alfalfa subjected to autoclaving or 
drying retained acti vi ty and at least part of the activity 

could be extracted wi th hot dilute HC!. The press juice 
of autoclaved cabbage also stimulates the growth rate but 
aeration of he extract destroyed the acti vity. Although 
the properties of the cabbage factor resemble ascorbic 
acid, the vitamin itself will not support a maximum rate 
of gain. 

Publications: Morris, E. R. and B. L. O'Dell, Pathology of 
Magne.rium Deficiency in the Guinea Pig; Fed. Proc. 21 :310 
(1962) Absr. O'Dell , B. L. and W . O. Regan; Effict oj Lysine 
and Glycine upon the Arginine Requirement oj Guinea Pig.r; 
Proc. Soc. Exp. BioI. Med.; in press. 

EFFECT OF NUTRITION ON CONGENITAL MAL
FORMATIONS IN THE OFFSPRING AND ON AGING 
IN THE ADULT RAT (151) 

B. L. O'Dell. W. H. Amo.r, Genevieve Reynoldr, W. D. WOlldr. 
and K. Singh 

An aging tri al has been completed but ti ssues are 
still being analyzed. Corn oil was fed at five and 30 per
cent and hydrogenated coconut oil at 25 percent, each 
with and without a vitamin B1" supplement. Vitamin 
B 1 ~ deficiency decreased weights significantly but had no 
appreciable effect on longevity. The highest survival rate at 
88 weeks, 70 percent, occurred on the low f;lt, low B1" diet 

and the lowest rate, 27 percent, on the hydrogenated 
coconut oil diet supplemented with BI ~ ' Diet had little 
effect upon total fat in liver but the livers from animals 
on high fat diets contained more phospholipids. BI ~ had 
no significant effect on phospholipid levels in either plas
ma or liver. 

Studies related to congenital abnormalities have 
dealt with deficiencies of cooper, zinc, and vitamin B I~" 
with the additions of antibiotics and with the deficiencies 
of whole milk. Attempts to accentuate copper deficiency 
by feeding excess zinc and vice versa have not been suc
cessful. However, copper deficiency can be readily pro
duced in newborn rats by feeding the dams diets based 
on milk. First litters of undepleted females show typical 
symptoms, including edema, subcutaneous hemorrhage, 
and debility. 

RUMEN CULTURE (152) 

R. A. Bloomfield, M. E. Muhrer .. and C. W. Welsch 

In biochemical studies, the absorption of ammonia 
from the rumen has been shown to be dependent upon 
pH. This finding should prove helpful in solving the 
problem of toxicity encountered when feeding high levels 
of urea. Other studies have shown that the nitrate ion is 
concentrated by the gastric mucosa of the intestinal tract. 
Part of the gastric nitrate was red uced to nitrite which 
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is a very potent oxidizing product capable of oxidizing 
such important dietary constituents as vitamin A and 
vitamin C. 

Previously, it had been sh own in this laboratory 
that dietary nitrate adversely affected the normal iodine 
metabolism of the thyroid gland. Increased dietary iodide 
has now been shown to be an effective prophylactic in 
overcoming the nitrate-thyroid inhibition. Any foodstuff 
or water supply suspected of containing nitrate should, 
on the basis of these studies, be supplemented with ade
quate iodide and vitamin A. 

Publications: Bloomfield. R. A., J. R. Hersey, C. W. Welsch, 
G. B. Garner, M. E. Muhrer 1962; Gastric Concentration of 
Nitrate in Rats; J. Ani. Sci. 21 : 1019. 
Bloomfield, R. A., C. W. Welcsch, G. B. <..ramer, and M. E. 
Muhrer 1962; Thyrodial p 3 1 Metabolism in Nitrate Fed Sheep; 
J. An. Sci. 21 :988. Welsch, C. W., 1962, M. S. Thesis, Uni
versity of Missouri. Welsch, C. W., R. A. Bloomfield, G. B. 
Garner, M. E. Muhrer, 1962; Response of Rats to Low Tem
perature and Nitrate; J. An. Sci. 21 : 1032. Bloomfield, R. A.. 
C. W . Welsch, G. B. Garner, and M. E. Muhrer, 1962; Thy
roid Compensation Under the Influence of Dietary Nitrate; Proc. 
Soc. Exp. Bio!. and Med. 111:288. 

Cooperating Departments: Animal Husbandry, Dairy Hus
bandry, and Veterinary Medicine. 

CONSERVATION AND IMPROVEMENT OF NUTRI
TIVE VALUE OF FOODS (212) 

Laura M. Flynn, B. L. O'Dell, D. L. Ruggles, J. E. Savage, 
and A. A. Sinha 

This project has as one of its primary objectives the 
development of improved methods for vitamin assay. 
During the current year's investigations a chromato
graphic system was standardized for separating contami
nants from vitamin A in order to supply extracts suitable 
for use with a spectrophotometer or fluorimeter. Data 
on blood and liver samples from calves, steers, and rats 
which had been fed experimental rations in the Depart
ments of Dairy Husbandry, Animal Husbandry, and Ag
ricultural Chemistry indicate that vitamin A levels in 
natural feeds are often sub-optimal and blood levels now 
considered adequate may be too low, since supplements 
increased vitamin A blood levels and liver storage. 

Studies also have been made on procedures for ex
traction of folic acid. Bovine liver, navy beans, alfalfa 
leaf meal and egg yolk were tested. Microbiological data 
show wide ranges in folic acid values with changes in 
extraction procedures and test organism used in the as
say. It is anticipated that data from present assays and 
from later studies will reconcile the chick assay technique 
designed by B. 1. O'Dell and J. E. Savage of this station 
with microbiological analyses and thus permit develop
ment of more simple tests for folic acid. 
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Publicat.ions: Ydav, K. P., G. B. Garner, B. L. O'Dell , 1. 
M. Flynn, R. A. Bloomfield, and M. E. Muhrer, 1962; 
Iodine and Nitrate as Factors in Vitamin A Storage; J. An. Sci . 
21:101 7. Flynn, Laura M., 1962 ; A .O.A .C. Collaborative Study 
of Assay bound Folic Acid; Jour. of Assoc. of Off. Agr. Chern. 
(in press). 

Cooperating Departments: Poultry Husbandry. 

ENDOCRINE AND BIOCHEMICAL FACTORS IN 
REPRODUCTION OF FARM ANIMALS 

D . T. Mayer, Y. Matsumoto. D. E. Grogan, and C. Stufflebeam 

Prior studies on this project have shown that epidi
dymal and ejaculated spermatozoa differ in their resist
ance to cold shock in metabolic activities and chemical 
and biochemical constituents. Also, a lipoprotein-carbohy

drate complex had been isolated from bull spermatozoa 
characterized and shown to protect other sperm cells 
when added to a storage medium. A three-year compara
tive study of this complex in epididymal and ejaculated 
bull spermatozoa was completed this year. 

The results showed: (1) That the amount of the 
complex extractable from epididymal spermatozoa 
(46.7%) was approximately twice that extractable from 
ejaculated cells (25.4%). This difference in the complex 
ma y be implicated in the difference between the two 
types of sperm cells. (2) Total lipid concentration in 
these cells was dependent upon the quantity of complex 
present (9.7%, ejaculated; 21.2%, epididymal). (3) The 
complex of epididymal cells contained more lipid and 
differed in other characteristics from that of ejaculated 
cells. 

Publications: Fahim, M. S., D. T. Mayer, and J. F. Las
ley; Effict of Female Sex Hormones, Thyroxine, and Vitamin 
B12 on Embryonic Mortality in Rats; Missouri Agri_ Expt. 

Sta. Res_ Bulletin 783 (1962). Matsumoto, Y., 1962; The 
Lipoprotein Carbohydrate Complex and Lipids of Ejaculated 
and Epididymal Spermatozoa; Ph.D. Thesis, University of 
Missouri. 

Cooperating Departments: Animal Husbandry. 

PHYSIOLOGICALLY ACTIVE CONSTITUENTS OF 
FORAGES (247) 

G. B. Garner. A. L. Donoho, E. O. Kearley, D. L. Pugh. K. P. 
Yadav, M. E. Muhrer, R. A . Bloomfield, and L. M. Flynn 

A study of physiological pathways of the nitrate ion 
in the ruminant has shown that nitrate ion is excreted 
in the urine of heifers to the extent of 7 percent. The 
extracellular spaces contained 52.3 percent, thus leaving 
40.7 percent of the ion unaccountable. Nitrate ion caus
ed an increase of urinary chloride and an increase in chlo
ride renal clearance. Gastric nitrate-blood nitrate ratios in 
lambs indicate active nitrate ion transport across the gas
tric wall. 



Publications: Pugh, D . L., G . B. Garner, R. A. Bloom
field and M. E. Muhrer, 1962 ; Carotene- Vitamin A De
struction by Nitrate In Vitro; J. An. Sci. 21: 1009. Yadav, 
K. P., G . B. Garner, B. L. O'Dell, L. M. Flynn, R. A. 
Bloomfield, and M. E. Muhrer, 1962; Iodine and Nitrate 
as Factors in Vitamin A Storage; J. An. Sci. 21:1017. 
Kearley , E. 0., G . B. Garner, R. A. Bloomfield , and M. 
E. Muhrer, 1962; Physiological Pathways o[ Nitrate in Ru
minants;]. An. Sci. 21:1002. 

BIOCHEMICAL AND OTHER INDICES OF THE 
GROWTH POTENTIALITIES OF YOUNG FARM 
ANIMALS (439) 

n. T. Mayer. J. F. Lisle-y. tlnd C. E. Stufflebeam 

Reports in the literature have shown significant cor
relations between the results of Folin- Wu ' blood sugar 
ana lyses and feed lot gains. The Folin- Wu determines 
both g lucose and non-glucose reducing substances. In 
this prest:nt study, nqn-glucose reducing substances wt:rt: 
determined by difference between Folin- Wu valut:s and 
true glucose val ues, using a g lucose-oxidase l11t:thod. 
Blood sampks used in this study came from 60 Here
ford bulls which were sampled at the beginning of the 
feeding period (weaning age). Corre lation coefficients 
were dett:rmined between adjusted feed lot gain and Fo
lin-Wu values, true glucose va lues, and values for non
glucose compounds. Only the correlation coefficient f()r 
gain and non-glucose compounds was statistically signi
ficant at the five percent leve l. 

Cooperating Departments: Animal Husbandry. 

SIZE, SHAPE, AND STRUCTURE OF SOFT WHEAT 
PROTEINS, STUDIES ON LIPID-PROTEIN AND 
PROTEIN-PROTEIN INTERACTIONS 
(459 and NCM-28) 

c. W. Gehrke. C. W. Freeark, D. L. Staffing, Y. H. Oh. and 
W. G. Godbey 

During the past year research has been directed 
toward the determination of the different lipid classes of 
good and poor quality soft wheat flour and the compo
nent fat ty acids present. Also, efforts have been expand
ed to determine the effect of bleaching on the lipid clas
ses. The use of stepwise elution and thin layer chroma
tography indicates in excess of 10 lipids and / or lipid 
classes present in the dry n-butanol extract of flour. Gas 
liquid chromatography of butanol extract showed no free 
acids in the range of C I _ r, and only acetic acid present in 
the esterified form. 

Improved methods have been devel oped for the 
chemical fractionation of the protein classes (albumins, 
globulins, gliadins, and glutenins) . The pure fractions 
have been characterized by vertical starch gel-urea elec
trophoresis in 0.0167 M aluminum lactate buffer, pH 3.1. 

There appears to be little difference in the electrophoretic 
patterns of bleached and unbleached flours . 

HERBICIDE RESIDUE METHODS (473) 

c. W. Gehrke and B. F. Price 

With the wide use of herbicides in agriculture, it 
has become necessary to have reliable methods for her
bicide residue analysis. This research was started to de
velop a simple and rapid gas chromatographic procedure 
for determining the symmetrical triazine herbicides in ag
ricultural products. The following symmetrical triazines 
were obtained for this investigation : simazine, hydroxysi
mazine. atrazine, hydroxyatrazine, propazine, hydroxypro
pazine, and prometryne. A hydrogen flame ionization de
teccor and amplifier has been ins talled in a basic gas 
chromatograph for detection of microgram quantities of 
these products. The modified instrument has been sub
jected to various sets of operating conditions to deter
mine its performance characteristics prior to use in de
veloping research methodology. 

FORAGE TESTING (476) 

G. 13. Garner tlnd A. L. Donoho 

The state-wide forage testing program was continu
ed during the year 1962-63 on essentially the same basis 
as during preceding years. Samples received from indivi
dual farmers were analyzed chemicall y for moisture, pro
tein, and fiber and, in addition , were screened for toxic 
levels of nitrate. The analytical data and calculated val
ues for digestible protein and TDN "as fed" were sent 
to county extension directors for application to specific 
rat ions and conditions. During the period from Febru
ary 1, 1962, to December 31, 1962, a cotal of 677 sam
ples were analyzed under this program. This distribution 
of samples received was as follows: corn si lage 13 per
cent; sorgo silage 3 percent; other silage 4 percent; grain 
and concentrates 12 percent; legume-grass mixed hay 5 
percent; alfalfa hay 10 percent; research and extension 
project samples 27 percent; samples for nitrate analyses 
only 21 percent. The wide variability of forage quality 
within samples of a given type illustrates the practical 
value of a scientific forage evaluation program. 

Cooperating Departments: Dairy Husbandry. 

STARCH MODIFICATION (488 and NC-60) 

G. B. Garner and D. L. Pugh 

The basic objective of this project is co study the in
corporation of nitrogen into starch, modified starch, and 
starc h-derived compounds as well as to determine the 
fermentation reaction of these prepared compounds. 
Work is in progress on the reaction of ammonia and of 
urea with corn starch and with dialdehyde starch (peri-
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odate-oxidized starch) . Present work centers on the re
actions of aqueous ammonia and urea solutions with the 
two types of starch, with the purpose of finding optimal 
reaction conditions. Products are being screened by de
termination of total nitrogen, ammonia, nitrogen, and 
amid nitrogen incorporation. 

THE DETERMINATION OF BIOLOGICAL 
SUBSTANCES BY GAS CHROMATOGRAPHY (500) 

c. W. Gehrke, W. M . LAmkin .. B. F. Price, and J. S. Thornton 

Methods were developed for the quantitative deter
mination of dicarboxylic and hydroxy acids by gas chro
matography. A quantitative esterification procedure was 
devised and accuracy and precision studies made on ox
alic, malonic, succinic, adipic, sebacic, lactic, and fumaric 
acids. Studies were conducted on the direct determination 
of steam volatile fatty acids in aqueous solutions in an 

effort to develop methods for use in analysis of biologi
cal substances such as rumen fluids, silage, and other 
raw products. Only preliminary studies have been com
pleted in this area of investigation. 

Research was continued on the development of gas 
chromatographic methods for amino acids. The N-acetyl 
butyl esters were selected as the derivatives most suit
able for gas chromatography, and an extensive investi
gation was conducted into esterification and acylation 
procedures with the objective of finding a single method 
for preparing the desired derivative for each of the 20 
common amino acids. 
Publications: Gehrke, C. W., and D. F. Goerlitz, 1963; 
Quantitative Preparation of Methyl Esters of Fatty Acids for 
Gas Chromatography; Anal. Chern. 35:76-80. Price, B. F., 
and Gehrke, C. W., 1963; Quantitative Determination oj 
Dicarboxylic and Hydroxy Acids by Gas Chromatography 
(manuscript complete). 

AGRICULTURAL ECONOMICS 
J. W. McKINSEY, CHAIRMAN 

FARM ENTERPRISE COSTS AND RETURNS (110) 

F. E. Justus, B. B. Khare, J. W. McKinsey 

Data analysis was completed during this period on a 
three year study of the costs and returns of cotton pro
duction in Southeast Missouri. The findings of this study 
included hours of labor use per acre by size of cotton en
terprise and level of technology (particularly harvesting 
technology). Cost and returns relationships were analyzed 
for size of enterprise, level of technology, lint yield per 
acre, price received for cotton lint, and level of fertiliza
tion. 

An additional study was started during the year to 

determine the costs and returns of feeder pig production 
in South Central Missouri. Approximately 80 feeder pig 
producers in seven counties in this area began keeping 
detailed enterprise records August 1, 1962. This study 
will run for two years and is to determine the cost and 
returns relationship in regard to size of feeder pig enter
prise, method of production, and other important factors. 

Publications: Justus, F. E., Jr.; Costs and Returns of Pro
ducing Cotton in Missouri; Mo. Exp. Sta. Res. Bul. 790. 
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MEASURING THE IMPACT OF POULTRY AND 
POULTRY PRODUCTS, PRICE AND INCOME POLICY 
UPON PRODUCERS, MARKET AGENCIES AND 
CONSUMERS (339) 

Jerry G. wrest 

During this period, work has continued on sum
marization of the results of an analysis of poultry pur
chase programs. Additional attention has been given to 
recent purchase programs, the relationship of purchase 
programs to other types of government programs, and 
the impact of changes in the direct distribution program 
on outlets for purchased products. 

The analysis indicates the limitations of purchase 
programs as a means of increasing the prices for poultry 
products. The study also points out the need for other 
types of programs if prices and incomes are to be increas
ed or stabilized relative to free market conditions. 

IMPROVING THE ACCEPTABilITY OF MEAT 
(350 and ES-589) 

H. D. Naumann, Ruth Baldwin, V. J. Rhodes, W. C. Stringer .. 
M. E. Bailey, B. Christy, B. Korschgen, C. Rodgers, J. Hendrix, 
and D. Kuhlman 



This is a report of the cooperative work of the De
partments of Agricultural Economics, Animal Husbandry, 
and the School of Home Economics. Taste panel tests 
and objective measurements of tenderness were completed 
on round steak prepared by a method involving pre-

browning plus oven procedure or by the "roasteak" 
method. Data from these tests are now undergoing analy
sis. Loins from eight sire-groups of 18 hogs each raised 
under similar but not identical conditions were evaluated 
by a consu mer panel of 168 families and a laboratory 
panel. Significant acceptability differences were found be
tween the groups by both panels. A majority of the 
chops were rated less than completely acceptable, which 
may be an important obstacle to demand expansion. 

An additional comprehensive study of variations in 
consumer acceptance of beef is underway to relate con
sumer acceptance to carcass characteristics and, especially, 
retail yield to live weight and to breeding and feeding 
conditions. Short loins from 220 animals have been eval
uated by a consumer panel of 234 families. One group 
of 90 animals included 10 animals each from nine sires. 
Complete breeding and feeding records are available on 
the third lot of 26 animals. Data analysis is underway. A 
fourth study involves investigation into the acceptance 
involving both appearance and eating of prepackaged 
fresh meat as influenced by microbial contamination. A 
critical level of contamination (lO(I /gm for steak and 107 

/ gm for ground beef) is unacceptable and is afTected by 
display temperature and time, equipment counts, and 
meat pH. The appearance of fresh pork is greatly en
hanced by higher final pH, even though organisms grow 
more rapidly. The level of microbial contamination is 
critical in curing of meat by traditional methods. 

Publications: Rodgers, c., M. Mangel, and R. Baldwin; 
Compariron of Dry-Heat Cooking Methods for Round Steak. 
(manuscript complete). Hendrix, J., Consumer Acceptance 
of Pork Chops as Related to Sire (manuscript complete). 
Rhodes, J., 1962; The Interpretation and Implications of 
Consumer Research; Proc. 15th An. Reciprocal Meat Con
ference. 

Cooperating Departments: Animal Husbandry and 
Home Economics. 

THE RELATION OF EGG QUALITY CRITERIA TO 
CONSUMER ACCEPTABILITY OF EGGS 
(382 and ES-660) 

L. A . Voss . Q. D. Banks, and R. D. Smallwood 

An analysis was completed of the shell egg prefer
ence of St. Louis consumers in an experiment where a 
carton of eggs was delivered to 210 homes for six weeks. 
The variables used were two yolk colors and two albu-

men qualities. Rating scores and comments were used 
for the analysis. Results included the finding that the 
preference for grade A albumen quality over grade B was 

statistically significant. Although grade A eggs were pre
ferred over grade B eggs, more than 50 percent of the 
respondents were completely satisfied with the latter. 

The preference for the medium orange yolks over 
the light lemon yolks was statistically significant. Ap
proximately 45 percent of the respondents preferred the 
medium orange yolks. Yolk color and albumen quality 
had approximately the same influence on the evaluation 
of eggs. Uniformity of grade and color within cartons 
was not important. Blood spots and taste markedly in
fluenced the evaluation of eggs. 

Publications: Banks, Quentin D., 1962; Consumer Pre! 
erences and Their Application to Egg Grading Standardr and 
Marketinf( Procedure.\'; Mo. Exp. Sta. Res. Bul. 813 . 

Cooperating Departments: Poultry Husbandry. 

IMPROVING THE OBJECTIVE IDENTIFICATION OF 
MARKET VALUES OF SWINE (383 and ES-658) 

v. J. Rhodes, H. D. Naumann S. E. ZobriJ'ky, I-I. Leach. W. G. 
M(}ody. M. Bradsher, (md C. Bra.rchlcr 

These studies are desig ned to acquire and evaluate 
data concerning the factors relaring to the market value 
of swine in order to ultimately develop more efficient 
marketing methods which will provide for greater con
su mer satisfaction. Basic data of cut yields and carcass 
weights are being analyzed with projection of live-weight 
values being made under varying assumptions as to retail 
yield, retail cut prices .. dressing percent, and live weight. 

High frequency sound investigations indicate that 
this technique can accurately predict the thickness of each 
of the three major fat layers comprising the backfat of 
hogs. The thickness and weight of each of these fat lay
ers was found to be postivcly associated with total fat 
trim and negatively associated with the meatiness. The 
thickness of the middle layer of fat, when measured 2 
inches over the middle line of the hog at 90 °, was the 
best indicator of carcass lean-fat ratio. Repeatability 
studies using high frequency sound indicate that the 
repeatability of the same technician was 0.92 and be
tween technicians the repeatability was 0.85. There is a 
definite gradient in tenderness in pork chops from the 
medial ( most tender) to the lateral (least tender) side. 
Management was found to influence tenderness to a 
greater degree than either sex or age. 

Cooperatinf( Departments: Animal Husbandry. 



ECONOMIC AND TECHNOLOGICAL PROBLEMS IN 
MARKETING PORK AND BEEF (386 and ES-659) 

D. Naumann, M. E. Bailey . W. C. Stringer, C. Rodger, C. H. 
Braschler R. E. Baldwin, B. Christy .. B. Korschgen. H. Leach, 
and M. Mangel 

The appropriateness of roasteak procedure and a 
modified procedure (freezing after preroasting and prior 
to broiling) was evaluated for bottom rounds of beef 
Taste panel scores showed a preference for the conven
tional roasteak procedure, although the difference was 
significant only for juiciness. Statistical analysis of data 
for shear test is underway. 

Further analysis of data collected in earlier surveys 
and case studies of restaurants has been completed. The 
type of restaurant and meat item emphasized appeared to 
be important in determining the utilization of different 
meat items. The utilization of beef was quite variable 
among restaurants included in the survey. The range in 
percentage of beef used was from 10 percent to over 90 
percent of total meat sales. Sales of fowl ranged from 
less than 10 to 50 percent of total meat sales among res
taurants. Sales of pork, lamb, and fish were relatively 
stable among restaurants. Analysis of the data indicated 
important substitution between beef and fowl on the 
menus of restaurants included in the sample. 

Publications: Korchgen, B., R. Baldwin, M. Mangel, J. 
Chrisholm, C. Pudelkewicz, H . Gordon, D. Naumann. 
and C. Braschler, An Evaluation of a New Cooking Method 
for Shoulder Clod and Chuck Rolf Roasts of Beef; Mo. Exp. 
Sta. Res. Bu!. 825. C. H . Brachler, W. D. Alexander and 
John Welch, Meat Utilization and Purchasing Practices in 
the Missouri Restaurant Industry (manuscript complete). 

Cooperatinf< Departments: Animal Husbandry and 
Home Economics. 

EFFECTS OF CLIMATE UPON RESOURCE USE AND 
ENTERPRISE COMBINATIONS ON MISSOURI 
FARMS (389) 

J. P. Doll and D. N. Silva 

Investigations have centered around the development 
of adequate indexes to measure the impact of weather 
upon corn production. Several micro-indexes were devel
oped and tested. However, these proved to be inferior to 
those reported in previous years, namely,weekly drouth 
days based on moisture balance computations and week
ly rainfall. An evaluation of macro-indexes for corn pro
duction has been initiated. Three weather indexes, an 
index developed by Stallings, a more recent one devel
oped by Shaw, and a new index based upon findings of 
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this project, were selected for testing in an eight-county 
area in central Missouri. The indexes are now being con
structed and will be tested when completely formulated. 
If a satisfactory index can be developed, it can be used 
to measure the effects of weather on agricultural produc
tion and assess the risk involved in production for vari
ous areas of the state under different conditions. 

Publications: Doll, J. P. , and J. D. McQuigg; 1962; Doing 
Something About the Weather; Business and Government Re
view, (May-June) ; University of Missouri. 

FAMILY FARM ADJUSTMENTS TO MEET THE IM
PACT OF ECONOMIC, TECHNOLOGICAL AND 
SOCIOLOGICAL CHANGES (390) 

A. R. Hagan, Robert Beasley, J. P. Doll.. N. Hesemann, W. 
Hutcherson, R. Laughlin, W. N. Ross, G. B. Thompson, J. Am
brosius 

Preliminary results were compiled from a study on 
the labor and cost of different beef cattle management 
systems involving a year's records completed by 35 co
operators on 55 lots of cattle (3,064 head). The results 
indicate that the labor requirements for beef cow herds 
and cattle feeding systems are only approximately one
third of the standards currently used and the requirements 
for full feeding in dry lot are only one-sixth of current 
standards. 

Study of alternative beef cattle management systems 
for large farms indicated that extensive (grass-roughage) 
systems and beef cattle do not pay satisfactory returns on 
farms averaging 1040 (700 acres good cropland) when 
the land was valued at $150 per acre. Optimum exten
sive plan through programming gave labor and manage
ment returns of $4,838; optimum plan, involving inter
mediate intensity of land use, gave a return of $860.00 
whereas the optimum plan involving intensive land use 
gave $12,000 returns. 

A study on part-time farming situations revealed 
unique problems in farm organization, operating pro
cedures, and family living. The study indicated that 27 
percent of the 183 classifiable farms in Blackwater and 
Lamine Townships of Cooper County in 1959 were part
time operations and were characterized by low net farm 
income (-$18.00 per farm) but relatively high total net 
family income ($4,400 per farm). 

Publications: W. N. Ross; Part-time Farming and the Family 
Farm; Mo. Agri. Exp. Sta. Bul. 807 (in press). R. Laughlin, 
An Economic Analysis of Alternative Beef Cattle Systems for a 
Large Farm in Central Missouri; (manuscript complete) . 

Cooperating Departments: Agricultural Engineering, Soils, 
Animal Husbandry, Agricultural Chemistry. Also the U. S. 
Geological Survey; Missouri State Geologist; and U. S. De
partment of Agr. Farm Economics Division. 



THE GENERATION OF FARM ATTITUDES TOWARD 
GOVERNMENT FARM PRICE PROGRAMS AND THE 
IMPACT OF FARM PROGRAMS ON ADJUSTMENTS 
NEEDED IN MARKETING FIRMS (391) 

J. G. U"eJt. J. Squibb, and R. Slaughter 

Data analysis was completed on a 'survey of farmers 
in Greene and Saline Counties. This study was an analy
sis of the relationship between characteristics and atti
tudes of farmers and their partic ipation in land retire
ment programs. No statistically significant relationships 
were found between rates of compliance with land retire
ment programs and the farmers' attitudes toward such 
programs. Compliance wi th the conservation reserve pro
gram and the 1961 feed grains program was rela ted to 
physical characteristics of the area, type of farming, size 
of farm, and characteristics of the farmers involved. This 
information shou ld prove useful in estimating the im
pact of di frerent types of proposed land retirement pro
g rams on a given area. 

Cooperating Departments: Rural Sociology 

ANALYSIS OF FACTORS CONTRIBUTING TO 
SUCCESSFUL MANAGEMENT OF LOCAL 
AGRICULTURAL FIRMS (393) 

D. N. Harrin[!, ton, M . Gupta, ami J. N. Smith 

The objectives of this study have been to determine 
the structural relationship of the board of directors to the 
over-all management function and analyze the standards 
used in selection, orientation, and promotion of employ
ees in local cooperatives. D ata resulting from interviews 
with managers and directors of each of 26 local associations 
indicate that many of the directors were not assum ing 
the responsibilities of establishing general management 
policies of the cooperative and checking to see that these 
policies were carried out effectively. There was some in
dication that members tended to allow the directors to 
take over some of the management functions that should 
be performed by members. In some cases managers were 
performing management functions of the directors and 
vice versa. In a majority of the cooperatives it was the 
manager who first recognized the need for expansion. In 
most instances the managers anticipated some resistance 
on the part of the directors to the expression of a need 
for expansion_ Thus, generally, the manager did all the 
research that was done to sell the board of directors. 
These and other findings reported last year point to 

some critical weaknesses in the abilities of local cooper
atives to compete effectively in a changing environment. 

Publications: Grace, J, and David Harrington; What 
Influences Country Elevator Receipts; (manuscript complete). 

YIELD OF RET AIL BEEF CUTS AS RELATED TO 
BEEF CATTLE AND CARCASS CHARACTERISTICS 
(408 and ES-681 ) 

v. J. RhodeJ, cJnd H. D. Naltr!tcmn, C. Cramer, J/V, C. Stringer, 
and J. J/V, McKin.rcy 

Trimmed retail yields of 220 beef carcasses were esti
mated on both the live animals and carcasses. Preliminary 
analyses ind icate that inter-animal variation in retail yield 
ranged from 62.2 to 79.5 percent and a spread was found 
in retail carcass value of $16 per cwt. from U. S. Good 
and U. S. Choice cattle. Cattle with minimum fa t trim 

and minimum proportions of low value cutS (brisket, 
plate, and flank) were of highest yield and value. T rim
med retail yield and retail value have a correlation co
efficien t greater than 0.90. 

A test involving 90 steers of the same breed in the 
same feed lot from nine different sires showed sire aver
age differences ranging from 67.06 to 70.92 percent in re
tail yield with a between-sire difference of over $3.50 per 
cwt. retail carcass value. These studies indicate that 
measurements and estimates of outside fat, proportion 
of fat to lean in selected carcass parts, and t he propor
ti on of low value curs are related to yield and value dif: 
ferences. Esti mates at marketing of average retail yield 
of cattl e appeared to be as readily made and as accurate
ly as estimates of dressing percentage. The stlldies also in
dicate that existing variations in cutting and merchandis
ing techniques between retailers do not permi t a direct 
comparison of carcass retail yields and values between re
tailers. 

Publications: Naumann, H. D. Value Diffirencl!.r in Beef; 
A mer. Meat Inst. Conference. 
Cooperating D epartments: Animal Husbandry. 

ANALYSIS OF RAIL AND TRUCK TRANSPORTATION 
COST FOR INTER-REGIONAL SHIPMENTS OF 
LIVESTOCK AND MEAT (421 and NCM-2S) 

D. Brewer 

Work undertaken in 1962 has been primarily con
cerned with developing and testing various regression 
models of livestock transportation costs and movement 
patterns between various defined regi ons and selected 
poi nts of origin and destination. Information and data 
collected from survey schedules during 1961 from truck 
transportation firms in 14 states, six outside of the North 
Central Region, have been processed through the com
puter center. A 26 regional breakdown of the data was 
made and computational outputs for several of the alter
native regression models have been performed. Prelimi
nary findings from this study have been utilized to de
velop a tentative outline for a livestock transportation 
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and movement pattern publication. Secondary data analy
sis is now under way and North Central Regional analy
sis of the cooperative data should be completed during 
the ensuing year. 

Cooperating Departments: States in the North Central 
Region and the Missouri State Department of Agricul
ture. 

MARKET ORGANIZATION AND STRUCTURE OF 
THE MISSOURI DAIRY INDUSTRY 
(422 and NCM-26) 

S. F. Whitted, J. W. McKinsey. J. Martin 

Data have been collected from Missouri State De
partment of Agriculture licensing records to show the 
changes in number of plants processing the various dairy 
products. Ninety-five bottling plants are currently in 
business and 150 have terminated since 1947. Eighty ice 
cream plants are currently in operation with 25 having 
terminated since 1955. Twenty-three cheese plants are 
now in operation and since 1956, 19 have terminated. 

Work has begun on schedules and methodology for 
determining reasons for exit of plants, condition at time 
of exit, and disposition of assets at the time of termina
tion of operation. It is anticipated that this information 
will help plant owners and managers to plan for continu
ed operation. in 'the most profitable manner or to termi
nat~ operation when losses will be least and dispose of 
assets in the most appropriate manner. 

Publications: Whitted, S. F. ; 1962; How Surplus Grade 
A Milk is Marketed in the Midwest; Mo. Agri. Exp. Sta. 
Res. Bul. 811. 

Cooperating Departments: States of the North Central 
Region. 

SECONDARY ECONOMIES IN CONCENTRATION 
OF PRODUCTION AND MARKETING OF DAIRY, 
FRUIT, AND POULTRY PRODUCTS (424) . 

J. G. West and C. L. Kirtley 

This project centered on development of methodol
ogy and the initiation of a study on the effects concentra
tion of production has on the marketing of inputs used 
in grade A dairy production. Work also was begun on 
an input-output analysis on a county basis to compare 
census data with estimated results. This appears to offer 
a promising approach to estimation of demand with hy
pothetical shifts of production patterns. 
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PRESENT AND POTENTIAL CONTRIBUTIONS OF 
RECREATIONAL RESOURCES TO THE INCOMES OF 
PEOPLE WHO LIVE IN THE MISSOURI OZARK 
REGION (425) 

R. Bird, F. Miller, and C. G. McNabb 

Data were processed from the interview of 797 re
tail establishments in the Ozarks and 50 owners of sum
mer homes in Taney County. The results of this study 
have been used in the preparation of six manuscripts 
which show the relative importance of the tourist trade, 
the relative proportion of the tourist dollar that goes to 
rural people, the characteristics of the employer and em
ployee that reaped benefits from the tourist trade, where 
the tourists came from and some of their characteristics, ' 
the contribution of the summer residents to the economy 
of a county in the Ozarks, and the potential that the 
tourist industry has to increase incomes of people in the 
Ozark area. In an additional study, interviews have been 
completed with 75 farmers in 17 counties who have vari
ous types of tourist facilities on their farms. 

Publications: Bird, Ronald, and Frank Miller; 1962; 
Where Ozark Tourists Come From and Their Impact on u
cal Economy; Mo. Agr. Expt. Sta. Res. Bul. 798. Bird, 
Ronald , and Frank Miller; 1962; Contribution of Tourist 
Trade to Incomes of People in Missouri Ozarks; Mo. Agr. 
Expt. Sta. Res. Bul. 799. Bird, Ronald, and R. D. Fin
ley; 1962 ; Contributions of Part-time Residents to the ucal 
Economy of a County in the Missouri Ozarks, 1960; Mo. 
Agr. Expt. Sta. Res. Bul. 814. Bird, Ronald, and C. G. 
McNabb; 1962; Economic Importance of Tourist to the Mis
souri Ozarks; U. of Mo. Ext. Div. Cir. 774. Bird, Ronald, 
and C. G. McNabb; 1962; The Motel Business in the Mis
souri Ozarks; U. of Mo. Ext. Div. Cir. 779. 

USE OF WATER FOR SUPPLEMENTARY IRRIGATION 
IN MISSOURI (426) 

F. Miller and M. S. Stauber, Jr. 

A model for determining the occurrence of drouth 
conditions and the number of irrigation applications 
needed to prevent drouth conditions was developed dur
ing this investigation. This model in conjunction with 
the 106 crop-season weather records was used to esti
mate the expected frequency of occurrence and intensity 
of drouth and the need for supplemental irrigation in 
Southeastern Missouri. The analysis indicates that drouth 
periods are quite prevalent and that in most years sup
plemental water could be used to prevent non-optimal 
moisture conditions. The analysis also indicates that dur
ing the month of July, 20 or more drouth-days can be 



expected 50 percent of the years; 28 or more can be ex
pected and four or more irrigation applications would be 
needed to prevent them during 10 percent of the years. 

Publications: Jones, T. L., and Frank Miller ; Irrigation 
Practices and Costs in Southeastern Missouri; 1960. Mo. Agr. 
Expt. Sta. Res. Bul. 795. 

Cooperating Departments: Soils. 

lEGAL AND ANANCIAl nOBlEMS IN 
AGRICUlTURAL ADJUSTMENT (427) 

F. Mann, J. Crews, and F. Miller 

A mail survey of the frequency of adoption by coun
ties of, and their satisfaction with, the optional stock re
straint act and the optional dog license tax law has been 
completed. Few counties have adopted the dog law, 
while most have adopted the restraint law. Other re
search work in progress incl udes investigations on tort 
liability of farmers in carrying on recreational uses of 
farm land and insurance against such liabilities. These 
studies have been in cooperation with the U.S.D.A. Li
brary. 

TRENDS IN THE AGRICULTURAL AND ECONOMIC 
DEVELOPMENT OF MISSOURI (428) 

J. P. Dati, E. H. Hudson .. R. E. Laughlin, and K. E. MitJer 

Two studies were conducted during the year. One 
was concerned with a description of changes occurring 
in Missouri's agriculture; the other involved determina
tion of farm income changes in Missouri counties. The 
determination of county farm income was both a metho
dological and practical study. From a methodological 
viewpoint, methods of determining county farm income 
from secondary data were examined and compared. The 
method selected, based upon constructing income and 
cost data from published sources, was used to determine 
the county farm income for all counties in Missouri for 
a two-year period. Data analysis on this study is nearing 
completion. 

Publications: Saig, E. N ., and]. P. Doll, 1962; Agri
cultural Trends in Missouri Counties, 1939-1959; Mo. Agr. 
Expt. Sta. Res. Bul. 787. Hudson, E. H.; 1962; The De
velopment and Evaluation of a Method of Estimating Mis
souri County Farm Income from Secondary Data; PhD The
sis, University of Missouri. 

COSTS AND RETURNS OF HANDLING AND 
PROCESSING MISSOURI MilK BY ALTERNATIVE 
SYSTEMS (429) 

S. F. Whitted, F. A. Lasley, H. E. Martz, and J. C. Grady 

Results of studies conducted in Southwest Missouri 

indicate that milk assembly inefficiencies have hampered 
the competitive position of the dairy industry in this 
area. The cost of collecting, receiving, and transferring 
milk absorbs from eight to 35 percent of the marketing 
margin before any processing is accomplished. Analytical 
models were constructed which can be applied to specific 
situations to permit analysis, evaluation, and adjustment 
for changing conditions in variables such as production 
density, competition, collection costs, number of patrons, 
volume per patron, receiving costs, transfer costs, and 
capacity of equipment. These models will enable plant 
men and haulers to effect improvement of efficiency in 
assembling milk, with a minimum of disruption. Proper 
adjustments and resulting economies would benefit pro
ducers, haulers, plants, and consumers. The improvement 
in resource allocation could be expected to bring a sav
ing of $2,000,000 to $2,500,000 per year in the assembly 
process in Southwest Missouri. 

Publications: Lasley, F. A.; 1962; Economic Analysis of 
Alternative Systems of Assembling Milk Supplies; PhD The
sis, University of Missouri. Lasley, F. A., 1962; How to 
Make Your Can Milk Route More Profitable; Mo. Ext. 
Cir. 777. 

RESOURCE USE (431) 

F. Miller, D. L. WitJiams, R. Bird. and J. Shoemaker 

The Missouri Station cooperated in a regional study 
dealing with the use of farm resources as conditioned by 
tenure arrangement. This study gives some evidence that 
the operators of farms who had livestock-share leases 
made the most efficient use of resources. However, the 

differences in results obtained by these men and owners 
and crop-share tenants decreased when the farms were 
sorted into groups of uniform size as measured by total 
annual inputs. It appears logical to conclude that there 
are few differences in efficiency of resource use that can 
be attributed solely to tenure forms. Additional analyses 
dealt with scale of farming operations under alternative 
tenure arrangements. These findings led to the conclu
sion that livestock-share tenants operated the largest busi
nesses and made the highest net farm incomes. Again 
the advantage lay in the opportunity to make more near
ly complete use of labor and equipment on a larger acre
age of land. The findings did not justify the conclusion 
that high output per unit of input was due entirely to 
size of business. 

Cooperating Departments: States of the North Central 
Region. 
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REGULATORY DEVICES IN THE DEVELOPMENT 
AND USE OF RESOURCES (440) 

F. L. Mann, F. Miller, and J. W. McKinsey 

The various measures that have been used to reduce 
the output of agricultural produces have resulted in capi
talization of benefit payments into the value of the fac
tor to which the annual income has applied. Thus, it is 
quite clear that price supports for crops and conservation 
reserve payments have been capitalized into the value of 
land. This problem might be solved if rights to grow 
surplus products could be extinguished by purchase of 
cropping easements by a government agency. The inves
tigation of the feasibility of this course of action was 
divided into two parts and undertaken cooperatively by 
the Missouri and Nebraska Experiment Stations. Results 
of this study are incomplete at this time. 

Publications: Mann, F. L. , A Legal Analysis of the Feasi
bility of Surplus Control Through Purchase of Cropping 
Rights by the Federal Government; man uscript complete. 

Cooperating Departments: University of Iowa, Univer
sity of Nebraska. 

ECONOMICS OF FERTILIZER USE ON CORN IN 
MISSOURI (455) 

E. M. Kroth, J. P. Doll, and J. T. Sanderson 

Experiments were conducted for the second year at 
the North Missouri Research Center, Spickard; on leased 
land at Malta Bend; on the University farms at Colum
bia; and for the first year at Sikeston Field. Intended 
plant populations ranged from 9,000 to 24,000 plants per 
acre and nitrogen applications ranged from ° to 200 
pounds per acre. 

At Sikeston, the top plot yield, 133.4 bushels, re
sulted from an intended planting rate of 19,000 plants 
per acre and a nitrogen application of 200 pounds per 
acre. At Spickard, the top yield, 136.2 bushels per acre, 
resulted from 200 pounds of nitrogen per acre and a 
planting rate of 16,000 plants per acre. Yields at other 
locations did not display consistent trends. 

Regression analyses were used to estimate yield 
curves for data obtained in the preceding year. Economic 
analysis of these yield curves will be undertaken to de
termine least cost input ratios and optimum input com
binations and to indicate the amounts by which most 
profitable yields differ from maximum yields. 

Publications: Kroth , E. M.,]. P. Doll; 1962; Respome 
of Corn Yields to Nitrogen Fertilization and Plant Popula
tion in Missouri, 1961, Mo. Agr. Expt. Sta. Spec. Report 
13. 

Cooperating Departments: Soils. 
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DEVELOPMENT OF AN AGRICULTURAL 
MARKETING INFORMATION PROGRAM TO 
IMPROVE MARKETING CONDITIONS FOR 
MISSOURI FARM PRODUCTS AND TO FACILITATE 
AGRICULTURAL ADJUSTMENTS TO CHANGING 
MARKET CONDITIONS (458) 

J. C. West and W. J. Free 

A study was made of the objectives, services provid
ed, and weaknesses of market information programs 
available to farmers and marketing firms. Included as a 
part of this study was a detailed inventory of marketing 
information on Missouri farm products. This included 
information collected and disseminated by the Statistical 
Reporting Service, Market News, and other USDA agen
cies as well as the Missouri State Department of Agri
culture. A mail survey of individuals and firms receiving 
the Missouri Grain Market News Report was conducted 
to obtain reactions to the report and suggestions for im
provement. A personal interview questionnaire was pre
pared for use in determining the need for livestock mar
ket news reports on local markets. 

Cooperating Departments: Missouri State Department 
of Agriculture. 

EFFECTS OF COORDINATED EGG PRODUCTION
MARKETING TECHNOLOGY UPON MARKET 
CHANNELS AND INSTITUTIONS IN MISSOURI 
AND THE NORTH CENTRAL STATES 
(460 and NCM-31 ) 

L. A. Voss, J. R. Tedford, and C. L. Van Winkle 

A survey was conducted to determine the present 
status of coordinated egg production and marketing pro
grams in Missouri. This survey was a part of the NCM-
31 regional project work plan. Schedules were obtained 
by personal interview from 21 integrators and 16 flock 
owners. This is believed to be the total qualifying pop
uation within the e?,perimental design. 

The number of schedules secured from integrators 
and the number of flocks involved indicates that only a 
small percentage of the egg production in the state is 
involved in coordinated egg production and marketing. 
The number of large market egg producing flocks owned 
by non-farmers is also very small. A preliminary sum
may of schedules indicates about 500,000 hens in each 
category in the year of 1961. About 5 percent of the Mis
souri laying hens in 83 flocks are involved in coordinated 
production marketing programs. Approximately 5 per
cent of the laying population is in market egg flocks of 
10,000 or more owned and operated by non-farmers. 

Cooperating Departments: Poultry Husbandry. 



ANALYSIS OF THE EFFECT OF BASIC ECONOMIC 
FORCES AND INSTITUTIONAL ENVIRONMENT ON 
GRAIN MARKETING FIRMS AND GRAIN MARKET 
STRUCTURE (461 and NCM-30) 

D. N. Harringtoll. J. C. Gmdy. J. W. McKitlJey. R. W. Sl'lmgh
ler Jr .. and G. Van If'inkle 

Personnel at Missouri , Ohio, and Kansas Experi
ment Stations secured comprehensive data on thedomi
nant grain marketing and processing firms in the North 
Central Region from secondary sources such as "Moo
dy's" and "Standard and Poor." These data were organiz
ed, edited, duplicated, and distributed to members of the 
Regional Research Committee NCM-30. This informa
tion was obtained for 40 firms duri;1g the years, 1947, 
1954, and 1960, and included capital structure, principal 
products or acti vities, organizational and operational 
structure, company properties, subsidiary companies, 
changes in facilities, record of earnings, olliccrs and di
rectors , and any legal suits or investigations. It is antici
pated that when fully developed this research will assist 
in guiding the grain industry and public agencies in 
planning for improved future performance. 

Cooperating Departments: States of the North Central 
Region. 

ALTERNATIVE SYSTEMS FOR INCREASING THE 
EFFICIENCY OF COTTON MARKETING IN 
MISSOURI (462 and SM-24) 

J. C. Grady and V. A. Metl'a/f 

Data from cotton stored during 1961-62 were sum
marized. The findings indicated that no significant 
changes occurred in visual or measurable fiber proper
ties with length of storage prior to ginning. Apparently, 
cotton can be stored for four months or longer prior to 
ginning. The storage of cotton prior to ginning would 
offer two alternatives for reducing ginning cOSts; total 
volume ginned could be increased and/or existing equip
ment might not require replacement with higher capa
city, more expensive equipment. Forty-three bales of cot
ton are presently stored in numerous locations under 
various treatments. The treatments for 1961-1962 were 
repeated and additional treatments added. Preliminary 
results of these studies indicate that Delta cotton can be 
stored without regard to moisture content or facilities 
with no significant deterioration of fiber qualities. 

Publications: Metcalf, V. A.; 1962; Store Cotton Be/ore 
Ginning, Mo. Agr. Exp. Sta. Spec. Report 20. Metcalf, V. 
A.; 1963; Storing Seed Cotton in Trailers, Trailer Baskets. 
and Cotton Houses in Arkansas and Missouri in 1961 and 
Its Effect on Quality and Value 0/ Lint; joint publication 

by Arkansas Agricultural Experiment and the Missouri 
Agricultural Experiment Station, Arkansas Mimeograph 
Series No. 119. 

Cooperating Departments: USDA Ginni:lg Laboratory, 
Anderson Clayton Cotton Co., and Hudson Cotton Co. 

ADJUSTMENTS IN LAND TENURE IN THE MIXED 
CROP AND LIVESTOCK FARMING REGION OF THE 
UNITED STATES TO MEET CHANGING CONDITIONS 
IN AGRICULTURE (467 and NC-53) 

F. Miller and V. Crowlq 

This project is the Misso uri contribution to a re
gional :ll1alysis of adjustments in agriculture. The work 
to date shows that the average young man who starts to 
fitrlTI has approximately $5,200 to invest in the business. 
Analysis of brm records indicates that $50,000 is the 
minimum investment fix a satisfactory level of family in
come. About 87 percent of the men who start farming 
ren:ive substantial family aid, but the amount is not 
enough to provide optimum combinations of land, capi
tal. and labor in farm businesses. 

These facts lead to the following hypotheses: (1) 
Agricultural adjustments have not kept pace with tech
nological change. (2) Many of the low return f:l1'm busi
nesses have passed on to present operators by inherit
ance. (3) Failure to adjust ('ums to full use of labor and 
equipment by purchasing additional land or adding in
tensive enterprises is closely related to attitudes toward 
credit. (4) Many f:lrmers are willing to accept lower in
comes than they could earn at other jobs because of the 
amenities of country life. 

ANALYSIS OF SUPPLY OR OUTPUT RESPONSE OF 
EGGS IN MISSOURI (474) 

J. R. Tedford 

Appraisal of existing empirical evidence about egg 
production in the state suggests that a large number of 
egg producers are still selling their eggs on a free mar
ket basis. While aggregate production is not increasing 
great! y, there has been a large decline in the number of 
farm flocks recently and their operations have been offset 
by expansion or entry of new commercial types of egg 
operations. Most of the production under commercial 
type operations is under some form of vertical combina
tion or market agreement. 

MEASURING AND IMPROVING THE MANAGERIAL 
ABILITY OF FARMERS (487 and NC-59) 

F. E. Justus, R. R. Campbell. L. Brewer, and J. Sanderson 

This project is in its initial phases. The major em
phasis on the work thus far has been on problem con
ceptualization. This has included the review of relevant 
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literature in various disciplines, laying out of alternative 
courses of action that might be pursued in the problem, 
and making tentative decisions on the procedures to be 
followed. 

Cooperating Departments: Rural Sociology. 

LEGAL AND ECONOMIC ASPECTS OF WATER 
ALLOCATION, DISTRIBUTION, AND USE 
(489 and NC-57) 

F. L. Mann, J. Crews, F. Miller, T. Crocker, and M. Gaffney 

A first draft manuscript has been prepared analyzing 
in detail the statutory and court law in Missouri to de
termine the extent of and the conditions governing prop
erty and use rights with respect to water, both locally 
and between states. Missouri follows essentially the na
tural flow theory of riparian rights with regard to water 
use from natural watercourses, and the absolure owner
ship rule with regard to other waters, except where mal
ice is involved. 

Many areas of the law of water use are ill-defined in 
our court law and many others are confusing or conflict
ing. Existing statutory law has not improved the situ
ation. Much work needs to be done in developing a 
workable statutory clarification of the rights of riparian 
and non-riparian owners alike in order that a stability of 
interests and rights can be realized, while at the same 
time not destroying the flexibility of rights of allocation 
and distribution that now exists. 

Publications: Mann, F. 1., Missouri Water Use and Drain
age Laws, manuscript complete. 

Cooperating Departments: States in the North Central 
Region. 

CHANGES IN THE MARKET ORGANIZATION AND 
STRUCTURE OF THE MISSOURI LIVESTOCK 
INDUSTRY (496) 

C. L. Cramer 

A study of the dynamics of the St. Louis livestock 
industry involved interviews with top management per
sonnel of the six largest meat packing plants in the St. 
Louis area. Tentative conclusions are that most of the 

. physical facilities in the plants are obsolete. Important 
long run decisions affecting the area will be made in the 
near future. These decisions hold the potential of greatly 
modifying the industry complex in this area. 

To facilitate decisions within the industry, work has 
begun on developing trends in livestock production in 
the region. A case study of solicitation costs of one com
mission firm at each of three terminal markets was con
ducted. Cost did not include salaries; only travel, meals, 
and lodging. Average cost per animal unit received var
ied by firm from a low of 9.2 cents to a high of 35.9 
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cents. Considerable variation in costs per individual unit 
among different individuals within a firm was apparent 
with the highest cost being nearly four times the lowest 
cost. 

In a separate study, analysis of county origin of re
ceipts of a large livestock market provided evidence that 
the distribution of consignments by size was sufficiently 
skewed that a 20 percent sample of consignments would 
not provide satisfactory estimates of the number received 
by commission firm by county. Useful estimates of the 
number received by the market from each county were 
made. The method developed involved use of IBM mark 
sense cards. It is now being used by another market in 
an analysis of all consignments for an 18 month period. 

ASSESSMENT AND TAXATION OF REAL ESTATE IN 
RURAL URBAN FRINGE AREAS OF MISSOURI 
(497) 

F. Miller, F. Dopson .. Wm. Hennebery, ERS, USDA , L. A. 
jones, ERS, USDA , D. Williams , ERS. and USDA 

Two investigations are being made under this pro
ject. One deals with assessment and tax problems in 
Columbia and Florissant, the other with home construc
tion and tax problems in selected counties of the state. 
Assessment sales ratios were obtained for 425 real estate 
transactions in Columbia covering transactions for the 
years 1951 through 1960. These records have been classi
fied according to type, quality, condition arid use of the 
property. The various classes are now available for sub
sequent analysis of levels of assessment. Data from these 
studies is still being collected and final analysis is not 
complete. 

Cooperating Departments: Economic Research Service 
and U. S. Department of Agriculture. 

GRADE A MILK FARM SALES AND UTILIZATION 
IN MISSOURI, 1961 (498) 

S. F. Whitted 

Farm sales of grade A milk and the volume used in 
bottled fluid milk products in Missouri in 1961 were ob
tained. The quantity of grade A milk shipped into and 
out of the state in 1961 also was determined. These data 
were obtained from records of Market Administrators in 
Missouri and adjoining states and from the licensing rec
ords of the Missouri State Department of Agriculture. 
More than 90 percent of the volume of milk involved . 
was represented by audited reports in the Administrator's 
offices. 

Missouri producers sold 1,232,936,108 pounds of 
grade A milk in 1961. Total sales of fluid milk products 
to Missouri consumers in 1961 was 1,024,697,921 pounds, 
which represented 208,238,187 pounds less than the farm 



sales. Though Missouri farmers sold more grade A milk 
than was purchased in the state in fluid form, more was 
shipped into the state than was exported. The three 
methods by which milk moved across the state line were 
(1) in the package form, (2) regular producers selling to 
a market in another state, and (3) bulk shipments from 
a market to one in another state. The order of these 
methods in terms of the volume involved was in the 
order listed. Missouri milk was found to be shipped as 
far as Florida. Other states purchasing milk from Mis
souri included Arkansas, Illinois, Iowa Indiana Kansas 
Kentucky, Nebraska, Oklahoma, Ten~essee, a~d Texas: 
States selling milk to Missouri included Arkansas, Illi
nois, Iowa, Kansas, Kentucky, Minnesota, Tennessee, 
and Wisconsin. 

Publications: S. F. Whitted, Farm Sales and Class I Util
zation of Grade A Milk in Missouri, 1961 ; Mo. Ag. Exp. 
Sta. Spec. Rep. 22. 

Cooperating Departments: Missouri State Department 
of Agriculture, and Milk Market Administrators , St. 
Louis and Kansas City. 

THE ECONOMIC POTENTIAL OF ALTERNATIVE 
FEEDER PIG SYSTEMS ON NORTH CENTRAL 
MISSOURI FARMS (499) 

A. R. Hagan and J. Moorehead 

This study was initiated in the fall of 1962. Prelimi
nary analysis of census data resulted in selection of six 
North Central Missouri counties (Harrison Mercer Put
nam, Sullivan, Grundy, and Daviess) in which the 'study 
is to be developed. This section is traditionally a beef 
cattle and grassland farming area but is characterized by 
low farm income and under-employment of labor on 
many farms in the area. Census data for 1959 show that 
81 percent of the commercial farms in the area had gross 
sales below $10,000; 49 percent had gross sales below 
$5,000. 

AGRICULTURAL ENGINEERING 
H. V. WALTON, CHAIRMAN 

SOIL AND WATER CONSERVATION 
MANAGEMENT (43) 

R. P. Beasley, B. H. Nolte, C. F. Cromwell, Jr. 

Research has been completed on development of 
specifications for variable-grade, variable-cut terraces. Use 
of these tc;rraces will result in a reduction in the cost of 
producing crops on terraced land. 

A study was completed on the feasibility of using 
farm drain tile as terrace ou tlets. Hydraulic tests were 
conducted on 8-inch diameter tile to determine the effect 
of joint spacing and misalignment on the pressure against 
the soil surrounding the tiles . 

A third study involved development of a new meth
od of determining the wilting point of soil. By utilizing 
this method, an exact point on the soil moisture extrac
tion curve can be defined as the wilting point. To date 
the points of 44 soils have been determined by this meth
od. 

Publications: Nolte, B. H.; An Investigation of Drain 
Tile Terrace Outlets; M. S. thesis; University of Mis
souri. 

Cooperating Departments: Agricultural Research Service, 
(USDA). 

ENVIRONMENTAL REQUIREMENTS FOR FARM 
ANIMAL SHELTERS (136 and NC-23) 

M. D. Shanklin, G. L. Hahn, A. F. Butchhaker, R. L. Bedwell. 
J. C. Wooley, M. Shute, L. O. Pochop, H. V. Walton, and D. 
Hale 

A preliminary study completed in the Climatic Lab
oratory tested the potential of respiratory cooling of 
dairy cattle to relieve thermal stress. Respiration rates re
sponded strongly to cooled, inspired air; and rectal tem
peratures, while not responding to the same degree, in
dicated a lowering of thermal stress. Six lactating Holsteins 
were subjected to non-stress conditions of 65 OF and 50 
percent relative humidity preceding and following a 9 
week exposure to stress conditions of 84°F with 50 per
cent relative humidity. Production decreased in all cows 
during the first two weeks of stress conditions, then 
showed a significant (5% level) recovery in three of the 
cows during the last seven weeks. It is of interest that 
these three cows had been indicated as being less heat
sensitive during a preliminary physiological evaluation 
period than the other three. 

The physiological evaluation period consisted of ex
posure to standardized stress and non-stress environments 
while various physiological reactions were measured. 
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Other studies were started in both the thermoelectric 
partitional calorimeter and the radiation cooling shelter. 
The studies in the calorimeter involved determination of 
heat dissipation of very young pigs and chickens. 

Publications: Mason. J. P. H.; A Quantitative Study of 
Homeothermic Regulation in the Rabbit Analogized to a 
Closed-Loop Control System; Ph.D. Thesis, Univet:sityof 
Missouri. Berry, I. L., and M. D. Shanklin; Physical Factors 
Affecting Thermal Insulation of Livestock Hair Coats; Mo. 
Agr. Expt. Sta. Res. Bul. 802. Bedwell , R. L., and M. D. 
Shanklin, Influence of Radiant Heat Sink on Thermally
Induced Stress in Dairy Cattle. Mo. Agr. Expt. Sta. Res. 
Bu!. 808. 

Cooperating Departments: Department of Dairy Hus
bandry; Agricultural Research Service, USDA. 

FORAGE HARVESTING, HANDLING, STORAGE, 
AND FEEDING (138) 

C. L. Day, J. S. McKibben, and D. B. Brooker 

Laboratory experiments were conducted to deter
mine the effect of moisture content on the resistance of 
hay to air flow. Tests with hay ranging from 10 to 65 
percent moisture were conducted. One series was run 
with bulk density constant at five pounds per cubic foot 
and another with dry matter density constant at four 
pounds per cubic foot . Porosities of hay masses over a 
wide range of bulk densities and at several different 
moisture levels were measured with a device developed 
in this project. An additional study involved construc
tion and filling with chopped alfalfa hay to determine 
densities at various depths before, during, and after dry
ing and settling. Data is still being collected on this 
study. 

Publications: Day, C. L., 1962; Effects of Conditioning and 
Other Factors on the Resistance of Hay to Air Flow; paper 
presented at the 1962 Annual Meeting of the American 
Society of Agricultural Engineers. 

EQUIPMENT AND PROCEDURES FOR CONTROL OF 
WEEDS AND BRUSH (1 53) 

C. L. Day and M. R. Gebhardt 

A study of the effect of row spacing and pre
emergence chemicals on weed control in soybeans was 
conducted cooperatively with the Department of Field 
Crops. Field trials to determine the effectiveness of dif
ferent weed control methods and different methods of 
seedbed preparations on weed control in corn were con
cI uded. The data are in the process of being summarized. 

In other studies field trials to determine the effect of 
rainfall or irrigation on weed control with granular and 
liquid 2,4-D were conducted for the second year. Pre-

22 

liminary data indicate that weed yields were lower and 
corn yields higher with a two pound per acre rate than 
for a 1 pound per acre rate. Weed yields were lower and 
corn yields higher with liquid 2,4-D than with granular 
2,4-D applied at the same rate. Application of one to 
two inches of water increased weed growth and depressed 
the effectiveness of chemicals used for weed control. 
Stands and plant growth rates were apparently not af
fected by type of chemical, rate of application or applica
tion of water. Tests were conducted to determine mini
mum amounts of liquid required to keep certain dry
formulation-type herbicides in suspension. The material 
was agitated by either a hydraulic or a mechanical agita
tor. Five different chemicals were tested at six different 
application rates using nozzles appropriate for each rate. 

Publications: Gebhardt, M. R., O. H. Fletchall, and E. J. 
Peters; 1962; A Plot Applicator for Applying Liquid and Gran
ular Herbicides, paper presented at the North Central Weed 
Control Conference, St. Paul, Minn .. Dec. 3-5, 1962. Geb
hardt, M. R., and H. M. Elwell, 1962. Aerial Spray Patterns 
o/Invert Oil-in- Water Emulsions; a paper presented at the 
North Central Weed Control Conference, St. Paul, Minn., 
Dec. 3-5, 1962. Gebhardt, M. R., 1962; Mixing Rates lor Ap
plying Dry-Formulation- Type Herbicides with the Conventional 
Field Sprayer; a paper presented at the North Central Weed 
Control Conference, St. Paul, Minn., Dec. 3-5, 1962. 

Cooperating Departments: Field Crops; Agricultural Re
search Service, USDA. 

FARM HOME UTILITIES (155) 

M. M . Jones 

Work has continued on the development of im
proved and simplified filters for pond water. Precast tanks 
for filters and filtered water reservoirs, it was found, lower 
the cost of a water treating system and make it more 
convenient to install. 

Cooperating Departments: Dairy Husbandry; Missouri 
Division of Health. 

GRAIN DRYING (225) 

D. B. Brooker .. G. A. Hohner, and J. D. McQuigg 

Analysis of weather data to determine the capacity 
air has for drying grain was completed and the da~a have 
been reduced to tabular frequency distributions. These 
data include the amount of heat available for drying 
crops of various moisture contents and temperature data 
that make it possible to estimate the length of time per
mitted for drying before spoilage will begin. With these 
data, it is hoped that drying equipment can be designed 
to make maximum use of the heat available and to dry 
grain before spoilage can take place. 

Preliminary work has begun in the use of analogs 
to simulate air flow through drying systems when the 



air is put into the grain by means of ducts. An electrical 
analog is being studied and work with a fluid mapper has 
been started. If these preliminary studies are successful , 
a drying system with diverging and converging air flow 
paths can be analyzed for air flow characteri stics without 
the necessic~ of building and testing a pilot model. 

CooperatiNg Dtpart",mts and Agencies: Soils and U. S. 
Weacher Bureau. 

HYDROLOGY OF SMALL AGRICULTURAL WATER
SHEDS (227) 

R. P. BeaJ/q and D. D. Hale 

Measurements of rainfall, runoff, and soil loss from 
the 212-acre Burge Branch watershed have been con
tinued. These measurements of rainfall and runoff have 
been made since Oct. 8, 1959. Soil loss measurements 
have been made since July, 1961. Measurements are taken 
under the direction of the U. S. Geological Survey. 

A detailed topographic map of the watershed and a 
survey of land use on the watershed was completed. A 
survey of sediment accumulacion in the three reservoirs 
on the watershed was also made. A study is in process 
on runoff hydrographs of selected storms to evaluate the 
effect of rainfall, and watershed characteristics, conserva
tion practices and land use on rates and amount of run
of{ from this watershed. 

Measurements of runoff into and evaporation and 
seepage from two reservoirs and runoff from four terraces 
at McCredie farms have been continued under the direc
tion of the Agricultural Research Service. Field tests and 
model studies on methods of sealing farm ponds in Mis
souri have been completed. 

Publications: Jamison, V. c., and J. F. Thornton; Sealing 
Farm Ponds in Missouri, Mo. Agr. Expe. Sea. Res. Bul. No. 
817. 

Cooperating Departments and Agencies: Agricultural Eco
nomics; Agricultural Research Service, USDA; U. S. Geo
logical Survey. 

CORN PRODUCTION WITH EMPHASIS ON 
TILLAGE METHODS (272) 

J. S. McKibben and M. M. jones 

Wheel track planting and strip-till planting in re
plicated plots at Columbia, Mo., resulted in higher yields 
of corn than did the conventional check plots. However, 
only the wheel tract planted plots yielded significantly 
higher than the check plots. Similar tests at experimental 
plots at Elsberry, Mo., yielded higher on all plots but the 
yields did not differ significantly. A majority improve
ment in the strip-till equipment was made with the de
velopment of strip-till half units for second tillage or 
first cultivation. This development makes possible two 

and four units and gives a more satisfactory second till
age or cultivation. 

Field working time per acre for a man and his trac
tor and tractor fuel used per acre were compared for 
wheel track planting and strip-till planting. Results in
dicate a total plowing, planting, and first cultivation time 
requirement of 114.9 minutes per acre for wheel track 
planting whereas only 71.5 minutes per acre are required 
for strip-till planting. Fuel requirement for the wheel 
track planting sequence is 3.28 gallons of fuel whereas 
on ly 1.8 gallons of fuel was required for the strip-till 
planting work. 

Cooperating Departments and Agencies: Agricultural 
Research Service, USDA. 

UTILIZATION OF ELECTRICITY ON MISSOURI 
FARMS (282) 

K. L. McPate and M. M. joms 

Study indicated that the average cost of owning and 
operating electric brooders in a typical, uninsulated 
southwest Missouri broiler house was 0.97¢ per bird on 
a year-round basis. The average operating cost of electric 
brooders, when used for brooding approximately 38,000 
birds, was 0.52¢ per bird. Cost of owning the brooders 
was O.25¢ per bird and additional wiring was O.OM per 
bird. When the cOSt of wood in small heaters during 
winter months is added, operating cost for brooding and 
supplemental heating was 0.66¢ per bird. Average cost of 
brooding 27,750 birds between Feb. 12 and Nov. 20, 
1962, under gas brooders in two tight uninsulated Osage 
County broiler houses was 0.62M per bird. This was 
twice the cost of 0.312¢ per bird for brooding a similar 
number in a well-insulated and mechanically ventilated 
house located nearby. 

The cost of thermostatic operation of three 24" di
ameter fans, as desired by the operator during each of 
three broods, was $14.37 or approximately 0.51¢ per 1000 

birds housed. These fans delivered a total air flow of 
9,316 cfm or 1.44 cfm per bird which was sufficient ex
cept for a period in April shortly before birds were mar
keted at eight weeks. All houses were open during sum
mer months. Differences in mortality, feed consumption, 
and conversion and condemnation factors will be analyz
ed at the end of the study in 1963. 

Cooperating Departments and Agencies: Department 
of Animal Husbandry, Department of Poultry Husband
ry, and Missouri Farm Electrical Utility Council. 

DISTRIBUTION, APPLICATION AND USE OF WATER 
(395) 

C. F. Cromwell. jr .. and R. P. Beasley 

Design studies are being made of an automatic cut-
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back open ditch irrigation system. In furrow irrigation a 
large flow is desirable until total length is wet, then flow 
should be reduced to equal total intake rate of furrow. 
Laboratory tests were run on five diameters of hooded
inlet tubes for 10 hydraulic heads with three tube 
lengths. These tubes are to be outlets to individual fur
rows. Similitude laws are being used to derive a general 
equation relating head, flow rate, diameter, and length. 

Tests were conducted in a hydraulic flume in the 
laboratory of two irrigation furrow shapes. Variables 
were slope of flume, flow rate, and roughness of flume 
surface. Roughness was varied by gluing various sizes of 
glass beads to the flume and using Knox sil t loam soil. 
A soil intake rate was simulated by applying a vacuum 
of 27 inches of mercury to porous ceramic tubes buried 
12 inches under the furrow bottom. Equivalent intake 
rates obtained were 0.12 inch per hour, based on water 
surface area, or 0.06 inch per hour, adjusted to 40-inch 
furrow spacing. Fore a "V" shaped furrow, water-surf ace
area intake rate was 0.87 inch per hour, which adjusts to 
0.04 inch per hour based on furrow spacing. Infiltration 
rate varied slightly with depth of flow. Additional data 
analyses are in progress. 

Cooperating Departments and Agencies: Agricultural 
Research Service, USDA 

PACKAGING AND HANDLING CROPS IN PLASTIC 
FILM CONTAINERS: AND MECHANICAL REMOVAL 
OF CHOPPED HAY FROM STORAGE 
(410 and NC-48) 

D. B. Brooker and J. S. McKibben 

Twenty-four plastic film bags containing 1300 to 
1400 pounds of alfalfa ensilage were opened after having 
been stored during fall and winter months. Twelve of 
these bags had been stored in the open, protected from 

ANIMAL HUSBANDRY 
A. J. DYER, CHAIRMAN 

BREEDING PRINCIPLES FOR SWINE IMPROVEMENT 
(3) 

J. F. Lasley, L. F. Tribble .. B. N. Day, R. C. Gray, and A. J. 
Dyer 

In a study of the effects of concentrated selection for 
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rodents, and treated for prevention of insect damage, but 
exposed to sun and weather action. Deterioration of the 
bagged material was such that this type of storage was 
considered unsuccessful. The other 12 bags were stored 
inside a building and condition of this silage was such 
that the storage was considered successful. 

In an additional study, equipment has been designed 
to remove chopped hay from a rectangular shaped stor
age structure. Construction of mechanism parts is in 
progress. 

Cooperating Departments and Agencies: Agricultural 
Chemistry. 

DRAINAGE OF AGRICULTURAL LANDS (423) 

C. F. Cromwell, Jr., and R. P. Beasley 

Rates of rise of the piezometric surface at depths of 
40 feet or more below the Barnes Ridge Farm of the 
Delta Research Center have been compared with the 
rates of the Mississippi River. The New Madrid standard 
gage adjusted to Stewart, Mo., has been used for river 
data. Piezometric and well points have been used to de
termine the piezometric surface. A damping coefficient of 
approximately one-tenth has been determined for the 
years of the study. Thus, piezometric heads increase at 
one-tenth the rate of increase of river stage. Piezometric 
heads indicate a storage of sub-surface water in the vicin
ity of the farm for the periods of high water studied to 
date. Net flows westerly, away from the river, have not 
be indicated for the flood durations of the last three 
years. Piezometric heads of one foot above ground sur
face elevations on the farm have occurred for a period of 
eight days without seepage water appearing. 

Cooperating Departments and Agencies: Agricultural 
Research Service, USDA. 

one trait on other traits, a generation of two separate 
lines of swine has been produced and selections of the 
pigs with the thinnest backfat from each line have been 
made to produce the next generation. The average back
fat thickness at 175 pounds as determined by the probe 
technique has declined approximately 0.2 inches in three 



genera~ions. Selected boars now average 0.75 inches and 
gilts between 0.85 and 0.90 inches of backfat at 175 
pounds. 

Other traits do not appear to have been greatly af
fected. Although rate of gain has declined slightly from 
one generation to the next, within each generation the 
selected pigs have had a higher average daily gain than 
the average of all pigs produced in that generation. 
These data indicate that it is possible to concentrate 
selection on one trait for at least three generations with
out any apparent detrimental effect on other traits. It is 
anticipated that swine breeders may use this technique 
to improve highly heritable traits such as backfat in their 
swine herds. 

Publications: Zoellner, K. 0 .; Selection for Thinner Back
fat in Swine; manuscript complete. Allen, A. A., Location 
of Mammary Glands of the Sow in Relation to Suckling Per
formance of the Pig, manuscript complete. Gray, R. c., 
Selection for Thinner Backfat and Sow Performance. M. S. 
Thesis, University of Missouri. Pani, S. N .; Importance of 
the Breed of Dam in the Produc·tion of Cro.rsbred Hogs; M. S. 
thesis, University of Missouri . 

Cooperating Deparments: Agricultural Research Service, 
USDA. 

PROTEIN NUTRITION OF SWINE (141) 

L. F. Tribble and G. L. Hokk 

Two trials have been completed on the value of add
ing amino acids to practical rations for swine. The addi
tion of the amino acids, lysine and methionine, to corn
soy rations for weaning pigs was of no benefit as meas
ured by the gains of the pigs. The addition of lysine ap
peared to be detrimental to the gains of some pigs. A 
ration containing 12 percent protein was inadequate for 
pigs from 50 to 125 pounds whereas rations containing 
either 14 to 16 percent protein were satisfactory. One 
test indicated that a higher content of protein in the ra
tion for growing finishing pigs might be required with 
barley than with corn. Barley was found to be worth 89 
percent of the value of corn in terms of feed required to 
produce a pound of gain. 

Protein supplementation of corn prepared in differ
ent ways was also studied. Pigs fed ground corn made 
faster and more efficient gains than those fed rolled corn. 
Pigs fed shelled corn and supplement free choice made 
slower gains than pigs fed ground or rolled corn. Pre
paration and palatability of the corn may be an impor
tant factor in determining the ratio of corn to supple
ment eaten when it is fed free choice. 

Publications: Scharre, N. H. A.; The Influence of Protein 
Levels and Lysine and Methionine Supplements on Gains and 
Feed Efficiency of Swine; M. S. thesis, University of Mis
souri. Schnarre, N. H. A., and 1. F. Tribble, 1962; Lysine 
Nutrition of Swine; J. An. Sci. 21:1013. 

METHODS OF SHEEP PRODUCTION IN MISSOURI 
(142) 

c. V. Ross, M. Alexander, A. J. Dyer, J. Rhoades. J. Riley, and 
C. Rosenkrans 

Additional studies were conducted to determine kind 
of protein supplement needed by pregnane ewes when 
fed all they wanted of corn silage in dry lot. A mixture 
co m posed of 3l. 5 percent soybean oilmeal, 10 percent 
urea and 58.4 percent corn was not apparently improved 
by adding vitamin A. When fed at the rate of one-third 
pound daily per ewe it was apparently as satisfactory as 
one-third pound of soybean oilmeal. 

Feeding 60 mgm of aureomycin per ewe daily dur
ing pregnancy and lactation resulted in lambs that were 
apparently thriftier and encountered lower death loss, 
compared with lambs not receiving aureomycin. 

In a large scale test using 1001 lambs divided inco 
three groups, both Thiabendazole and Ruelene were su
perior to Phenothiazine as anthelmintics for lambs on 
pasture. Ruelene-treated lambs had lower worm egg 
counts and significantly higher hematocrits than either 
group. Lambs treated with Thiabendazole had the lowest 
death loss among treated lambs. They also had higher 
hematocrits and lower worm egg counts than lambs 
treated with Phenothiazine. Essentially the same results 
were obtained in three other closely controlled tests com
paring the same drugs. Lambs which were weaned early 
and fattened without ever going to pasture made faster 
gains and graded higher than others which grazed with 
their dams. Higher worm egg counts in lambs on pas
ture indicated that internal parasides may have reduced 
performance of lambs on pasture. 

No significant differences were noted in progeny of 
four rams which apparently differed widely in meatiness. 
Traits compared were: growth, feed efficiency, carcass 
grades and yields. and cutouts of carcasses. 

Publications: Ross, C. V., W. H . Sellers, and G. 1. Law
son; 1962; Comparison of Progeny of Rams Varying in 
Meatiness; J. An. Sci. 21 :975. Ross, C. V., and A. J. 
Dyer; 1962; Supplementing Corn Silage for Wintering Ewes. 
J. An. Sci. 21:1040. Ross. C. V., and G. 1. Lawson; 1962; 
Effects of Early Weaning and Dry Lot Feeding on Lambs. J. 
An. Sci. 21-1040. Ross, C. v., and]. G. Riley; 1962; 
Comparison of Anthelmintics for Grazing Lambs; J. An. Sci. 
21 :1040. 

FACTORS AFFECTING RUMINANT DIGESTION 
( 168) 

W. H. Pfander. A. Alexander, C. Baile, J. Blakely, A. J. Dyer, 
R. L. Preston, N. Fortner.. J. Goutier, W. Hargus, B. Johnson, 
J. McGrath,. C. Nockels, P. E. Vipperman , O. Lewis, and J. 
Johnson 

Five additional Missouri forages were evaluated for 
net energy content as a basis for equations that will be 
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used to estimate the net energy of any forage. Adding 
five , 10, 20, and 40 percent dehydrated alfalfa to timothy 
resulted in increased NE values. A grogram was initiated 
to determine the limiting features of orchard grass and 
timothy previously found not to fit existing equations 
for NE estimation. 

In cooperation with 18 other states and three Cana
dian provinces a standardized technique was initiated to 
evaluate a uniform alfalfa in vivo and three forages in 
vitro. The developmental studies on rumen mocosa indi
cate that the fetus is independent of changes in maternal 
tissue; the addition of acids at normal rumen pH appar
ently does not influence change; and the development of 
parakeratosis is preceded by injury. Studies were also ini
tiated to determine the major physiological differences 
between efficient and inefficient sheep and cattle. Studies 
with silages that produced markedl y different feeding 
results show that good silages are very low in butyric 
acid but variable in acetic and lactic content. Two more 
studies have been completed to determine the chemical 
requirements for the growth and N-retention stimulat
ing properties of diethylstilbesterol in ruminants. These 
experiments continue to indicate that stilbene will give 
a response comparable to diethylstilbesterol. In other 
studies two trials involving the feeding of high amylose 
corn to lambs indicate that results equal to regular hy
brid corn can be obtained. 
Publications: Hargus, W . A.; 1962; Ovine Bioenergetics and 
Nutritional Efficiency, Ph.D. thesis, University of Missouri. 
Pfander, W. H. ; 1962; Factors Affecting Vitamin A Require
cents of Ruminants (With Special Reference to Nitrate-Nitrite); 
manuscript complete. Preston, R. L., J. Blakely, J. E. Martin, 
and W . H. pfander; 1962; Ruminant Nitrogen Metabolism and 
Growth as Influenced by DES and Stilbene; J. An. Sci. 21 :1009. 
Pfander, W. H.; 1962 ; Volatile Fatty Acids; Their Production 
Absorption and Utilization by Ruminants; J. An. Sci. 21 :4. 

Cooperating Departments: Agricultural Chemistry, Dairy 
Husbandry, Veterinary Medicine. 

IMPROVEMENT OF CATTLE THROUGH BREEDING 
AND SELECTION (198 and NC-1 ) 

J. E. Comfort, J. F. Lasley, A. J. Dyer. C. Stufflebeam, L. W. 
Eaton, Jr. , V. G. Dev, L. S. Srivastave 

Two distinct lines of cattle are being established in 
this breeding project. Selection in one line is. for weight 
for age and in the other for both conformation and 
weight for age based on an index. All of the bull calves 
were fed for 179 days after weaning. The three bulls se
lected to go into Line I based on 392 day weight were 
136 pounds heavier than the average of their line. Fifteen 
Line I heifers selected on their 550 day weight averaged 
41 pounds heavier than the average for their line. Three 
Line II bulls selected on an index containing weight for 
age and conformation were 15 .8 points higher than the 
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average for this line. The 15 heifers selected on the basis 
of the index were 4.2 points higher than the average of 
the heifers in Line II. 

During this past year the second calf crop was wean
ed. All bull calves are now on feeding test. Studies have 
been made of thyroid secretion rate, sugar and non-sugar 
reducing substances in the blood, as well as masculinity 
scores for all bull calves. These will be compared with 
conformation and performance. Studies on dwarfism in
volved the sugar and non-sugar reducing substances and 
leucocyte numbers in the blood of dwarfs, carriers, and 
normals at different months of the year. 

Publications: Sewell , H . B.; 1962; Genetic and Environ
mental Factors Influencing the Weaning Weight of Beef 
Calves; M. S. thesis, University of Missouri . Eaton, L. W . 
Jr. ; 1963 ; Relationships of Live Animal Measurements and 
Scores with Various Carcass Traits and Average Daily Gain, 
M. S. thesis, University of Missouri . Greiman, B. J., J. F. 
Lasley, and J. E. Comfort; Estimation of Carcass Quality 
and Meatiness in the Live Beef Animal; manuscript com
plete. 

Cooperating Agency: Agricultural Research Service, 
USDA. 

PHYSIOLOGY OF REPRODUCTION PROCESSES IN 
FARM ANIMALS (222) 

B. N. Day, J. F. Lasley, J. D. Neill. S. C. Jaffe, A. B. Waite, 
S. L. Oxenreider 

Experiments have been conducted which were de
signesd to develop a means of inducing super-ovulation 
in swine and to determine the mechanisms responsible 
for maintenance of the corpus luteum in pregnant fe
males. An increase in the ovulation rate of 2.2 ova was 
observed in animals which received a combined treat
ment of pregnant mare serum and human chorionic gon
adotrophin. Gilts and sows receiving the exogenous hor
mones showed an improvement in litter size of 1.1 em
bryos on the 25th day of gestation. Preliminary findings 
which had indicated the maintenance of corpora lutea in 
hysterectomized gilts were confirmed by additional re
sults. The data suggest that irreversible regressive changes 
occur in the corpora lutea of swine on approximately 
the 15th day of the estrous cycle. It is anticipated that 
these findings may provide a means of improving litter 
size at farrowing which would be of significant economic 
importance to the swine producer. 

Publications: Lasley, J. F. , Intra-uterine Migration and 
Its Relation to Embryonic Death Losses in Swine; manuscript 
complete. 

Cooperating Departments: Agricultural Chemistry and 
School of Veterinary Medicine. 



RATIONS FOR FATTENING CATTLE (237) 

G. B. Thompson, W. Loch, L. Schake, J. Blakely, R. Freitag, E. 
Cole. and A. J. Dyer 

A second test has been completed in a research pro
gram to determine the effects of winter management 
systems (Protein and energy levels and diethylstilbest
erol) on the efficiency of production and carcass charac
teristics of beef cattle. This research indicates that to pro
duce beef of high consumer acceptance with a practical, 
efficient feeding system, young beef steers should be win
tered on a ration with adequate protein and sufficient 
energy to produce 1.5 to 2.0 pounds per day gain. With 
this feeding system the use of diethylstilbesterol implants 
resulted in improved efficiency of production , less fat 
waste on carcasses, with no effect on carcass grade. A 
third experiment was started which will involve 54 steers 
to determine more precisely the optimum energy level 
needed in wintering and finishing phases of cattle feed
ing systems for most efficient production of top qualiry 
carcasses. 

The value of vitamin A supplement and high caro
tene hay in finishing rations for slaughter heifers was deter
mined in trials involving 32 heifers. This study indicated 
no advantages for either vitamin A supplement (20,000 
USP units per head daily) or alfalfa meal two pounds 
per head daily) when added to corn-silage finishing ra
tions fed to slaughter heifers for 120 days. A preliminary 
test was conducted with 32 yearling steers to determine 
the value of additions of cobalt, phosphorus, potassium, 
and alfalfa meal to corn-corn silage cattle finishing ra
tions. The results indicate that cobalt may be deficient 
in corn-corn silage finishing rations. 

Publications: Schake, L. M.; Winter Management Effict.r 
on Beef Carcass Yield; M. S. thesis, University of Missouri. 
Thompson, G. B., H. B. Hedrick, R. L. Preston, L. M. 
Schake, 1962; Winter Feeding for Quality Beef; Mo. Agr. 
Expt. Sta. Spec. Report 14. 

Cooperating Departments: Agricultural Chemistry and 
School of Veterinary Medicine. 

MINERAL NUTR-ITION OF RUMINANTS (248) 

R. L. Preston, L. Berry, O. Lewis, W. H. Pfander, P. Telle, M. 
Alexander, and N. Fortner 

An additional trial has been completed in the pro
gram to determine the potassium (K) requirements of 
the ovine. A level of 0.3 percent K in the ration is re
quired for normal body function; 0.5 to 0.6 percent K is 
required for maximum body weight gain and carcass de
velopment. This latest study confirms the earlier results 
on a more purified diet. Many high energy rations cur
rently being fed to finishing ruminants contain 0.5 per-

cent K or less. Since stiffness was associated with a de
ficient intake of K, this may explain some of the stiff.. 
ness observed at times in finishing cattle. Roughages, 
normally containing 1.5 to 2.0 percent K, may only con
tain 0.8 to 1.0 percent K with application of high nitro
gen fertilizer and little or no potash. 

Thus, slow growth, stiffness, poor feed consumption 
and poor muscle development in ruminants may be the 
result of insufficient K intake. Three additional in vitro 
trials have confirmed that added K at levels often pres
ent in hay will depress cellulose digestion. The effect is 
most marked when the anion is chloride nitrate, or an 
equal molar mixture of carbonate-bicarbonate. Acetate, 
suI fate , and phosphate had less depressing effects. Man
ganese sulfate was less capable of supporting in vitro 
cellulose fermentation at room temperatures than man
ganese carbonate. Varying phosphorus intake in the ra
tion has resulted in differences in weight gain, plasma 
inorganic P, and P balance. 

Publications: TelIe, P. P., R. L. Preston , and W . H. 
Pfander; 1962; Further Studies of the Ovine PotaHium Re
quirement; J. An . Sci. 21:1015. Brink, M. F., and W. H. 
Pfander; Pota.rsium Requirement of the Immature Ovine; 1. 
Characterization and Manifestations of the Deficiency; II. 
Effict of Potassium on Certain Physiological Ftlctor.r; manu
script complete. 

Cooperating Department: School of Veterinary Medi
cine. 

PHYSIOLOGICAL RESPONSE TO INBREEDING AND 
HETEROSIS (276) 

B. N. Day, J. R Lasley. A. J. Dyer, and A. B. Waite 

Outbred Poland China and Yorkshire pigs were se
cured to establish the foundation animals for the study. 
The first generation of inbred animals has been produc
ed and measurements are being collected on performance, 
carcass, and physiological traits of 92 animals . Ninery
three additional determinations have been made on the 
thyroid secretion rate of pigs of varying age and breed
ing, thus making a total of 168 observations. The aver
age daily thyroxine secretion rate determined for all ani
mals was 0.39 mg per 100 pounds of body weight with a 
range of 0.05 mg to 0.8 mg. No significant differences 
have been observed due to variations in seasons, sex, or 
breed. 

Publications: Romack, F. E.; 1962; A Study of the Cir
culating Leucocytes in Swine; Mo. Agr. Expt. Sta. Res. Bul. 
No. 804. Romack, F. E.; 1962; Method of Estimating Thy
roxine Semtion Rate of Swine; J. Ani. Sci. 21 :1029. 

Cooperating Departments and Agencies: Dairy Hus
bandry ; Regional Swine Breeding Laboratory, USDA. 
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A STUDY OF SKELETAL MUSCLE COMPONENTS 
AND THEIR INFLUENCE ON TENDERNESS OF MEAT 
(327) 

M. E. Mailey and F. C. Parrish, Jr. 

Studies on bacteria isolated from beef steaks indi
cates that three of 15 casein-degrading species of bacteria 
which were isolated from beef steaks degraded hemoglo
bin when cultured at a pH of 7.0 and temperature of 37° 
C. The most active of these were identified as Pseudo
monas borepoli and Aeromonas punctata. 

Fundamental studies on the enzyme activities of 
pork muscle' indicated that both cathepsin B and cathep
sin C activities were present in this muscle. The specific 
activity of crude bovine muscle cathepsin was similar to 
that of porcine muscle cathepsin . The former enzymes 
can be purified by zinc-alcohol precipitations. The speci
fic activity of bovine muscle cathepsin changes little dur
ing aging at 37°F and was not affected by animal stress. 
Autolytic proteolysis involving degradation of protein to 
NPN does not appear to be a factor in bringing about 
enhanced meat tenderness during aging for two weeks at 
38°F. Aging for longer periods of time is accompanied 
by autolysis of protein to NPN. Studies on the effect of 
stress on the electrophoretic patterns of water-soluble pro

teins of these animals during storage at 38°F showed lit
tle qualitative difference. However, water-holding capa
cities of proteins from stressed and non-stressed animals 
increased during storage at 38°F. Water holding capacity 
of the former was greater than that of the proteins from 
non-stressed animals. 

Publications: Bailey, M. E., H . B. Hedrick, F. C. Parrish, 
and H . D . Naumann; 1962; L.E.E.-Kramer Shear as a 
Tenderness Measure of Beef Steak; Food Technol. 16:99. 

IMPROVING THE ACCEPTABILITY OF MEAT 
(348 and ES-589) 

This project is reported in conjuction with Agricul
tural Economics Project 350. 

REPRODUCTION OF SHEEP (354) 

c. V. Ross, L. Arnold .. M. Moose, and J. Rhoades 

Studies on mature rams involving thyroid removal 
indicated no apparent difference from pre-operative se
men quality levels of four mature rams during a period 
of three months following the operation. Seven normal 
and eight thyroidectomized ewes were bred to a thyroi
dectomized ram. All apparently conceived. One thyroid
ectomized ewe died approximately 6 weeks after breed
ing. She was carrying normal twins. 

Thyroid secretion rates expressed as mg L. thyroxine 
secreted per 100 pounds body weight per day were esti
mated for mature ewes while they were pregnant, lac-
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tating, and open. There was no apparent change in secre
tion rate.; due to reproductive status. Rates ranged from 
0.2 to 0.3 mg L. thyroxine per 100 pounds of ewe daily. 
Secretion rates for growing lambs were significantly 
(P.01) higher than for ewes and averaged 0.3 to 0.5 
mgm per day. 

Other preliminary studies on reproductive processes 
in rams showed that dipping rams for 10 minutes in wa
ter at 70°F during days when the temperatures were 
above 80°F resulted in significantly earlier breeding and 
settling of ewes. This preliminary experiment indicates 
that some relatively inexpensive means may be used to 
cool a ram and thus increase fertility. 

Publications: Brooks, J. R., M. G . Moose, C. V. Ross, 
and C. W. Turner; 1962 ; Thyroxine Secretion Rates of Preg
nant or Lactating Ewes and of Lambs; J. An. Sci. 21 :1020. 
Brooks, J. R. , C. V. Ross; 1962; Effect of Ambient Tem
perature and Thyroxine Therapy on Semen Quality of Rams; 
J. An. Sci. 21 :700-705. Brooks, J. R., G. W . Pipes, and 
C. V. Ross; 1962; Effect of Temperature on Thyroxine Se
cretion Rate of Rams; J. An. Sci. 21 :414-41 7. Brooks, ]. R., 
and C. V. Ross, Influence of the Thyroid Gland and Am
bient Temperatures on Fertility of Rams; manuscript com
plete. 

Cooperating Department: Dairy Husbandry. 

FACTORS AFFECTING SOW PERFORMANCE AND 
SURVIVAL AND GROWTH OF BABY PIGS (355) 

L. F. Tribble, D. Doyle, A. Monson , and T. Davison 

Three trials were completed on the affects of level 
of protein during gestation on sow performance. No sig
nificant differences were found in the performance of the 
sows fed different levels of protein in number and weight 
of pigs farrowed and in number and weight of pigs 
weaned. The sows were more efficient than gilts in 
terms of feed requirements per pound of pig weaned. 
Sows also farrowed and weaned more pigs per litter and 
farrowed and weaned heavier pigs. 

During one trial the drug furazolidone was fed to 
sows at farrowing and the results showed that pigs from 
sows fed this compound weighed slightly more at eight 
weeks than pigs from sows not receiving the drug. There 
were no other apparent advantages from feeding furazoli
done at farrowing. The addition of five percent sugar to 
a creep ration did not improve feed consumption or 
weight gains of suckling pigs. Pigs weaned early (4 
weeks) and placed on slatted floors became very anemic 
and suffered heavy death losses following cholera vacci
nation; whereas , pigs nursing sows on pasture were nor
mal. 

Publications: Monson, A. J.; 1962; Comparison of the Ef 
ficiency of Sows and Gilts for Weaning Pig Production; M. S. 
thesis, University of Missouri. 



LAMB FATTENING (356) 

C. V. Ross, M. Moose, and J. Rhoades 

In two feeding tests gains of lambs fattened under 
continuous light were significantly lower (P .01) than 
those of lambs fed under natural light conditions or 
others provided with a curtained feeder which was con
tinuously illuminated. Feed efficiency was also lower and 
costs of gains were higher for lambs in continuously 
lighted pens. 

Studies on the effect of tranquilizer when added to 
lamb fattening rations indicated a small response to the 
tranquilizer at the level of 10 mgm per pound of feed . 
The feeding of 20 mg per pound of feed appeared to be 
detrimental. Studies using high and low concentrate ra
tions in heated and unheated rooms for a feeding period 
of 67 days showed that lambs fed high concentrate ra
tions in the heated room made faster and more efficient 
gains while in the unheated room the lambs fed the low 
concentrate ration made faster gains and were approxi
mately as efficient as those fed the high concentrate ra
tion. 

Publications: Moose, M. G., and C. V. Ross; 1962 ; 
Response of Fattening Lambs to Artificial Light; ]. An. Sci . 
21:1040. 

SWINE EVALUATION (365) 

R. K. Leavitt, C. Angell, A. J. Dyer, and S. Zobrisky 

During the year 374 boars and 139 barrows were 
tested. This makes a total of 1392 boars and 578 barrows 
tested during the last four and a half years. A summary 
of the average data during the 1962 year indicates that 
the average feed efficiency was 290.65; daily gain aver
aged 1.83, and average age to reach 200 pounds was 
151.45 days. Boars that have met station standards are 
being used in commercial and purebred herds in the state 
to help make improvement in market hogs. Consignors 
are using the data in their selection and breeding pro
gram. The selection and use of efficient meat type sires 
will mean more profit to the producer and a higher qual
ity, more desirable pork product for the consumer. 

Cooperating Department: School of Veterinary Medi
cine. 

IMPROVING THE OBJECTIVE IDENTIFICATION OF 
MARKET VALUES (384 and ES-658) 

This project is reported in conjunction with Agri
cultural Economics Project 383. 

ECONOMIC AND TECHNOLOGICAL PROBLEMS 
IN MARKETING PORK AND BEEF 
(385 and ES-659) 

This project is reported in conjunction with Agri
cultural Economics Project 386. 

GENETIC AND ENVIRONMENTAL VARIATION IN 
ECONOMIC TRAITS OF FEEDER CALVES (396) 

J. E. Comfort, J. F. Lasley, A. J. Dyer. and L. W. Eaton, Jr. 

This study involves a long-range genetic and breed
ing investigation utilizing the grade Hereford herd at the 
Weldon Spring Research Center. One of the studies in
volves determination of sire effects and preliminary re
sults show the average 210 day weaning weight ranged 
from 308 to 358 pounds for four sires on test. Important 
economic traits being studied in this project include: fer
tility, percent calf crop weaned, weaner weights, rates of 
gain and conformation. As additional data accumulates, 
genetic correlations between these economic traits will 
be made and used in subsequent studies. 

Publications: Greiman, B.]., ]. F. Lasley, and]. E. 
Comfort; 1962; Scores and Measurements in the Live Beef 
Animal and in the Carcass as Related to Gains, Head Shape, 
Hair Color and Hair Texture; Mo. Agr. Expt. Sta. Spc. 
Report No. 14. 

OBJECTIVE INDICES OF MEATINESS (397) 

S. E. Zobrisky, H. B. Hedrick, W. G. Moody, W. E. Meyer, 
H. D. Naumann .. A. J. Dyer, and T. Ringkob 

Studies involving the collection of ultrasonic and 
carcass data from 75 lamb, 350 pork, and 101 beef car
casses further substantiate the fact that muscle and fat 
geometry can be accurately estimated in the live animal. 
Furthermore, animals with large ribeyes at an early age 
continue to have this attribute during the growth and 
fattening period. The results clearly indicate that fat con
tent is the most significant variable in beef carcass com
position. Rate of gain and yield of trimmed cuts of the 
carcass are positively associated. 

The influence of the ram on the progeny carcass 
traits when lambs are slaughtered at 100 pounds live 
weight appears to be largely over-shadowed by the in
fluence of the ewe and/ or management practices. The 
lean-fat ratio in the pork carcasses can be predicted from 
the separable lean, fat and bone from a 1.5" chop remov
ed anterior to the 10th rib. These studies on changes in 
the quantity of fat, lean, and bone, the effect of these 
upon the ultimate value of the animal, and the influence 
of breeding and management systems thereon will aid 
materially in the selection of superior meat animals. 
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EVALUATION OF SOME ECONOMIC TRAITS OF 
SWINE (398) 

L F. Tribble, B. N. Day, R. K. Leavitt. and C. Angell 

Analysis of data collected from two groups of ani
mals at the Swine Evaluation Station was partially com
pleted. Components of the index, average daily gain, feed 
efficiency, and backfat, and the index were correlated 
with price. The index of the boar was more highly cor
related with price paid than was any single component 
of the index. Backfat probe had the lowest correlation 
with price. 

Data on feed efficiency by weight intervals were also 
collected. More feed was required per unit of gain as the 
pigs became heavier. These data indicated that the feed 
required per pound of gain during one period was not 
highly associated with the efficiency during another pe
riod. These data indicate that measuring feed efficiency 
to 175 pounds would give a good indication of the ef
ficiency of feed conversion. However, measuring feed 
efficiency to only 125 pounds probably would not be 
satisfactory as an indication since correlation of only 0.46 
was obtained with efficiency measured to 200 pounds. 
Correlations between various carcass traits and measure
ments were also made. Dressing percentages in carcass 
length were poorly correlated with all traits . The loin 
area at the 10th rib was highly correlated with ham 
weight (0.6), loin weight (0.64), and percent of lean 
cuts in the carcass (0 .62) . Backfat thickness was highly 
correlated with percent of lean cuts (0.63) but had lower 
correlations with the individual cuts than did the loin 
area. 

BULL TESTING (400) 

R. K. Leavitt, C. Angell, A. J. Dyer, and H. B. Hedrick 

This project is designed to make production testing 
information available to breeders in their selection and 
breeding programs to aid in making improvements in 
traits that are of economic importance. During this past 
year 24 bulls and 11 steers were tested. The average wean
ing weight for the bulls was 495 pounds and that of the 
steers was 509.6 pounds. Average daily gain was 2.02 
pounds for the bulls and 2.08 pounds for the steers. The 
140 day official test figures indicated an average daily 
gain of 2.41 pounds per day for the bulls and 2.53 pounds 
for the steers. The amount of feed required per 100 
pounds of body weight gain was 711 pounds for the bulls 
and 777.7 pounds for the steers. Test score at the end 
of the test was 80.2 for the bulls and 81.9 for the steers. 

Cooperating Department: School of Veterinary Medicine. 
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YIELD OF RET AIL BEEF CUTS AS RELATED TO BEEF 
CATTLE CARCASS CHARACTERISTICS (409 and 
ES-681 ) 

This project is reported in conjunction with Agri
cuI tural Economics Project 408. 

QUALITY STUDIES OF MEAT AND MEAT PRODUCTS 
(432) 

M. E. Bailey and R. L. Mary 

Fundamental studies on flavor products from beef, 
lamb, and pork indicate that the precursors tor "brothy" 
flavors in these products are water-soluble and of a rela
tively low molecular weight. The major N-containing 
constituents and carbohydrates in aqueous extracts were 
identified and the quantitative effect of heating was de
termined for some of these compounds. Preliminary 
studies have been made on the use of near infra-red re
flectance as a tool for studying both fresh and cured 
meat pigments. It is anticipated that these may prove 
useful as techniques for objectively measuring meat 
colors. 

Publications: Macy. R. 1. 1962 ; Water-Soluble Flavor and Odor 
Precursors of Meat; M. S. thesis, University of Missouri. 

PILOT STUDIES IN ANIMAL HUSBANDRY (447) 

A. J. Dyer and W. H. Pfander 

Objective is to provide a means for immediate study 
of significant problems or new research developments 
and thus minimize the time required to initiate substan
tial research efforts. A preliminary study under this pro
ject on factors causing stiffness in ruminants indicated 
that this problem would require a full -scale research pro
ject for solution ; thus, project No. 502 was initiated. 

BIOCHEMISTRY OF NITROGEN UTILIZATION (493 
and NC-63) 

W. H. Pfander, P. Vipperman, B. Johnson. O. Lewis, C. Nockels, 
and R. L. Preston 

A semi-purified basal ration was prepared and has 
been supplemented with non-protein nitrogen or pre
formed protein. Animals with rumen fistulae have been 
placed on these rations and are serving as subjects for 
determination of the effect of ration N source on the 
amino acids present in blood obtained from the ruminal 
vein. 

Three protein levels (10.9, 14.6, and 18.6% in total 
ration) and two energy levels (527 and 646 ENE kcal 
per lb. ration) were fed to six groups of lambs to deter
mine if blood urea nitrogen would depict the energy
protein adequacy of the ration in relation to the ani~al's 
needs. Increasing protein levels in the feed resulted ill an 



increasing blood urea nitrogen (BUN) . The higher en
ergy level resulted in lower BUN on the two higher pro
tein levels and BUN appeared to increase markedly when 
the Cal :protein ratio of the ration was lower than 49. On 
the basis of these studies, it is recommended that pro
duction rations contain at least 50 Cal ENE per unit of 
protein. 

Cooperating Departments: Agricultural Chemistry and Dairy 
Husbandry. 

DAIRY HUSBANDRY 

J. E. EDMONDSON, CHAIRMAN 

THE ROLE OF HORMONES AND ENZYMES IN 
GLAND GROWTH AND LACTATION (28) 

c. W. Turner, G. W. Pipes, R. R. Anderson .. D. R. Griffith, 
and S. Djojosoebagio 

The DNA nucleic acid which carries the genetic 
potential of cells divides equally in cell multiplication 
Since DNA can be measured chemically, it thus serves as 
an estimate of mammary gland cell division and conse
quently of gland growth. The amount of DNA has been 
found to increase throughout pregnancy, thus indicating 
the rate of growth occurring. Similar growth, as indicated 
by DNA, can be stimulated in ovariectomized rats by 
the daily injection of one ug estradiol benzoate and three 
mg progesterone per day for 19 days. Individual rats have 
been found to show: great differences in extent of gland 
growth. The injection of three ug thyroxine per 100 gm 
body weight will increase DNA of both pregnant and 
experimental rats about 25 percent. Following parturi
tion, there is further growth of the mammary glands dur
ing early lactation and the glands remain at this level 
during lactation. Of the total growth, approximately 60% 
percent occurs during pregnancy and 40 percent during 
lactation. Lactational growth has also been found to be 

MET ABOLIC DISORDERS POSSIBLY RELATED TO 
RATION(502) 

W. H. Pfander, B. Johnson. and O. Lewis 

This project is an outgrowth of Project 447 (Pilot 
Studies in Animal Husbandry). Two additional trips 
were made to the problem areas and samples of feed re
ported to be causing trouble were collected in Shelby, 
Lewis, and Sullivan counties. A sample of timothy hay 
harvested from one of the University farms near Colum
bia in 1961 was found to be toxic to lambs and a sample 
of orchard grass collected in Boone County during 1960 
was found to severely depress digestion. These five sam
ples are now being studied in more detail with screening 
tests. 

Cooperating Departments: Agriculrural Chemistry 

stimulated by growth hormone and hydrocortisone. 
Lactation is stimulated primarily by lactogenic hor

mone. However, by measuring milk yield on the 14th 
day of lactation of rats, it was shown that growth hor
mone, thyroxine, and parathyroid hormone would stimu
late approximately a 100 percent increase in milk yield 
when oxytocin was injected at nursing time to cause 
complete milk removal. When lactating rats are adren
alectomized, lactation fails and the glands recede. The 
amount of adrenal hormones to cause complete replace
ment is now under study. 

When lactation ceases, the lobule-alveolar system 
developed during pregnancy and lactation quickly in
volutes back to a duct system with a great loss of DNA. 
Hormones which may maintain lactation and prevent 
glandular involution are being sought. A study of levels 
of adrenal hormones (glucocorticoids and mineral corti
coids) which will maintain lactation in adrenalectomized 
rats is now in progress. 

Publications: Anderson, R. R., and C. W. Turner; 1962; 
Effect of Adrenalectomy and Corticoid Replacement on Mammary 
Gland Growth in Rats; Proc. Soc. Expt. BioI. & Med. 109:85-
87. Anderson, R. R., and C. W. Turner; 1962; Effect of Adren
alectomy and Adrenocorticoid Replacement on Lactational Per-
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formance in Mice; Proe. Soe. Exp. Bioi & Med. 110:98-100. 
Anderson, R. R. , and C. W. Turner; 1962; Effict of Adrenalec
tomy and Corticoid Replacement on Lactional Performance in Rats; 
Proc. Soe. Expt. BioI. & Med. 110:349. Turner, C. W., and 
D . R. Griffith; 1962; Possible Mec'hanism Governing Release of 
Lactogenic Hormone; Abstract XXII International Congress of 
Physiological Sciences. Prolactin Symposium, Leiden, Hol
land. Proceedings of the International Union of Physiologi
tal Sciences pgs. 740-741. Anderson, R. R., and C. W. Turn
er; 1962 ; Effect of Thyroxine on Adrenal Ascorbate Deple
tion in Intact Female Rats; manuscript complete. Djojosoe
bagio, S., and C. W. Turner; 1962; Influence of Parathyroid 
Hormone on Lactation in Rat; manuscript complete. Griffith, 
D. R., and C. W. Turner; 1962; Hormonal Control of Mam
mary Gland Involution in the Rat; Proc. Soe. Expt. BioI. & 

Med. 110:485. Grossie, ). , and C. W . Turner, 1962. Normal 
Feed Consumption of Female Sprague-Dawley-Roifsmeyer Rats; 
Proe. Soe. Exy. BioI. & Med. 110:748-749. Griffith, D . R., 
and C. W. Turner; 1962; Experimental 'Lactational' Mammary 
Gland Growth in the Rat Measured by DNA; manuscript com
plete. Griffith, D. R., and C. W . Turner; 1962; Effict of Estro
gen and Progesterone Upon Milk Secretion in Normal and Ovariec
and Progesterone Upon Milk Secretion in Normal and Ovariec
tomized Rats and on Mammary Gland DNA; Proe. Soe. Exp. 
BioI. & Med. 110:862-863. Djojosoebagio, S., and C. W. 
Turner; 1962; abstract; The Effects of Parathyroid Hormone 
and Dihydrotachysterol on Milk Secretion in Rat. ). Ani. Sci. 
21:1020. 

IMPROVEMENT OF DAIRY CATTLE THROUGH 
BREEDING (35 and NC-2) 

J. D. Sikes .. K. W. Bower, C. P. Merilan, B. Lail, M. E. Oet
ting, L. R. Rainey. R. Rumans, H. S. Peet 

Herd improvement registry production averages for 
the University of Missouri herds which are components 
of the NC-2 regional linebreeding program were as fbl
lows: Guernsey 136 records, 9,961 pounds of milk, 455 
pounds of fat, 305 2X M.E. Holstein 77 records, 14,310 
pounds of milk, 515 pounds of far, 305 2X M.E. Jersey 
42 records, 8,248 pounds of milk, 435 pounds of fat 305 
2X M.E. 

Official type classification was made on the Holstein 
herd with a resulting classification average of 81.6 on 90 
animals classified. As a result of this classification one 
of the senior herd sires has been awarded Silver Medal 
Type by the National Association. A senior two-year old 
in the Holstein herd has completed what appears to be a 
new Missouri milk record for a senior two-year old on a 
2X milking, with 21,165 pounds of milk and 650 pounds 
of fat in 365 days. 

Milking rate studies have been made on more than 
250 individual cows in the Holstein, Jersey, and Guern
sey herds. Peak flow of milk was found to give the great
est repeatability of the various components making up 
milking rate throughout the lactation. 

Feed preference studies have been conducted on 40 
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Holstein cows. A significant difference was noted in 
preference of high producing cows for concentrates and 
roughage. Preference for concentrates or roughage ap
pears to change very little over several months. This may 
have a significant influence upon selection policies to be 
followed in dairy cattle breeding in the future. 

Cooperating Departments: States of the North Central 
Region. 

INCREASING THE EFFECTIVENESS OF ARTIFICIAL 
INSEMINATION AS A MEANS OF IMPROVING 
DAIRY CATTLE (54) 

J. D. SikeJ, K. W. Bower .. W. F. Hoffman, C. P. MeriJan , P. S. 
Rao, R. Rumans, and D. Grogan 

Preliminary fractional sublimation techniques have 
been developed to study the effect of drying on sperm
atozoa. Comparisons have been made on spermatozoa 
containing glycerol and dimethyl sulfoxide as protective 
agents during freezing. 

Dimethyl sulfoxide was used as a protective agent 
during freezing of spermatozoa as a quick test for de
termining the freezing ability of the spermatozoa. It ap
pears that dimethyl sulfoxide penetrates the ceIl quickly, 
therefore eliminating the long equilibration time re
quired by glycerol. The quick test was used on 31 
ejaculates. From the results it appears that a reasonably 
accurate prediction can be made on a sample's ability to 
withstand freezing and storage at -79°C. This test is im
portant in thar it can be made within a short time after 
the collection of the semen. 

C;ooperating Departments: Agricultural Chemistry. 

INFLUENCE OF DIET AND RELATED FACTORS ON 
THE GROWTH, DEVELOPMENT, AND PERFORM
ANCE OF DAIRY CATTLE (55) 

J. R. Campbell. F. A . Martz, J. D. Sikes, M. E. Oetting, H. 
W. Peet, L. R. Rainey, W. Hinds, J. D. Brechbuhier, G. A. 
Hindrey. and C. P. Merilan 

Forty Guernsey heifers were utilized in multiple 
feeding studies with resulting data showing significantly 
greater (14.4%) body weight gain on significantly less 
(11.8%) estimated TDN per pound of gain in heifers 
fed six times than in those fed two times daily. No sta
tistically significant difference in growth and feed effi
ciency was observed among heifers fed protein and urea 
nitrogen when the urea nitrogen ration was fed six times 
daily. However, there was a significant reduction in body 
weight gain and feed efficiency when the urea nitrogen 
ration was fed only two times daily. Becauso of the eco
nomic advantage urea nitrogen holds over protein nitro
gen, coupled with an expanding need for protein for hu
man nutrition, a feeding system that could include larger 
amounts of urea than is presently recommended is de-



sirable. Based on the results of this study, higher levels 
of urea nitrogen can be used efficiently when fed in small 
quantities at frequent intervals. 

No significant difference was observed among four 
groups of eight Guernsey cows when fed silage (or grain) 
two times or four times daily while all other ration com
ponents were fed two times daily. In studies involving 
40 Guernsey females, heifers fed corn silage and a pro
tein supplement made significantly greater weight gains, 
with higher feed efficiency and less cost per pound of 
weight gain than groups of heifers fed a protein supple
ment and grass hay, oat hay, or corn silage plus oat hay. 

Individual preferences for grain and hay have been 
determined for 42 Holstein cows and individual feed et: 
ficiencies were computed for 24 Jersey heifers on forage 
supplementation studies. These will be used to correlate 
feed efficiency of an animal as a heifer with that as a lac
tating cow. 

Publications: Campbell, j. R., W. M. Howe, F. A. Manz, 
C. P. Merilan; 1962; Effect.r oj Frequency oj Peedin,~ 1m Urea 
Utilization and Growth Characteri.rtic.r in Dairy Heifer.r; manu
script complete. 

ENDOCRINE-GENETIC INTERRELATIONS IN MILK 
SECRETION (80) 

C W. Turner, G. W. Pipes. R. R. Ander.rIJn. R. Willi{ul'IJ, C P. 
Merilan, W. R. Miller, C. E. Hendrich, J. GroJsie. and J. R. 
Brooks 

A method has been developed for the estimation of 
thyroxine secretion rate (TSR) of dairy cattle, poultry, 
and experimental animals using JI :II as a tracer. Many 
of the factors influencing TSR are under study. Current
ly, the TSR of beef cattle and factors influencing its se
cretion rate is being determined. Results indicate that, 
while there is considerable range in individuals, on the 
average beef cattle show a TSR of only half that of 
dairy cattle. Exensive studies also are in progress con
cerning the factors influencing the TSR of sheep and 
swine. 

In fowls, a method is being developed for the esti
mation of thyrotropic hormone (TSH) secretion rate. 
Considerable range in TSH secretion rate has been ob
served. However, there seems to be little relation between 
TSR and TSH secretion. 

More than 30 nulliparous dairy heifers have been 
treated with estrogen and progesterone to grow their 
udders and then brought into lactation experimentally. 
Their mean milk production was 23.8 Ibs. which ap
proached that which might have been expected had they 
calved normally. Results to date indicate that the method 
used to induce the initial lactation has been quite un
satisfactory for the reinitiation of lactation. A method of 
decreasing the progesterone and increasing the estrogen 
levels has been more successful. Currently, a study is in 

progress to determine the extent of udder development 
in nulliparous one, two and three year old heifers by in-

ducing lactation with estrogen without stimulating 
growth. It appears that considerable growth of the 
lobule-alveolar system is occurring during estrous cycles. 

In other studies a method of estimating the pro
gesterone secretion rate of cattle is in the process of be
ing established. It involves the measurement of the 
blood level and the biological half-life (t 'h) of proges
terone in blood. The t'h of progesterone in blood has 
been shown to vary from 21 to 59 minutes. 

Publications: Premachandra, B. N., and C. W . Turner; 1962; 
Pituitary Re-Activation After Prolonged Thyroxine Therapy and 
Withdrawal; manuscript complete. Premachandra, D. N., and 
C. W. Turner; 1962; Increased Lactation Response in Cattle with 
Thyroxine 50 percent Above Thyroxine Secretion Rate; J. Dairy 
Sci. 45:1098-1101. Premachandra, B. N., and C. W. Turner; 
1962; Thyrotropic Hormone Secretion in Cattle Ajter Prolonged 
Thyroxine Therapy and After CompMe Withdrawal; J. Dairy 
Sci. 45:1102-1105. Williams, R., and C. W. Turner; 1962; 
Study oj SlIcce.rJive Experimental Lactation in Dairy COWJ; J. 
Dairy Sci . 45:1248. Brooks, J. R., M. G. Moose, C. V. Ross , 
and C. W . Turner; 1962; Thyroxine Secretion Rate oj Pregnant, 
Dry or Lactating Ewes and oj Lambs; j. Ani. Sci. 21: 1020. 
Pipes, G. W., T. R. Bauman, and C. W. Turner; 1962; The 
Duration of Effict oj Tapazole on the Th,]lroid oj the Bo·vine; J. 
Ani. Sci . 21:1028. Williams, R., and C. W. Turner, 1962. 
Ertrogen Induced Lactation in Dairy Heifers; J. Ani. Sci. 
21:1032. Pipes. G. W ., T. R. Bauman, and C. W. Turner; 
1962; Rate oj AbJorption oj L-Thyroxine ]1:11 jrom the Gcutroin
te.rtina! Tracts oj Dctiry Cattle; J. Dairy Sci. 45:1253. Turner, 
C. W . and T. R. Bauman ; 1962; Biological Assay oj Thyro
protein; J. Dairy Sci. 45:1256, Romack, F. E., C. W. Turner. 
and B. N. Day; 1962; Method oj Estimating Thyroxine Secre
tion Rate oj Swine; J. Ani. Sci. 21:1029. Grossie, j., and C. W. 
Turner; 1962 ; Thyroxine Secretion Rate.r During Food Restriction 
in Rats; Pmc. Soc. Exp. Bio. & Med. 110:631. Leach, B. J., 
and T. R. Bauman; 1962; Thyroxine Smetion Rate oj Missouri 
Valley Mole Scalopus Aquatious; Pmc. Soc. Exp. Bio!. & 
Med. 110:681-682. 

INFLUENCE OF CLIMATIC-ENVIRONMENTAL 
FACTORS ON MILK PRODUCTION, GROWTH AND 
RELATED PHYSIOLOGICAL REACTIONS (125) 

I-!. D. Johnson, J. E. Edmondson, 1-1. H. Kibler, C. P. Merilan, 
R. K. Bergman, R. G. Lundgren, M. K. Yousef, A. Nassar, and 
R. Combs 

Temperature acclimation data on lactating cattle are 
providing a sound basis to determine if cattle fully accli
mate to various climates and produce at their maximum 
genetic potential. Most high producing cows did not 
fully acclimate in current studies whereas the low pro
ducers did. Current physiological data suggest that accli
mation in cattle to heat is accompanied by increase in 
mineral corticoids, and decrease in gluco corricoids func-
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tion. In additional studies, the relationship of utilization 
of thyroxine and the hormonal binding by serum pro
teins is also being investigated. Other studies just com
pleted indicate that controlled feeding was beneficial to 
milk production at temperatures above the "comfort 
zone." 

Publications: Johnson, H. D., Ragsdale, A. c., Berry, 1. L., 
and Shanklin, M. D.; 1962 ; Effiet of Various Temperature
Humidity Combinations on Milk Production of Holstein Cattle; 
Mo. Agr. Expt. Sta. Res. Bul. 791. Kibler, H . H. , Yeck, R. 
G. , and Berry, 1. L.; 1962; Vaporization Rates in Brown Swiss, 
Holstein, and Jersey Calves During Growth at Constant 50° and 
80° Temperatures; Mo. Agr. Expt. Sta. Res. Bul. 792. Kibler, 
H. H., 1962. Energy Metabolism and Related Thermoregulatory 
Reactions to Thermal Stress in 50° and 80° Acclimated Dairy 
Heifers; Mo. Agr. Expt. Sta. Res. Bul. 793. Cargill, B. F., 
Stewart. R. E., and Johnson, H . D.; 1962 ; Effect of Humidity 
on Total Room Heat and Vapor Dissipation of Holstein Cows at 
65, 80, and 90° F; Mo. Agr. Expt. Sta. Res. Bul. 794. Way
man, 0 ., Johnson, H. D. , Merilan, C. P., and Berry, I. L.; 
1962; The Effict of Ad Libitum or Force Feeding of Two Rations 
of Lactating Dairy Cows Subject to Temperature Stress; J. Dairy 
Sci. 45:1472. Berry, I. L. , M. D. Shanklin, and H. D. John
son; 1962; Physit-al Factors Afficting Thermal Insulation Prop
erties of Hair Coats of Dairy Cattle; J. D"airy Sci. 45 :669. Lund
gren, R. G., and Johnson, H. D.; 1962; Effict of Temperatures 
and Control Feeding on Thyroxine Ii 3 1 Degradation Rates and 
Serum Protein Fraction of Dairy Cattle; J. Dairy Sci. 45:689. 
Johnson. H. D., Hahn, L., H. H. Kibler, and C. P. Merilan; 
1962; Heat Acclimation Efficts on Lactation and Related Physi
ological Responses of Cattle; J. An. Sci. 21: 1025. 

Cooperating Departments and Agencies: Agricultural Engi
neering, Agricultural Research Service, USDA. 

OFFICIAL TESTING OF DAIRY CATTLE AND MILK 
GOATS (134) 

J. D. Sikes 

The objective of this project is to provide herd im
provement registry and advanced registry testing service 
to the breeders of registered animals in Missouri . Dur
ing this past year there were 23 Holstein herds with 1101 
cows, five Jersey herds with 195 cows, seven Guernsey 
herds with 352 cows and one goat herd with five does 
that were on test on an average monthly basis. Advanced 
registry testing was utilized by only one breeder. 

Cooperating Agencies: The National Purebred Dairy Cattle 
Associaion and the Milk Goat Record Association. 

FOREMOST GUERNSEYS (BREEDING FOR HERD 
AND BREED IMPROVEMENT AND DEVELOPMENT 
OF AN EFFICIENT DAIRY FARM ENTERPRISE) 
(200) 

] E. Edmondson, J. R. Campbell, F. A . Martz, C. P. Merilan, 
J. D. Sikes, B.Lail, and L. R. Rainey 

This project is an integral part of Dairy Husbandry 
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Projects 35-Dairy Cattle Breeding, 54-Artifical Insemina
tion, and 55-Diet and Growth. Forty Guernsey heifers 
were used in multiple feeding studies with resulting data 
showing significantly greater body weight gain on signi
ficantly less estimated TDN per pound of gain in heifers 
which were fed six times per day than in those which 
were fed only twice daily. 

No statistical difference was found in the growth 
and feed efficiency with heifers fed protein and urea ni
trogen ration when fed six times daily. However, there 
was a significant reduction in body weight gain and feed 
efficiency when the urea nitrogen ration was fed only 
two times daily. No significant difference was observed 
among four groups of eight Guernsey cows when they 
were fed silage (or grain) two times or four times daily 
while all other ration components were fed two times 
daily. In studies involving 40 Guernsey females, heifers 
fed corn silage and a protein supplement made signifi
cantly greater weight gains, with higher feed efficiency 
and less cost per pound of weight gain than groups of 
heifers fed a protein supplement and either grass hay, 
oat hay, or corn silage plus oat hay. 

The average production of 136 cows in the Fore
most Guernsey Herd was 9,961 of milk and 455 lbs . of 
milk fat in 305 days 2X M.E. 

ROLE OF MICROORGANISMS IN DAIRY CATTLE 
NUTRITION (246) 

F. A. Martz, K. W. Bower, Jr. Campbell, M. S. Cunningham. 
W. Hindr and C. P. Menlan 

Four fistulated Holstein cows were used in an extra 
period latin-square design to study the effect of drinking 
water temperature on digestion. Four water temperatures 
(34, 57, 80, and 103°F) were used and digestion was de
termined by total collection. Differences in digestible dry 
matter values were nOt statistically significant for the 
four respective water temperatures. Rumen fluid samples 
have been taken and will be analyzed for volatile fatty 
acid determinations. 

The nylon bag rumen immersion technique has 
demonstrated excellent repeatability since no difference 
in DDM was observed with different water temperatures. 
This does not indicate that the technique will resolve 
small differences but it does indicate that these values 
are consistent with in vivo values in this particular study. 
Cooperative work with the Field Crops Department 
showed that varietal means for three Fescue, six Orchard 
grass and five Brome grass varieties were 79.5, 74.2, and 
74.5 percent DDM digestability, respectively. Only one 
variety, Southland Brome, was significantly different 
from other varieties within species. 

Cooperating Departments: Agricultural Chemistry, Animal 
Husbandry, School of Veterinary Medicine, and Field Crops. 



COMPOSITION AND AMOUNT OF MILK SECRETED 
FROM THE INDIVIDUAL QUARTERS OF THE 
BOVINE UDDER AS ASSOCIATED WITH UDDER 
INFLAMMATION (445) 

R. T. Marshall, J. E. Edmondson , and J. Brechbuhler 

Monthly tests for udder inflammation were complet
ed on 109 Holstein and 62 Jersey animals making a total 
of approximately 6000 individual quarter tests. Results 
from these tests combined with results from tests made 
in the first year of the study are serving as a valuable 
tool for choosing experi mental animals for use in other 
projects as well as in conjunction with this particular re
search. 

Ten animals with completely normal udders and 12 
animals which showed inflammation in from one to 
three quarters have been milked with the quarter milker. 
Results from samples obtained from these animals in
clude data on freezing point, percent chlorides , percent 
lactose, percent total solids, percent fat , percent solids
not-far, percent total nitrogen , percent casein nitrogen, 
percent whey protein nitrogen, specific gravity, and leu
cocytes per milliliter of milk. Also run on these samples 
are California Mastitis Test, the Hotis Mastitis test, and 
a blood agar culture test for mastitis. Since June 1962, 
all samples have been tested for calcium and phosphorus 
content and bacteriological plate counts have been made 
on samples taken before and after milking. The data ac
cumulated in 1962 represent approximately 1500 individ
ual composition tests. Data on abnormal quarters thus 
far obtained are not sufficient for statistical analysis but 
do indicate the importance of the effect of udder inflam
mation upon the amount and composition of the milk 
from affected cows. A summary of data from the study 
of 13 comparable quarter pairs showed a mean yield de
crease of 2.29 pounds of milk and mean percentage de
creases of 0.47 milk fat and 0.37 solids-not-fat due to in
flammation caused by established bacterial infections. Re
sults from the same comparisons indicate a higher freez
ing point of milk which comes from inflammed quarters. 

Publications: Marshall, R. T ., and Edmondson, J. E.; 1962 ; 
Value of California Mastitis Test Records to the Pratitioner; J. 
Amer. Vet. Med. Assoc. 140:45. 

Cooperating Departments: School of Veterinary Medicine. 

SEROLOGICAL REACTIONS OF STRAINS OF 
STAPHYLOCOCCUS AUREUS FROM THE BOVINE 
GLAND (446) 

J. E. Edmondson and J. Brechbuchler 

Sixteen antisera were produced from coagulase-posi
tive strains of staphylococci and stored at -20°C to use 
in testing additional cultures. Sixty cultures of the family 
Micrococcaceae were selected for additional testing. Some 

of these cultures were closely related while others were 
radically different in characteristics. These different cul
tures were selected to check specificity of the 16 antisera. 
The reactions were somewhat varied but would indicate 
low specificity of the antisera. The agreement of reaction 
between certain selected cultures tends to indicate that 
the slide agglutination test may be useful in gross group
ing of microorganisms. The low specificity of some anti
sera may have reduced the grouping of some cultures. 

Cooperating Departments: School of Veterinary Medicine. 

AUTOMATIC MERCHANDISING OF DAIRY 
PRODUCTS THROUGH MULTIPLE VENDING UNITS 
(452) 

D. S. Shelley, J. E. Edmonciron, W. H. E. Reid, and V. Davi.r 

The results of this study show that when coin oper
ated vendors are made available in the proper manner 
and the proper location consumers will accept fluid milk 
products readily hom them. Seasonal trends appear to 

influence consumer acceptance. A relationship was found 
between age and products selected. Adults chose milk or 
chocolate milk 7.3 to 1 over lemonade, while the student 
ratio was 2.8 to 1. Problems encountered in use of high 
initial cost vending machines include constant servicing 
required to keep them fuJI and mechanical failure of coin 
changers and select me~hanisms. Vandalism has also 
proven to be a problem in upkeep of vending machines. 
Product spoilage due to machine failure is a major prob
lem. Comparison between data obtained in this study 
and that of a study on milk sales in supermarkets shows 
that mechanical vendors can be expe.cted to maintain a 
more desirable temperature. This suggests that shelf-life 
of vendor-stored milk will exceed that of milk stored in 
supermarket display cases. Vendor temperatures can be 
maintained within 38° and 40°F. 

Cooperating Departments: Agricultural Economics. 

DEVELOPMENT OF LOW-CALORIE CHEESE-LIKE 
DAIRY FOODS (454) 

R. T. Marshall, J. E. Edmonciron, W. H. E. Reid, D. S. Sheffey, 
J. D. Brechbuhler 

Representative commercial sour cream dips of five 
flavor varieties were analyzed for chemical and bacterio
logical composition. Fifteen different tests were perform
ed and marked differences in composition were noted. 
Fat content varied from 11.00 to 29.72 percent. Solids
not-fat comprised from 7.54 to 18.55 percent of the 
sample compositions. Two-thirds of the samples had lac
tic acid concentrations of 1.15 percent. Standard plate 
counts varied from 30,000 to 43 million per gram. Yeasts 
or molds were found in 15 percent of the fresh samples. 
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However, by the end of two weeks stOrage at 50°F, 60 
percent contained detectable numbers. Counts ranged 
into the hundreds. Mold and yeast growth was slower at 
40°F. Counts did not exceed 10 per gram after two weeks 
storage. These data show that sour cream dips can be 
expected to maintain high quality for several weeks at 
normal refrigeratOr temperatures. In recent srudies in this 
laboratory dips have been made using concentrated milk 

ENTOMOLOGY 
P. C. STONE, CHAIRMAN 

FURNISHING INFORMATION ON MISSOURI 
INSECTS (30) 

P. C. Stone, H. E. Brown, W. R. Enns, M. L. Fairchild, K. 
Harrendorf, L. Haseman, L. Jenkins, R. E. Munson, and C. W. 
Wingo 

The survey entomologist maintained a surveillance 
and kept the departmental staff informed concerning po
tential pest outbreaks within the state and continued an
nual surveys on the abundance of the European com 
borer, the southwestern corn borer, grasshoppers, the 
Hessian fly and the western corn rootworm. Information 
obtained under this project has caused serious concern 
among entomologists about the presence of the south
western corn borer in 30 southern counties of the state 
and of the recent invasion of the western corn rootworm 
into seven northwestern counties. 

Both of these pests may severely reduce corn pro
duction. The southwestern corn borer girdled as much 
as 43 percent of the corn stalks in a few late planted 
fields. The western corn rootworm caused only slight 
damage within the state. However, in Nebraska it has 
been found to be highly resistant to insecticides and is 
extremely destructive. Grasshoppers were found in mod
erate to severe numbers (8 to 60 per square yard) in the 
central, north central, and eastern areas of the state. Hes
sian fly populations were normal. 

Cooperating Departments and Agencies: Cooperative Ex
tension Service, Agricultural Editors. 
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set with lactic starter distillate, lactic acid, and stabilizer. 
This n:ethod shows promise of acceptability for produc
tion of medium-calorie dips without the time and labor 
consuming procedures involved in production from cot
tage cheese base. 

Publications: Sharma, P. D.; Comparison Studies of Commercial 
Sour Cream Product; M.S. thesis, University of Missouri. 

Cooperating Departments: School of Home Economics. 

INVESTIGATIONS AND CONTROL OF THE 
CODLING MOTH AND OTHER FRUIT, VEGETABLE, 
AND ORNAMENTAL PLANT INSECTS (31) 

W. R. Enns, H. E. Brown, G. N. Clark, L. Haseman, J. W. 
Neal and S. B. Plurad 

Studies on evaluation of chemical compounds as po
tential aphid ovicides were continued. Experimental com
pounds Nia 5767 and DN-289, Ethion plus oil, and 
Phosphamidon gave unsatisfactory results in these tests. 
Larger field plots were treated with aldrin, dieldrin, 
chlordane, and heptachlor as soil insecticides for grape 
root borer control but results will not be available until 
subsequent years. Guthion was applied to soil in vine
yards for residue studies. 

Experimental insecticides Imidan and Zectran were 
evaluated for app'le insect control. Both proved effective 
but failed to prevent spider mite infestations. Experimen
tal insecticide D ylox was evaluated on rutabagas, egg
plants, collards, cabbage, kale, tomatoes, squashes, and 

pumpkins. Experiments to control Sweet Gum Scale 
were initiated with very promising results using Sevin 
and Shell OS 3562. 

Preliminary trials were undertaken to determine phy
totOxicity of some systemic organo-phosphates on elms 
in connection with experiments to control the vector of 
Dutch elm disease. Life histOry studies of grape root 
borer were continued and preliminary steps conpleted to 
investigate the female sex-attractant of this species. 



Rearing and plating of eggs and body extracts of 
apple aphids were continued in studies of the possibility 
of aphids being vectors of fireblight of apples. 

Publications: The following manuscripts were completed: 
Suggestions for Spraying Commercial Apple Orchards, 1963; Sug
gested Peach Spray Programs, 1963; 1963 Suggestions for Spray
ing Grapes; Life History Studies of the Grape Root Borer in Mis
souri; Experimental Control of Sweet Gum Scale with Insecticides; 
and Strawberry Insect and Disease Control. 

Cooperating Departments and Agencies: Horticulture, Co
operative Extension Service, and U. S. Public Health Service. 

ENTOMOLOGY MUSEUM (36) 

W. R. Enns, J. Albert, H. E. Brown, R. L. Carrol!, M. A. 
Davis, G. HarriJ, R. A. Hart, L. Haseman, R. Kimerle, D. J. 
McReynolds, J. W. McReynolds , K. M. Schnellmarm, P. C. Stone, 
and C. W. Wingo 

Approximately 17,000 insect specimens were mount
ed and labeled for the U. S. National Museum under a 
cooperative agreement. Investigations using electro
phoretic techniques were concluded on the significance of 
hemolymph proteins in the taxonomy of beetles. A study 
of the biology and identity of midges and mosquitoes 
associated with municipal lagoons has been initiated and 
a cooperative study with the School of Forestry in identi
fyi ng insects and insect damage to treated fence posts 
was continued. Approximately 1000 routine service iden
tifications were made by faculty members on this pro
ject and a synoptic catalog of the spiders of Missouri has 
been started. 

Publications: Manuscripts completed during this year in
cluded: Hemolymph Proteins as Taxonomic Charactm; A Synop
tic Catalog of the SpiderJ of Missouri; Host Plant Relationships 
of Nemognathine Blister BeetleJ; and A Supplement to the Li,rt 
of Aphidr and Their Host Plants in Mi,rsouri. 

Cooperating Departments and Agencies: School of Forestry, 
U. S. National Museum. 

IMPROVING THE CHEMICAL CONTROL OF 
ARTHROPOD PESTS OF LIVESTOCK AND 
MEASURING THE BENEFITS OF SUCH CONTROL 
(46) 

c. W. Wingo, M. D. Cates, E. C. Houser, and F. E. Williamson 

Intensive field studies of dung-breeding flies and 
their parasites associated with the face fly, Musca autumn
alis: were conducted. This involved the collection, rear
ing, and examination of some 15,253 muscoid larvae for 
parasitism. The highest parasitism (77%) of M. autumn
alis by A. pallipes was recorded September 27 in the Mo
berly area. Highest parasitism (12%) of M. autumnalis by 
Eucoila sp. was recorded near Macon, July 25. Maximum 
seasonal parasitism by the two parasites of four species 
of muscoid fly larvae breeding in manure was 16 per-

cent at Moberly. 
Rearing of A. pallipes and Orthellia caesarion was ac

complished in the laboratory. Techniques, diets, and pro
cedures for holding at low temperatures have been de
veloped or are under development. The field biology and 
natural dispersal of M . autumnalis in the state was 
studied. It was significant to find that the face fly popu
lations in Missouri continued to decline for the second 
consecutive year, even though the active season was over 
two months longer than in 1961. Populations of eco
nomic proportions were generally absent from the in
fested portion of the state. 

Publications: Benson, O . 1., and C. W. Wingo ; 1962; 
Investigation of the Face Fly in Missouri; manuscript complete. 

Cooperating Departments and Agencies: Animal Husband
ry, Dairy Husbandry, and Cooperative Extension Service. 

FURTHER STUDIES ON THE INFLUENCE OF DIF
FERENT ELEMENTS AND PLANT NUTRIENTS ON 
THE WELL-BEING AND FECUNDITY OF THE HOUSE 
CRICKET AND OTHER INSECTS (74) 

P. C. Stone. J. C. Alhert, A . R. Chauthani, L. Haseman, tlnd 
M. P. West 

Laboratory studies of the life cycle and ecology () 
the house cricket were carried out while evaluating thi: 
insect as a possible laboratory animal. Ten inbred line~ 
of this cricket were maintained separately in the labora
tory. The progeny of these inbred lines of crickets were 
used in diet experiments during the year and were also 
supplied to the Biochemistry Department for assay studies 
as needed. 

Forty comparative tests on the survival and average 
weight were made on groups of 25 one-day-old crickets 
fed for 30 days on forage crop diets. These diets were 
rated accordi ng to the highest percentage of survival 
(92%) of the crickets to the lowest (8%) as follows: 
Cerophyl + Gaines dog food, Cerophyl + 3% salts, 
Cerophyl + 1% NaCI, Cerophyl, 3rd cutting alfalfa, Or
chard grass, Orchard grass + 0.5% NaCI, 1st cutting al
falfa, Timothy, Fescue, and Orchard grass + 1% NaCl. 
The individual weights of crickets at 30, 40, and 50 days 
of age and at maturity were recorded in the first nine ex
periments. 

The extreme range of the individual weights of the 
inbred crickets at 30 days of age is a major hindrance in 
the use of this insect in diet experiments. The two in
bred lines consistently having the highest and lowest 
survival were compared in three tests during 1961 and 
six tests during 1962. At 30 days of age inbred line num
ber 4009 avaraged 292 milligrams and had an average 
rate of survival of 94. 7 percent. Inbred line 8000 and 
8001A averaged 260 milligrams and had an average sur
vival rate of 71.5 percent. 
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Publications: Manuscripts completed during the year include: 
Cri,'kets on Forage and Synthetic Diets, P. C. Stone ; and The 
Eflects of Varying Amounts of Sodium in the Cricket Diet, T. D. 
Luckey and P. C. Stone. 

Cooperating Departmmts: Soils, Field Crop~, Agricultural 
Chemistry, Animal Husbandry, Horticulture, and Biochemis
try (School of Medicine). 

INSECT PESTS OF SMALL GRAINS (102) 

H. E. Brown, L. Haseman. J. D. Munson, P. C. Stone, and E. 
A. Wilson 

In experimental studies, Phorate and DiSyston, sys
temic phosphate insecticides, were used at the rate of 
one pound actual per acre in a 10 per cent granule form
ulation applied to the drill row at planting time. Knox 
and Monon wheat varieties, susceptible and resistant to 

Hessian fly arrack, were grown under a moderate infesta
tion of that insect (125 maggots per 100 plants) with 
the following results: Excellent control was obtained 
with both insecticides with counts showing averages of 
less than one maggot per 100 plants in all treatments 
while the controls averaged 125 maggots per 100 plants. 
A protective period of at least six weeks was indicated 
by these results. 

Samples taken from this experiment showed that on 
November 6, 58 days after planting, Knox wheat treated 
with DiSyston ageraged 3000 pounds more forage per 
acre than the untreated controls. The DiSyston treatment 
increased Monon forage by 1700 pounds per acre. Pho
rate increased forage yields on the two varieties by 1700 
and 1200 pounds, respectively. Phorate was tested at 
dosage rates of lh, %, 1, and llh pounds per acre with 
the lowest rate giving control as good as the higher rates 
over a required protective period of five weeks. Further 
experimental evidence was obtained that chlorinated hy
drocarbon insecticides would control the Hessian fly un
der certain conditions but results were variable and large
ly unpredictable. 

Cooperating Departments and Agencies: Field Crops, Soils, 
Cooperative Extension Service, and U. S. Department of 
Agriculture. 

INSECTS OF COTTON IN THE COTTON GROWING 
SECTION OF MISSOURI (214) 

K. Harrendorf and A. J. Keaster 

Nine materials were compared for effectiveness in 
controlling established infestations of the spider mite, 
Tetranychus atlanticus. Trithion and ethion at 0.375 pound 
per acre were equal or superior to all other treatments. 

Comparison of 18 treatments for control of the boll
worm, Heliothis zea Boddie, showed DDT at 1.5 pounds 
per acre to be as effective or superior to all other treat
ments. Materials and dosages showing promise were 
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Zectran at 1.5 pounds per acre and ethyl methyl Guthion 
at 0.5 pound per acre. Aphid control with ethion at 0.5 
pound per acre, Trithion at 0.375 pound and Trithion at 
0.5 pound per acre was comparable to control with the 
recommended treatment of 1.0 pound malathion per acre. 
Ethion at 0.375 pound per acre resulted in considerable 
reduction of the aphid population but was inferior to the 
other treatments . 

Applications of Phorate and DiSyston in pre-emer
gence weed control treatments at planting did not effec
tively control thrips. DiSyston granules applied in-the
furrow at planting resulted in fair thrips control and 
good aphid control six weeks after emergence. Control of 
thrips on late planted cotton did not result in increased 
yields at either of two locations. 

Publications: Cotton Insect Control,. 1962; Mo. Agr. Ext. Cir. 
766. 
Cooperating Departmmts: Field Crops. 

INSECT PESTS OF CORN, SORGHUM AND STORED 
GRAINS (269) 

M. L. Fairchild, D. V. Affemann, A . J. Keaster, W. E. 
Williams, H. E. Brown, L. Haseman, and P. C. Stone 

Mass selection for corn earworm resistance during 
the past six years in two synthetic lines have proved to 
be successful. A paired row technique can be used in the 
nursery to evaluate the degree of earworm resistance and 
at the same time self-pollinate the line. Methods of se
lecting for corn earworm and European corn borer re
sistance in corn with natural infestation have been im
proved. There were indications that the Angoumois grain 
moth could select for levels of amylose in corn. 

Sevin alone and Sevin in combination with DDT 
gave better control of the corn earworm in sweet com 
than DDT alone. 

Late planted grain sorghum was subject to severe 
sorghum midge damage in southeastern Missouri. Sor
ghum webworm was controlled by most insecticides test
ed. Certain insecticides showed severe phytotoxicity on 
some varieties of sorghum. 

The effectiveness of southwestern corn borer control 
appeared to be correlated with plant development as well 
as borer development when the insecticides were applied. 
Dosage mortality studies on adult western corn root
worms indicated an increase in LD50 and development of 
resistance in Northwest Missouri to chlorinated hydro
carbons but field plots indicated heptachlor and aldrin 
were still effective. The southwestern corn borer now in
fests most of the corn producing area in southeastern 
Missouri and the western corn rootworm was found in 
seven northwest Missouri counties. 

Publications: Manuscripts completed during the year in
clude: Zuber, M. S. and M. L. Fairchild; Mass Selection for 



Corn Earworm Resi.rtance. Fairchild, M. 1. and M. S. Zuber, 
Selection for High Amylose Corn with Angoumois Grain Moth. 
Keaster, A. J., D. V. Allemann, and M. 1. Fairchild; Chemica! 
Control of Sorghum Insects in Missouri. Allemann , D. V., A. J. 
Keaster, and M. 1. Fairchild ; Phytotoxicity of Insecticides to 
Grain Sorghum. Fairchild, M. 1. ; Trap to Collect Corn Ear
worm Larvae. 

Cooperating Departments and Agencies: Field Crops, Coop
erative Extension Service, and USDA. 

FACTORS INFLUENCING EUROPEAN CORN BORER 
POPULATIONS (270 and NC-20) 

M. L. Fairchild, D. V. Allemann, A . J. Keaster, and W. E. 
Williams 

In Carroll County, delay of corn harvest from the 
previous fall until the spring of 1962 provided favorable 
overwintering for corn borers and resulted in a higher 
population in the early spring than during the three pre
vious years . Borer populations in the early spring in 
New Madrid County were approximately equal to those 
in 1961. The midsummer borer populations in both 
counties were lower than the average found at this time 
of the year in these areas. However, in both counties 
there were tremendous increases (23 and 12 fold re
spectively) in borer populations from midsummer to 
early fall. 

Similar increases in borer populations between these 
two surveys were observed in 1960 and 1961, while in
creases in borer populations during the years 1956 
through 1959 were much less. This indicates that the 
borer is becoming adapted to Missouri conditions and 
there is better synchronization between the development 
of the corn plant and corn borer. 

Based on seven years' data there are 96.9 percent and 
93.4 percent reductions in borer populations in New Ma
drir and Carroll Counties, respectively, between the early 
fall of one year and late spring of the next year. Borer 
reductions due to mechanical harvesting averaged 30.2 
percent and 67.9 percent in New Madrid and Carroll 
Counties, respectively, while borer reduction due to win
ter mortality averaged 36.2 percent in New Madrid and 
82.9 percent in Carroll County. Spring work has a tre
mendous effect on borer populations in both counties 
but has a greater effect in New Madrid County (97.2 per
cent reduction) than in Carroll County (68.7 percent re
duction). 

Publications: The European Corn Borer and its Control in the 
North Central States; 1962; North Central Reg. Pub. No. 22 
(Rev.); Agr. Expt. Sta., Iowa State College. 

Cooperating Departments and Agencies: Field Crops, 
USDA, and North Central States. 

INVESTIGATIONS OF PLANT AND ANIMAL 
TOLERANCE TO SOIL INSECTICIDES AND THEIR 
ACCUMULATION AND DECOMPOSITION IN SOILS 
(283 and NC-19) 

c. W. Wingo, A . T. Anderson. and E. C. Houser 

Soils treated in June, 1957. with Heptachlor at 10 
and 100 pounds per acre contained 32 to 35 percent and 
18 percent, respectively, of the original heptachlor as hep
tachlor and heptachlor-epoxide in June of 1962. Soils 
treated with dieldrin at 10 and 100 pounds per acre con
tained 20 to 28 percent and 49 to 51 percent, respective
ly . of the applied dieldrin in June, 1962. Decomposition 
and/ or disappearance of both insecticides occurred at a 
faster rate during the first three years of the five-year 
period than during the last two years . Corn grown on 
these treated plots was not affected by the insecticides in 
1962. 

Cooperating Departments: Agricultural Chemistry. 

FACTORS AFFECTING POPULATION AND 
DISTRIBUTION OF NEMATODES OF MISSOURI 
(312) 

L. jenkins, W. Nance, and J. Northcutt 

Korean Lespedeza and the Lee variety of soybeans 
were similar in susceptibility to the soybean cySt nema
tode when grown in the greenhouse. In the same test 
the Pekin soybean was free from the soybean cyst nema
tode. Tomato plants resistant to the root-knot nematode 
were grown with roots free from nematodes in south
eastern Missouri where susceptible varieties were severely 
attacked. 

Dibromo chloropropane used at the rate of \12 gal
lon per acre in row treatment produced a normal second 
crop of green beans on a farm in southeastern Missouri 
whereas on an untreated area the beans were a total loss. 

Four seasons of results showed no increase in pro
duction of California Wonder pepper where the root
knot nematode was controlled. The control of nematodes 
on green beans, muskmelons, sweet potatoes, peanuts, 
squash, pumpkins, and cucumbers by the use of a soil 
fumigant was further evaluated. 

The yield of Auburn M cotton was not increased by 
the use of Dibromo chloropropane to control the root
knot nematode. 

Publications: Jenkins, 1. ; 1962 ; Nematode Research in Missouri 
from 1956 to 1962; manuscript complete. 

Cooperating Departments and Agencies: Horticulture, Field 
Crops, and USDA. 

39 



BIOLOGY AND CONTROL OF LEGUME AND 
GRASS INSECTS (369) 

D. M. Daugherty, J. E. Campbell, A. R. Chauthani, and D. L. 
Miller 

Chemical analysis of soybeans damaged by the green 
stink bug revealed a reduction in oil content as much as 
1.34 percent below the undamaged counterpart. This re
duction, along with a corresponding increase in protein 
content, apparently results from the production of small
er beans which have a greater proportion of seed coat to 

oil bearing tissue. 
The causative organism of Yeast Spot of lima beans 

was isolated from stink bug damaged soybeans. Attempts 
to isolate the organism from the salivary gland, salivary 
receptacle, and the alimentary canal of the green stink 
bug have not been successful although other yeast species 
are common. Evidence indicates that the Yeast Spot or
ganism is not transmitted to developing soybean seeds 
by mechanical punctures made to simulate stink bug 
feeding wounds. 

Seven insecticides used to control stink bugs resulted 
in only slight soybean yield increases. Evaluation of stink 
bug damaged beans in the insecticide tests is incomplete. 
Soybean varietal differences in susceptibility to stink bug 
damage, though influenced by date of planting, were sig
nificant among five commercial varieties within each of 
four planting dates. Current tests related to host plant 
resistance are incomplete. The findings above are useful 
in establishing the role of stink bugs in reducing the 
quality of soybeans. Studies of differences in susceptibili
ry of soybean varieties to attack indicate the need for re
search on stink bug damage control through the use of 
resistant host plant varieties. 

Publications: Daugherty, D. M., An Evaluation of Damage 
to Soybeans by Brown and Green Stink Bugs; manuscript com
plete. 

Cooperating Agencies: USDA. 
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BIOLOGICAL FACTORS AFFECTING GRASSHOPPER 
ABUNDANCE IN MISSOURI (435 and NC-52) 

D. M. Daugherty, K. H. W. Boewe, J. E. Campbell, A . R. 
Chauthani. and D. L. Miiier 

More than 500 grasshopper mites in all stages of de
velopment have been mounted on slides for a taxonomic 
study of the species complex of Eutrombidium trigonum 
(Hermann) . The U. S. Museum collection of Eutrombi
dium spp. is on loan to aid in the research of this group 
of mites. Studies of specific taxonomic differences be
tween the mites are incomplete. The comparative biology 
of the red grasshopper mites from different hos t species 
of grasshoppers was studied to augment specific morpho
logical characteristics revealed in the taxonomic studies. 
The biology of an unidentified Erythraeid mite was stud
ied and its effectiveness in controlling grasshoppers was 
observed. This mite is parasitic in the larval stage on 
several species of grasshoppers and feeds readily on grass
hopper eggs. It is a potential biological control agent in 
reducing grasshopper populations. The prevention of 
grasshopper outbreaks may depend upon thorough 
knowledge of the use of parasites and predators and 
other applied biological control factors . 

Publications: D. M. Daugherty ; 1963; An UnuJual DeJcrip
tion of the Red Grasshopper Mite; manuscript complete. 

Cooperating Departments and Agencies: North Central 
States and USDA. 

INTRODUCING THE SUGAR BEET CROP TO 
MISSOURI AGRICULTURE (492) 

This project is reported in conjunction with Project 
492 in the Department of Field Crops. 



FIELD CROPS 

E. L. PINNELL, CHAIRMAN 

IMPROVEMENT OF MISSOURI FARM SEEDS (19) 

L. E. Cavanah, V. Stanway, C. Haywmd. and E. L. Pinnell 

Foundation seed of spring oats, winter wheat, win
ter barley, orchard grass, lespedeza, soybeans, cotton, and 
corn was produced on approximately 358 acres. Initial 
distribution of 417 bushels of Knox 62 wheat was made 
to seed producers for the fall plantings. Breeders' seed 
of Hill , Lee, and strains SL-2 and L-2 soybeans was in
creased. Seed of four promising corn hybrids was produc
ed for distribution for further performance information. 
The seed testing laboratory made 8,933 tests on 4,147 
samples of seed. Included were tests for purity, noxious 
weed seeds, variety, and germination, which provided val
uable information for planting purposes. 

Information obtained on rate of germination showc:d 
that cottonse<.:d germinated faster at a constant tempera
ture of 30°C. 

The uniform regional grain sorghum test did not 
produce adec)uate stands for reliable yield data to be ob
tained. Other agronomic data, however, were obtained 
for further study. 

Publications: V. Stanway; Additional Observations Mtlde on 
the Rate of Germination of Cotton.reed at a Constant and Two 
Alternelting Ternperatures; manuscript complete. 

MECHANISM OF HEREDITY IN CORN (48) 

M. G. Nuffer, E. H. Coe, Jr. , G. G. Doyle. G. Fic.ror, and G. 
Kikud()me 

Experimental evidence indicates that the highly ef
fective chemical, mutagen ethyl methane sulfonate, pro
duces both chromosome breaks and discrete single gene 
changes and, therefore, offers some promise in producing 
gene mutations. Tests to determine the mode of action 
of certain mutator genes have added materially to accum
ulated knowledge of these little-undersood agents. Ma
terial is now being prepared to test whether or not cer
tain virus infections can alter the genotype of the host 
plant. If so, this will initiate an entirely new concept in 
higher plant genetics. 

Evidence has been obtained which indicates prefer
ential pairing of related homologous chromosomes in tri
somic material containing foreign chromosomes from 
exotic stocks. Also, stocks with duplication of chromo
some segments carrying SUI Yl ae and wx have been ob-

tained. It has been determined that the B' conversion 
type inheritance pattern discovered in this laboratory has 
properties that may put it in the same class as geneti
cal! y- incorporated viruses (episomes) in bacteria. The 
sequence of action of the nine known genes controlling 
synthesis of anthocyanin pigment in the kernel has been 
established. The way is thus opened for more precise 
analysis of gene action in this system. 

Publications: Coe, E. H ., Jr. ; Sp()ntetneous Mutation ()f the 
/Jil'ltmne CIII()r Inhibitor in Mtlize; Genetics 47:779-783. Coe, 
E. H., Jr., and G. M. Redd y; Interti.lJue Complementation; a 
Simple Technique for Direct Ana~ysis ()f Gene-Actiofl Sequence: 
Sci. 138:149-150. Coe, E. H., Jr. , and G. M. Reddy; ExtemirJrl 
II! the Gene-Action Sequence in Anth()C)cwin Synthesis in Maize 
by Some Spc'ciet/ Tests; Genetics 47:978. Neuffer, M. G.; COrJ
.ric/mlti()rI of the SUP/'reJ.ror Element I-IypotheJiJ for Mutable Loci; 
Genetics 47:973. NeufICr, M. G. and Gyula Ficsor; The Ml1-
/agenic Action of Ethyl Metheme Sulfonate in Maize. Sci. 139: 
1296-1297. 

Cooperating Departments: Agricultural Research Service, 
USDA. 

IMPROVEMENT OF THE MISSOURI SOYBEAN 
CROP (49) 

L. F. WilliamJ, A. L. MtttJon. arid C. Hayward 

Progress was continued in transferring resistance to 
Phytophthora rooe rot, downy mildew, root knot nema
tode and cyst nematode to the Commercial varieties Clark 
and Scott. Resistance to downy mildew in crosses of Kan
rich and Clark was found to be due to a dominant allele. 
This allele confers resistance to a number of races. Tech
nique improvements enable resistance readings to be 
made when plants are two weeks old . Research on the 
inheritance of resistance to the cyst nematode has dem
onstrated that the association between colored seed coat 
and resistance is genetic rather than physiological and 
that there is a dominan t allele linked with colored seed 
coat necessary for resistance in addition to the three re
cessive ones already reported. A linkage study indicated 
that Phytophthora resistance was not associated with dif
ferences in height, number of nodes, or genetic markers 
on 14 of the 20 chromosomes. 

In crosses between Clark and Sioux, selections with 
50 percent protein have been isolated, indicating that the 
high protein content of Sioux soybean can be transmit-
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ted in crosses. The downy mildew research will permit 
rapid use of this source of resistance in commercial varie
ties . 

Cooperating Agencies: USDA. 

BREEDING HYBRID CORN FOR MISSOURI (85) 

M. S. Zuber, P. J. Loesch jr. , O. V. Singleton, V. L. Fergason, 
T. P. Singh, and C. Hayward 

Inbred lines Mo14W, Mo15W, and Mo16W were 
released. Seed for four new hybrids, M040nW. Mo-
4076W, M05402W, and Mo1023, was produced on a 
small scale for farmer testing in 1963. Numerous new 
single and double cross hybrids were tested in 1962 but 
performance data have not been evaluated. Yield trials 
of high amylose hybrids show 15 to 25 percent less yield 
and four to six pounds less bushel test weight than nor
mal dent hybrids. 

Different levels of nitrogen and different plant densi
ties had little effect on amylose synthesis. The negative 
relationship between total degree days for the growing 
season and amylose synthesis was substantiated. Prelimi
nary results show a significant positive correlation be
tween kernel hardness and amylose content. Angoumois 
grain moth shows a preference for corn having the low
est amylose content. Results thus far indicate a possibili
ty of employing this insect for separating kernels varying 
in amylose content. Stalk quality, as measured by crush
ing strength for two-inch stalk sections, indicate that this 
trait is inherited with high crushing prepotent over low 
and reduction of stalk strength by stalk rots can be de
tected. A significant negative correlation was found be
tween crushing strength and stalk lodging. 

Cooperating Agencies: Agricultural Research Service, USDA. 

BREEDING AND GENETICS OF WINTER BARLEY 
(90) 

J. M . Poehlman, C. Hayward, C. F. Hayward. P. H. Hoskins, 
and A. Matson 

No. B-475, a winter barley, occupies nearly all of 
the Missouri barley acreage. This strain is high in yield, 
winter hardy, and is resistant to loose smut. However, 
improvements in straw strength and hardiness are needed. 
Experimental strain B1187, from the cross (Admire-M.
E.B.) x (Archias Winter-M.E.B.), is being increased for 
distribution. B1187 is superior in yield and bushel weight, 
has shorter and stiffer straw, and is similar to B-475 in · 
winter hardiness and smut resistance. B-475 has been 
crossed with Kearney, Dicktoo, Ludwig, and B-969 to 
improve winter hardiness. Hardy strains from these 
crosses are being evaluated. B1222, from the Kearney x 
B-475 cross is equal to Kearney in hardiness. Like most 
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of the other selections with improved hardiness it is in

ferior in one or more agronomic qualities but is being 
used in a second cycle of crosses. B-475 has been crossed 
with short, stiff "uzu" introductions from Korea to im
prove straw and winter hardiness . The "uzu" gene re
duces length of stem, spike internodes, and awns, but 
also reduces yield potential due to reduced tillering and 
smaller seed size. Photosynthetic efficiency of "uzu" types 
and B-475 are being compared by the "leaf-area index" 
technique. The potential utilization of winter barley, 
both six-row and two-row types, for malting is under 
study . A survey showed the 1962 crop in Missouri to 
have thin kernels due to abnormally high May tempera
tures and some weathering. 

Publications: Barthakur, B. C. and J. M. Poehlman; Response 
of Normal and "Uzu" Winter Barley Varieties to Fertilizer Ad
ditions; Agron. Jour. 54:329-332. Poehlman, J. M.; A Versa
tife Nursery Seeder; Agron. Jour. 54 :364-365. Hoskins, P. H. , 
and J. M. Poehlman; EjJe,'! of Spike Density and "Uzu" Genes 
on Plant Characters in a Barley Cross; Agron. Absts. p. 62, 
1962. 

Cooperating Agencies: Agricultural Research Service, USDA 
and Anheuser-Busch, Inc., St. Louis, Mo. 

THE CONTROL OF WEEDS (156) 

O. H. Fletchalf, D. Aycock. C. Hayward, R. D. Hicks, E. J. 
Peters, J. P. Stritzke, J. D. Swader .. and R. R. Talbert 

Directed sprays of linuron and dalapon show prom
ise for control of weed grasses, especially giant foxtail, 
in corn Linuron, also a promising pre-emergence herbi
cide for use in crops, did not persist in the soil into the 

following crop season. The absorption of herbicides by 
soil constituents was expressed by a constant, the ratio 
between the absorbed and the dissolved herbicide at 
equilibrium. The general order of increasing absorption 
of five triazine herbicides by 25 soil types was propazine, 
atrazine, simazine, prometone, and prometryne. Lowering 
the pH increased the absorption by various exchangers. 
The initial absorption reaction was almost completely 
reversed in the presence of 50 percent ethyl alcohol in 
water. 

Surfactants increased the effectiveness of 2,4-D on 
ironweed. Mowing in combinations with 2,4-D show 
promise of controlling ironweed. Extracts of K-31 fescue 
inhibited growth of germinating rape and birdsfoot tre
foil seeds. Monuron, diuron, and 2,3,6-TBA were effective 
in controlling weed bromegrasses. Hardshell bulbs of 
wild garlic are dormant as soon as they are formed and 
about 40 percent will germinate in the fall of the first 
year. Properly scheduled mowings were not detrimental 
to the performance of dalapon treatments for Johnson
grass control. 



Publications: Fletchall, O. H., E. J. Peters, R. D. Hicks, R. 
R. Talbert, and J. P. Stritzke; 1962; Recommendations Jor U"eed 
Control in Field Crop.l ; Missouri Cir. 76l. 

Cooperating Agencies: Agricultural Research Service, USDA. 

COTTON IMPROVEMENT (160) 

W. P. Sc/ppenfield 

Much of the work planned for 1962-63 in this pro
ject must be duplicated in 1963-64, si nce most of data 
appear erratic due to seasonal irregularities such as wind 
and sand damage, hail , severe 2-4D damage, and exces
sive boll rot and fiber deteriora t ion encountered during 
the prolonged warm rainy period from mid-Aug ust to 

mid-October. However, considerable progress was made 
toward preparing strains to demonstrate the value of 
bacterial blight resistance. Bacterial blight resistance is 
being added to low gOJJ.ypol, wilt-nematode resistant 
strains. Rising temperatures fo llowing field planting did 
not permit cold tolerance eval uation among 90 experi
mental lines. Studies have been initiated in the genetics 
of short-internode, a character which appears to be re
lated to early maturity . 

Publicatiom: Sappenfield, W. P. ; 1962; Auhurn M: A N1W 
Extm-Ear~y COttoll Ve/riety ReJiJfclf/t to the PU.ftlrillfil Wilt-Ro(}t 
Knot Nematode DiJeaJe; Univcrsity of Mo. Agr. Expt. St:!. 
Spec. Report 19. 

Cooperating Agencies: Agricultural Rcscarch Scrvice, USDA . 

BREEDING AND GENETICS OF SOFT RED WINTER 
WHEAT (202) 

J. M. Poehlman , C. P. Haywclrd. C. l-/clyward, p, H. HO.fkin.r, 
and A , Mat.fon 

Breeding work has been concentrated on the devel
opment of short, stiff-strawed varieties of soft wheat with 
resistance to leaf rust, loose smut, and H essian fly, Sever
al superior yielding strains from earlier crosses which 
were too tall for distribution as varieties were irradiated 
and shorter lines have been isolated from them. Two of 
these strains, W6992 and W7068, are short, early, high 
in yield , and have good winter hardiness, W7068 has 
very sti ff straw. Preliminary seed increases are being 
started with view to possible release as varieties. A back 
cross program to add H essian fly resis tance to them is 
being initiated. 

W6811, a strain with excellent fly resistance, is also 
being considered for increase as a pasture variety, Many 
promising lines are coming from crosses between N orin 
66 derivatives and R edcoat, and from crosses involving 
a semi-dwarf mutant, W7048, with (Th orne-Clarkan) 
x Etoile de Choisy parentage, In 1962 the Zelleny sedi
mentations test was employed by ASC to identify hard 
wheats with strong gluten characteristics which would 

qualify for premium loans, This emphas izes need for 
finding high pro tein strains of hard wheat adapted to 
Missouri, Plants were selected from a Commanche x At
Ias cross and progenies will be tested for protein content 
in 1963. 

Publications: Poehlman, J. M., et al. , 1962 ; Wheat Composik 
em.1:[ I, Agronomy Abstracts. 

Cooperating Departments and Agencies: Entomology, Ag
ricultural Research Service, USDA. 

BREEDING AND GENETICS OF OATS (203) 

J. M, Poehlman, C. l-/clyWtlrt/, C. p, HaYU)(lrd. p, H. H()JkiIlJ, 
tlnti A, Mtltson 

Spring Oats: Nodaway, an early variety with white 
plump seed, stiff straw, and resistance to smu t and stem 
rust was released in 1961 and is findi ng good acceptance 
by Missouri farmers. However, it has been found to be 
susceptible to some of the newer races of crown rust and 

to barley yellow dwarf virus disease. Thus, attempts to 

widen adaptation of Nodaway and to improve its resis
tance to crown rust and barley yell ow dwarf virus are 
the principal objectives of our spring oat breeding. Selec
tions from the cross, Selecta DL x Nodaway, showed 
good resistance to crown rust in the nursery in 1962. Se
lections from crosses Nodaway x Albion and Nodaway 
x 04769, are being evaluated for barley yellow dwarf virus 
resistance. 

W inter Oats: Oats strains with superior win ter hardi
ness have been selected from " hardy x hardy" bulk cros
ses supplied by the USDA. Eight Missouri strains grown 
in the 1962 USDA winter hardiness nursery were superi
or to Wintok, which has previously been the most hardy 
variety, These lines possess hardiness sufilcient to extend 
the area where winter oats are grown in Missouri about 
150 mi les northward , Good yield and seed quality are 
p resent in many of the hardy lines, but many lines are 
tall and nearly all lack disease resistance, 

Publications: Brown, G, E. and J. M. Poehlman; 1962; 
Heritability oj Resistance to Barley Yellow DwarJ Viru.r in Oat.!; 
Crop Sci. 2:259-62. Poehlman, ]. M.; 1962 ; Nodaway Otlts; 
manuscript complete. 
Cooperating Agencies,' Agricultural Research Service, USDA. 

IMPROVEMENT OF PASTURES WITH LEGUMES 
(213) 

A, G, Matches and C. Hayward 

At Columbia, two pasture mixtures (Orchardgrass
ladino clover and Ky. Bluegrass-timothy-birdsfoot trefoil
Iadio clover) were rotationally grazed over a 70-day graz
ing season by yearling Hereford heifers which had been 
wintered to gain one-half to three-quarters pound per 
day. Tester animals were half-sib heifers. On Orchard-



grass-Iadino pastures tester heifers averaged 0.87 pound 
gain per day over a total of 116 tester days per acre for a 
production of 100 pounds gain per acre and a computed 
effective TDN consumption of 841 pounds per acre. 
Testers grazing K y. bluegrass-Iadino clover pastures aver
aged 1.82 pounds gain per day over a total of 88 tester 
days per acre for a production of 160 pounds gain per 
acre with a ETDN consumption of 817 pounds per acre. 
Tester average daily gains and pounds gain per acre 
from the rwo pasture mixtures were significanrly differ
ent. 

Testers consisting of half-sib heifers were compared 
with unrelated heifers as a possible means of reducing 
the animal source of experimental error in a grazing trial. 
The use of half-sib testers resulted in a coefficient of vari
arion for gain per acre of four percent compared to 27 
percent for unrelated testers, and for average daily gain, 
five percent compared to 14 percent for unrelated rest
ers. Multiple regression analyses suggest that a multiple 
regression equation of pre-weaning plus post-weaning 
average daily gain as a predictor of tester gain on pasture 
(r=.672) may have application as a criterion for selecting 
homogenous groups of tester animals. 

Publications: Matches, A. G. ; A Cordless Hedge Trimmer Jor 
Herbage Sampling; manuscript complete. 

Cooperating Agencies: Agricultural Research Service, USDA. 

EVALUATION METHODS AND CULTURAL 
MANAGEMENT PRACTICES FOR NEW FORAGE 
CROPS (220) 

A . G. Matches and C. Hayward 

In studies at Columbia during years 1959 through 
1962, Sterling orchardgrass with an average dry matter 
yield of eight percent greater than either Potomac or 
Common orchardgrass has been the highest yielding of 
12 orchardgrass varieties tested. In other tests, the 

yields of Ore. 4-36, Ky. 59-GI-32, Ky. 31, Alta, and Goar 
tall fescues have been essentially the same. Tests involv
ing Ottawa 1133-7 Reed canarygrass, which was the 
highest yielding of the eight varieties tested, averaged 11 

percent more yield per acre than Ioreed, a commercially 
available variety. First year results from the Mt. Vernon 
Center showed Ky. Synthetic tall fescue significantly out
yielding Alta and Ky. 31 fescues. No significant differ
ences were obtained in total dry matter yield for the six 
orchardgrass varieties tested at the Mt. Vernon Center 
and five bromegrass varieties showed no significant differ
ences in total dry matter yields. 

In the comparison of visual ratings and point quad
rat methods for estimating grass stands, replication x 
variety, replication x rates, and rates x variety inter

actions were obtained for visual ratings. Arcsin and square 
root transformation of point quadrat hits affected very 
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little the ultimate interpretation of point quadrat data. 
The point quadrat appeared to be the better method for 
estimaring stands of pasture grasses and legume recom
mendations for Missouri are thus being based upon re
suI ts obtained from this project. 

Publications: 1963 Recommended Crop Varieties Jor Missouri; 
manuscript complete. 

Cooperating Agencies: Agricultural Resarch Service, USDA. 

BREEDING SUPERIOR VARIETIES OF BIRDSFOOT 
TREFOIL AND LESPEDEZA (221) 

J. D. Baldridge 

A new variety of lespedeza, named Summit, was re

leased jointly with Arkansas in 1962. It is adapted to 
southern Missouri and to northern Arkansas and east
ward. It is seven days later, produces 30 percent more 
forage and seed, and is more resistant to diseases than 
Korean. 

This completed the original work plans for lespede
za. The project is now concentrating on trefoil. Birds
foor trefoil is one of the most promising legumes for im
proving permanent pastures in the Midwest. The Empire 
type is particularly promising and could be used with in
creasing success in the lower Midwest if an improved 
strain were available. 

Now that the problems and needs have become 
more sharply defined, this projecr will concentrare large
lyon the development of a strain of Empire wirh great
er resistance to root rot and greater longevity. In 1962, 
an experimental synthetic from rhese lines gave 50 per
cent better survival, 22 percent more seed, 10 percent 
more hay, and 15 percent lower root rot rating than the 
unselecred Empire. This synthetic was increased in 1962 
in anricipation of possible release at a future date. A sec
ond cycle of selection was made in 1961, and hand cross
ed progenies were established in 1962 for progress evalu
ation and initiation of third cycle selection in 1963. 

A special study was initiated in 1962 to investigate 
interrelationships between root rot development, carbo
hydrate reserves in the roots, and defoliation practices. 

Publications: Baldridge, J. D.; 1962; Root Rot and Stand Los
ses in Lotus corniculatus L; Agron. Abstracts. 

Cooperating Agencies: Agricultural Research Service, USDA. 

ALFALFA IMPROVEMENT THROUGH SELECTION 
AND MANAGEMENT (241) 

E. L. Pinnell, C. Hayward, and R. Hicks 

In the first hay year of a variety trial at Mt. Vernon 
Research Center (Southwest), Vernal, Buffalo, and Cody 
varieties averaged 3.6 tons per acre compared with 3.4 

for 11 privately developed varieties. Only DuPuits and 
Alfa were equal to the check recommended varieties in 



yield. Culver and Ranger, other recommended varieties, 
were not in the trial. At Columbia, the 1962 season com
pleted the third hay year of a 10 variety trial. Cody has 
averaged 3.25 tons and Buffalo 3.49 tons. Varietal stands 
now differ widely for the 10 varieties but survival is not 
related to wilt resistance in this trial since Vernal has the 
worst stand. In a trial seeded at Columbia in 1955 and 
clipped two or three times annually during the last four 
years, Buffalo, Vernal, and Ranger now have the best 
stands and are the only wilt-resistant varieties in the 12-
variety trial. These variety x test interactions for survival 
again emphasize the need for more intensive studies of 
the factors affecting longevity of an alfalfa stand. 

Cooperating Department: Soils and Entomology. 

CYTOGENETICS OF WHEAT (261) 

E. R. Sears, A. Acosta, C. DriJcoll. M. MUralfltltslI . L. M. S. 
Sears. H. K. Shama Rao 

Three different deficiencies were obtained for the 
gene on chromosome 5B that prevents pairing of chro
mosomes that are related to each other but not identical. 
These deficiencies should be useful in transferring char
acters to wheat from related genera. Two transfers of 
hairy neck from rye to wheat (induced by x-rays) were 
identified as involving chromosomes 5B and 6D, respec
tively. 

Linkage studies with chromosomes 3 B and 6B show
ed in each case a gene very close to the centromere-I' 
(virescent) and B~ (awn inhibitor), respectively . Four 
other genes were located on the same arm of 6B and one 
on the other arm. A new technique, making use of telo
centric chromosomes, was used for determining the posi
tion of the centromere. The possibility that genes will be 
available for mapping all the chromosomes of wheat was 
greatly increased by the discovery that ethyl-methane
sulfonate induces mutations such as chlorophyll defects 
that are not induced in wheat by x-rays. 

Publications: Okamoto, M. and E. R. Sears; ChromosomeJ In
volved in Translocations Obtained from Haploids of Common 
Wheat; Can. J. Gen. & Cyt. 4:24-30. Sears, E. R. The Ure of 
Telocentric Chromosomes in Linkage Mapping, Genetics 47:983. 
Shama Roa, H. K., and E. R. Sears ; EMS-Induced Muttltions 
in Hexaploid Wheat; Genetics 47:983-984. Loegering, W. Q~ 
and E. R. Sears; Distorted Inheritance of Stem-rUJt Resistance oJ 
Timstein Wheat Caused by a Pollen-Killing Gene; manuscript 
complete. 

Cooperating Agencies: Agricultural Research Service, USDA, 
and Agency for International Development. 

HYBRID CORN TESTING SERVICE (310) 

M. S. Zuber, O. V. Singleton, C. Hayward 

The hybrid corn testing service provides farmers, 
seed producers , county and state Agricultural Extension 

Service personnel , and vocational agriculture teachers 
with an unbiased performance rating of commercially 
available hybrids. Hybrids with high yields and good 
stalk lodging resistance were found at each of the yield 
test locations. There was one test location in each of the 
nine crop reporting districts in the state. A six-year com
parison of hybrids of three maturities at the various dis
trict locations shows an average 20 to 30-bushel yield ad
vantage for full season hybrids as compared to a 90-day 
hybrid. Under conditions of stress, such as drouth, 
which result in low yields, relatively little difference (7 
to 8 bu.) between the three maturity groups exists. Forty
five open-pedigree and 86 closed-pedigree hybrids were 
tested in 1962. There was an average difference of 32.5 
bushels per district between the low and high yielding 
hybrids for the state. District 1 had a difference of 45 
bushels and District 9 had a difference of 22 bushels with 
the lowest and highest yielding hybrids. During the six
year period (1957-1962) the official hybrid corn yields 
have averaged 47 bushels above the average corn yields 

for the state. 

Publications: Singleton, O . V., and M. S. Zuber; 1962 Mir
Jouri Hybrid Com Yield Tria/r; Mo. Agr. Expt. Sta. Spec. Re
port 23. 

Cooperating Agendes: Agricultural Research Service, USDA. 

DISEASES OF COTTON (322) 

O. I-I. G'ttivert and T. D. Wyllie 

Dexon and Dexon-PCNB combinations were superi
or seed treatments and in-the-hopper fungicides. Dexon 
at two and three ounces per 100 pounds of acid delinted 
or mechanically delinted (reginned) cotton seed, respec
ti vely, has been added to the list of recom mended cotton 
seed treatments for the state. Acid delinted seed emerged 
to better stands than reginned seed. 

Four our of more than 300 isolations from Verticil
lium alboatrum infected cotton plants yielded pure cul
tures of this fungus. This fungus and the bacterial blight 
diseases will be furnished for the breeding program car
ried on in southeast Missouri at the Delta Center. The 
information on chemical control of seedling diseases will 
aid in earlier planting so that the full yield of adopted 
varieties can be realized. New varieties incorporating dis
ease resistance will help increase both the quality and 
quantity of cotton grown in Missouri. 

PHYSIOLOGICAL GENETIC STUDIES IN 
ARABIDOPSIS (331) 

G. P. Ridei and Y. Hirono 

Additional biochemical mutants have been obtained 
and studied. By the discovery of three new thiazole re
quiring mutant the genetic information about the physi-
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ology of vitamin Bl synthesis became more complete in 
Arabidopsis than in any other higher organism. 

A new variegation mutant has been obtained which 
appears very promising for the study of basic mechanism 
of gene action. A recessive gene periodically turns off and 
on chloroplastis synthesis which causes white and green 
sectors on the plant. This gene is inhibited by cysteine, 
homocysteine, high temperature, and other conditions. 
However, cysteine and low temperature favor normal 
activity of the locus. 

Preliminary studies seem to support the recent hy
pothesis concerning the role of water in photo-synthetic 
phosphorylation. 

All five primary trisomics of Arabidopsis have been 
produced. 

Publications: Redei, G. P.; Single Locus Heterosis; Z. Vererb
Lehre 93:164. Redei, G. P. ; Supervital Mutants of Arabidopsis; 
Genetics 47:443. Redei , G. P.; Genetic Block of Vitamin Thia
zole Synthesis; Genetics 47:979. Redei, G. P.; Somatic Instability 
Caused by a Cysteine-Sensitive Gene; Sci. 139:767-769. Redei, G. 
P.; Multiple Allelic Control of Chlorphyll b Level in Arabidopsis; 
Nature 197:1324-1325. 

WEED CONTROL AND CROP DEFOLIATION IN 
COTTON (332) 

o. H. Fletchall and R. D. Hicks 

Based on weed stands, hoeing times, and cotton 
yields, the experimental herbicides Trifluralin two pounds 
per acre, prometryne three pounds per acre, and Hercules 
7531 at two pounds per acre were superior to the stand
ard diuron treatment for control of the annual weed com
plex in cotton. The long-term grass control and the lack 
of postemergence activity of trifluralin shows exceptional 
promise for the late-season preemergence control of seed
ling Johnsongrass in cotton and soybeans. Results of the 
cotton defoliation research indicate that early maturing 
cotton varieties can be used without sacrificing yields and 
they can be defoliated at a time when minimum temper
atures are less likely to interfere with the defoliant ac
tion. 
HYBRID SORGHUM TESTING SERVICE (351) 

M. S. Zuber, O. V. Singleton, and C. Hayward 

The 1962 grain sorghum performance trials were 
conducted at four locations in Missouri. Forty different 
hybrids and varieties were tested at all locations. How
ever, due to rainfall delaying planting until July at the 
Southwest Center location and an early killing frost, the 
crop was abandoned and not harvested. Data were avail
able from the other locations. 

At Palmyra the yields ranged from 130.8 to 190.7 
bushels per acre. At Spickard they ranged from 98.2 to 
188.3 bushels and at Columbia yields ranged from 87.5 
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to 132.4 bushels per acre. The six hybrids which have 
been tested at the three locations for the past three years 
(1960 to 1962) have averaged 116.3 bushels per acre with 
the highest ranking ones being Kansas 701 at 127.1 
bushels; RS610 at 123.2 bushels; and Steckley GG R106 
at 120.9 bushels. The highest yielding hybrid tested in 
1962 was Northrup-King 310 at Pay myra with 190.7 
bushels per acre. 

Publications: Singleton, O. V., and M. S. Zuber; Sorghum 
Performance Trials in Missouri; Univ. of Mo. Agr. Expt. Sta. 
Spec. Report 24. 

FACTORS AFFECTING SOYBEAN SEED QUALITY 
(376) 

L. E. Cavanah and D. Green 

Seed of Chippewa, Harosoy, Shelby, Clark, and ten 
Japanese varieties of soybeans planted on four different 
dates at Columbia were germinated using standard labor
atory proceduces and were planted in the field to observe 
dates of planting produced better qualiy seed. It matur
the percent emergence of normal seedlings. The later 
dates of planting produced better quality seed. It matur
ed after the hot dry summer weather. Seed quality of 
three Japanese varieties appeared to be less affected by 
adverse weather and were selected for use as parents in a 
program designed to study the inheritance of seed quali
ty. 

Seed from Chippewa, Harosoy (L58G1 R), Shelby, 
three Japanese varieties, and from Fl plants of the Japa
nese strains x commercial varieties were germinated in 
the laboratory and in the field . Results of these tests in
dicate that the quality of seed from the F 1 plants is bet
ter than that of seed from commercial parent and ap
proaches the high quality of the Japanese parent. 

It is possible that the results of these experiments 
will provide the information and varieties needed for the 
production of truly high quality soybean seed. 

AN EVALUATION OF THE EFFECT OF NATURAL 
GROWTH SUBSTANCES AND OTHER CHEMICALS 
ON BUD ACTIVITY OF PERENNIAL WEEDS, WITH 
EMPHASIS ON THE OFFSET BULB OF WILD GARLIC 
(338) 

E. J. Peters and J. F. Stritzke 

Water extracts from the outer protective leaves and 
bulbs of the hard-shell bulbs of wild garlic were found 
to contain a growth-inhibiting substance or substances. 
Chromatograms of extracts fail to fluoresce under ultra
violet light and give no color reaction with FeCl-HC104 

reagent, indicating that the inhibitors are not of an indol 
nature. 



Primordia excised from dormant hardshell bulbs 
sprout within three weeks, indicating that growth of the 
intact bulb must be inhibited by a physical or chemical 
mechanism in the surrounding tissue. 

Hardshell bulbs of wild garlic remain dormant in 
the soil and thus cause control of this weed to be very 
difficult. Isolation and identification of mechanisms re
sponsible for dormancy will aid in developing methods 
of breaking dormancy and thus of eradicating wild garlic. 

Publications: Davis, F. , E. J. Peters, D. Klingman, H . Kerr, 
O. H. Fletchall ; 1962; Chemical Control o[ Wild Garlic; Weeds 
10(4) . 

EVALUATION OF INTRODUCTIONS OF 
LOTUS CORNICULATUS FOR RESISTANCE TO 
ROOT AND CROWN ROT (420 and NC-7) 

J. D. Baldridge 

Fifty-nine plant introductions were field tested for 
resistance or tolerance to common root rot. Results 
showed small significant differences between accessions 
in persistence and amount of root rot. The best 10 were 
inferior to three Missouri entries which represented the 
improvement from one cycle of selection for persistence. 
The procedure for inducing heavy rot for screening was 
effective and approximately 97 percent of the plants were 
killed or badly rotted at the end of the second year. A 
new group of 52 plant introductions has been established. 
Finding sources of resistance to root rot is one basic step 
in the devolopment of improved varieties of this new 
crop. 

Cooperating Agencies: Agricultural Research Service, USDA. 

DISEASES OF FIELD CROPS IN MISSOURI-WITH 
SPECIAL EMPHASIS ON CORN, FORAGE CROPS, 
SMALL GRAINS AND SOYBEANS (469) 

T D. Wyllie, o. H. Calvert, and R. E Pettit 

Both single and three-way corn crosses yield uniform 
Diplodia ear and stalk rot ratings after inoculation, while 
inbreds do not. Ear rot ratings are correlated with lab 
studies whereas stalk rot ratings are not. The severity of 
stalk and ear rot was correlated with inoculum concen
tration. Dilution effects of weakly and strongly virulent 
D. maydis strain mixtures are valid for ear rot, but not 
for stalk rot. Machine, toothpick, and hypodermic needle 
proved equally efficient for Diplodia inoculation of com 
stalks. 

No immunity to bud blight virus was found within 
36 resistant soybean selections in maturity groups III 
and IV and only P.L's 84,751 ; 92,713; and 88, 444 ap
pear tolerant. The resistance of the soybean varieties Hill 
and Anderson to the root knot nematode apparently is 
caused by a lengthening of the life cycle. Sucessful path-

ogenic differentiation of Rhizoctonia isolates on 13 differ
ent host plants was made only at 30°C. Dexon con
trollcJ Pythium graminicofum on soybeans in the green
house. 

Publications: W yllie, T. D. ; 1962; Effect o[ Metabolic By
Product o[ Rhizoctonia .folani on the Roots o[ Chippewa Soybean 
Seedlings; Phytopathology 52:202-206. Loesch, P. J., O. H. 
Calvert, M . S. Zuber; 1962; Interrelationships Between Dipiodia 
Stalk Rot and Two Morphological Traits Associated with Lodg
ing in Corn; manuscript complete. W yllie, T. D. ; 1962; A 
Reficlble Greenhouse Method [or Screening Soybean Plants [or Re

.rirtctnce to the Root Knot Nematode. Meloidogyne Incognita Acrita 
Chitw()()d 1949; manuscript complete. 

Cooperatinf{ Departments and Agencies: Entomology, Agri
cultural Research Service, USDA. 

THE NATURE AND EXTENT OF WEED 
COMPETITION (479 and NC-61) 

o. H. Fletchaff and R. Fine 

A management study wherein planting corn to pro
vide for the leaves to be oriented perpendicular to the 
row and at random did not produce a significant differ
ence in corn stover or in grain yields. Studies involving 
varying corn populations indicated that water became a 
limiting factor in the corn-weed community as the corn 
stand increased above 12,000 stalks per acre. Corn plant
ed in a 20-inch row tended to be a better competitor 
against the weed than corn planted in 30-inch or 40-inch 
rows at corn stands of 16,000 and 20,000 stalks per acre. 

A preliminary survey of light sampling techniques 
has provided a basis for future work in determining the 
relationship between quantity of light penetrating the 
corn leaf canopy and weed growth. 

EVALUATION OF COTTON VARIETIES AND 
NEW STRAINS (491) 
W. P. Sappenfield and L. E. Treece 

Sixteen commercial cotton varieties were grown in 
trials at three locations representative of four soil types 
and two major disease conditions. The locations were 
Clarkton (sandy soil with fusarium wilt and root knot 
nematodes); Portageville (sandy loam and clay soils); 
and Dry Bayou (loam soil with verticillium wilt) . The 
regional variety test constituted the sandy loam test at 
Portageville but included additional varieties. Soil and 
disease were not uniform at Clarkton. Delayed, variable 
emergence caused by dry weather resulted in variable 
growth in the gumbo test at the Delta Center at Por
tageville. 2-4D damaged cotton plants in the sandy loam 
trials at the Delta Station at Portageville and the cotton 
plantings at Dry Bayou were damaged by hail. These 
problems combined with severe bollrot, seed sprouting, 
and fiber deterioration at all locations during a prolonged 
rainy fall necessitated abandonment of all tests. 
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Auburn M, a new extra-early soybean variety resist
ant to the fusarium wilt-root knot nematode disease com
plex, was released to registered seed growers in 1962. 
This variety has been devol oped at the Delta Center in 
southeast Missouri. Amount and quality of seed retained 
is low due to deterioration by rain and warm tempera
tures during harvesting. Favorable farmer acceptance of 
the variety is indicated from results of 124, one-half to 
one acre farmer demonstrations. 

Cooperatinx Axencies Agricultural Research Service, USDA. 

INTRODUCING THE SUGAR BEET CROP TO 
MISSOURI AGRICULTURE (492) 

E. L. Pinne!l, D. Green, (md T. D. Wyllie 

Three varieties of sugar beets were grown in a repli
cated split plot design near Sikeston, Weldon Springs, 
Columbia, and Spickard. Sub-plots of no treatment and 
periodic fungicide treatment were superimposed on the 
variety main plots in an efiort to study the performance 
of the varieties under conditions where leaf spot was con
trolled and uncontrolled . Results of these experiments 
indicated that fewer leaves were lost, and more sugar was 
produced in the plots receiving the fungicide treatment, 

FORESTRY 
R. H . WESTVELD, CHAIRMAN 

CHRISTMAS TREE CULTURE (9) 

R. B. Polk and D. J. Janes 

Final measurements were obtained on a 48-plot Pinus 
sylvestris L. pruning study which had been started in 1958. 
An analysis of the effects on pollen vigor of various cat
kin collection and extraction procedures which was 
started in 1960 was also completed. 

A study of controlled pollination techniques with 
several Pinus spp. was continued under unusually warm 
and dry climatic conditions. First generation progenies 
of Pinus banksiana Lamb. representing 21 crosses, includ
ing a control, were outplanted; nine of the 21 crosses are 
possibly adequate for analysis of a variance. These pro
genies are so located and spaced by individuals and in
terplanted with rootstock material as to make possible 
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but this trend was not significant in a statistical analysis. 
Except for one location, varieties were not significantly 
different for any of the characters measured. The average 
sugar production for the four locations at normal har
vesting time ranged from 3,320 pounds to 6,963 pounds 
per acre. In county demonstration plots , eight varieties 
were significantly different in yield, percent sucrose, and 
total pounds of sucrose per acre at three locations in 

northwest Missouri, but not significantly different at two 
locations in southeast Missouri. Average yield of total 
sugar ranged from 4,090 to 6,442 pounds per acre for 
these five locations. 

Date-of-harvest experiments indicate that, in general, 
the sucrose percentage increased one to two percent as 
harvest was delayed from normal harvesting time (Oct. 
20-Nov. 5) until a later harvest (Nov. 19). At two lo
cations, the sucrose percentage was higher at an early 
date of harvest (Sept. 5). However, this was probably 
due to drouth conditions preceding the early harvest. 
Three locations in southeast Missouri produced an aver
age of 3,928 total pounds of sucrose per acre, compared 
to 5,561 pounds per acre for six locations in northern 
Missouri . 

Cooperating Departments: Soils and Entomology. 

the development of a seedling-clonal seed orchard. Some 
progenies are very distinctive at their present juvenile 
state. In the 93-origin Pinus sylvestris L. racial test, as re
ported in the 1961 work plan, fail plots were replanted 
at the University Forest, Weldon Spring, and Ashland. 

Publications: Ryker, R. A.; 1962; Artificial Extraction Effects 
on Pine Pollen Vigor; M. S. Thesis; University of Missouri. 
Polk, R. B.; 1963; Some Ersentials of Christmas Tree Production 
and Marketing; manuscript complete. 

Cooperating Departments and Agencies: Missouri Conser
vation Commission. 

INVESTIGATIONS ON OAK WILT (52) 

T. W. Bretz and F. H. Berry 

The small oak barkbeetle commonly breeds in oak 



wilt killed trees and is a suspected vector of the oak wilt 
fungus . Adult beetles, collected as they emerged from 
breeding gaIJeries in bolts of oak wilt infected wood, 
were checked for the presence of the fungus by means of 
a culture-spermatization technique. ColJections were made 
from 13 naturally infected trees. 

The results were as follows: Beetles emerging from 
10 of the trees were fungus contaminated; beetles emerg
ing from six of the trees (tested in lots of 13 to 59 in
dividuals) carried both A and B compatibility strains of 
the fungus-beetles from each of 2 of the remaining trees 
carried only the A or B strain , respectively; tests with 
individual beetles showed that from 21 to 37 percent of 
them carried the fungus. 

These results suggest that a fairly high percentage 
of oak wilt infected trees that become beetle infested are 
potential sources of inoculum for dissemination by beetles 
and that a fairly high percentage of the beetles emerging 
from such trees are potential vectors. Soils and root in
oculations of potted oak seedling indicate that the oak 
wilt fungus is not free-living on the soil although it can 
be transmitted through root inoculation. 

Publications: Berry, F. H., and T. W . Bretz; Attempts to 
Tt-an.rmit the Oak Will Fungus by Soil (md Root Inomlali{)IlJ; 
Manuscript complete. 

Cooperating Departments and Agencies: U. S. Forest Serv
ice. 

IMPROVEMENT OF LOW QUALITY UNDERSTOCKED 
HARDWOOD STANDS (75) 

L. K. Pau/rell, R. A. MUIbaL-h, and C. D. Settergren 

Studies of the effect of fire on timber were con
tinued with two plots in each of two blocks receiving 
annual burns in the spring. A preliminary attempt at 
evaluating nutrient levels (N, Ca, K, P) on burned and 
unburned plots was completed. These results indicated 
that a more comprehensive approach should be taken. 
Ring infiltrometers were designed and constructed, but 
field work was not completed. Measurements of tempera
ture during burning were made using heat indicators 
commmercially known as "Tempils" and Thermotubes. 
These observations yielded temperature profiles to a 
height of 27 inches. Twelve plots were established as a 
preliminary study in use of fire for seedbed preparation 
for natural seeding of pine. Due to a poor seed crop, 
completion was postponed. 

Survival and height observations were completed 
in December, 1962, with eastern red cedar continuing to 
show the best survival while loblolly and shortleaf pine 
exhibited the best height growth. 

Cooperating Departments and Agencies: U. S. Forest Serv
ice. 

REPRODUCTION AND FOREST STAND IMPROVE
MENT CUTTINGS (122) 

J. M. Nich{)ls, L. K. Paulsell, G. S. Cox, R. A . Musbach, D. J. 
janes. and C. D. Settergren 

In studies to determine seasonal fluctuation in the 
soil moisture regime under several stocking densities, bi
weekly measurements were made at 6-inch depth incre
ments to a depth of 48 inches throughout the growing 
season. Bulk densities were determined for each six-inch 
sampling depth. To date, analysis of this data is incom
plete. 

In additional studies the regular fifth-year inventory 
was made of Block 3 (six one-acre plots) at University 
Forest and Block 2 (six one-acre plots) at Weldon 
Spring. Under Weldon Spring timber management phase, 
timber stand improvement work was accomplished on 
approximately 200 acres. 

ECOLOGICAL STUDIES IN FORESTRY (123) 

J. M. Nich{)Lr, D. J. janes, R. A . Musbach, and C. D. Settergren 
A primary objective of this study has been the de

termination of acorn production and factors affecting 
this . Results indicate that acorn production was closely 
related to crown diameter and this readily measurable 
characteristic can be used to predict the magnitude of 
acorn crops on an area basis. However, it should be noted 
that individual trees of all species were highly variable. 

The several species investigated produced abundant 
crops at the following average intervals: white oak, five 
years; black oak, two years (occasionally two successive 
good years followed by three or four poor years); north
ern red oak, two to three years; scarlet oak, pin oak, wil
low oak, four to five years; post oak, three years; black
jack oak, no definite cycle, with low production every 
year. A high percentage of the acorns of all species did 
not reach maturity, were insect damaged, or were eaten 
by animals and birds. Less than one-third of the fully 
developed acorns were sound and undamaged. Animals 
and birds used approximately one-third and the remain
der were insect damaged. 

Cooperating Departments and Agencies: U. S. Forest Serv
ice. 

TECHNIQUES FOR IMPROVING THE RESULTS OF 
FORESTATION (157) 

R. B. Polk and D. J. Janes 

Second-year measurements were obtained in the 16-
plot Populus deltoides (Siouxland cottonwood) study at 
the Delta Research Center. There has been no mortality 
beyond the first season. Growth in the second year, al
though good relative to other species, was below expecta-
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tions. This is possibly attributable in considerable meas
ure to a leaf-rust attack in both 1961 and 1962 and failure 
to control lush herbaceous growth. A 48-tree plot of a 
leaf-rust-resistant strain of the species has been estab
lished adjacent to the test plots and some natural resist
ance is being demonstrated by individual trees within the 
original 16 plots. 

In other studies at the Ashland unit, a planting of 
the Populus alba x grandidenta hybrid was established. 
At Weldon Spring, the 1955 mixed-species hardwood 
planting was cleaned and the 1956 site-preparation study 
required a thinning of the coniferous species which have 
vastly out-survived and outgrown all hard-woods included 
in this old-field experiment. 

Cooperating Departments and Agencies: Missouri Conser
vation Commission. 

EFFECT OF FOREST COVER ON SOIL AND WATER 
RESOURCES (158) 

L. K. Paulsell. R. A. Musbach, and D. J. Janes 

The operation of meteorological stations was con
tinued at the Weldon Spring Experimental Farm and 
University Forest. The trough interception study and 
shallow well study at University Forest were terminated. 
An interception study involving use of small plastic rain 
guages dispersed over the small experimental watershed 
at University Forest was initiated. Results of a compari
son between a small plastic rain gauge and a standard 
U. S. Weather Bureau gauge indicated the small gauge 
to be quite accurate. The small watershed installation 
equipped with a 90° V-notch weir and water level re
corder was operated throughout the year at University 
Forest. Summary and analysis of weather and streamflow 
records at University Forest were initiated. Results of this 
long-term study will provide information important to 
an understanding of the effects of forest cover and land 
practices on the water regime. 

Cooperating Departments and Agencies: U. S. Forest Serv
ice. 

UTILIZATION OF NATIVE TIMBERS AND RESIDUES 
(159) 

E. A. McGinnes, Jr., and J. P. Pastoret 

W orkon this project during this period has been 
largely confined to preparation of three manuscripts deal
ing with results of on-going studies, including the analy
sis of Missouri woods using industries and the theory of 
transverse shrinkage or shrinkage perpendicular to the 
wood grain, in oak. A third area of investigation has been 
on the relationship between various wood quality para
meters (specific gravity, percent summer wood, growth 
rate, fiber dimension, and various chemical analyses) and 
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.growth for some ninety 40-year-old shortleaf pine trees. 
In addition, initial studies of a similar nature have been 
started for some 50 trees of black and scarlet oak. This 
project is designed to contribute to more efficient utiliza
tion o f Missouri's timber resources and present "waste" 
produced by wood-using industries. 

Publications: Growth Quality Evaluation of Missouri Grown 
Short/eaj Pine; manuscript complete. 

MARKETING CHRISTMAS TREES (245) 

R. B. Polk and D. J. Janes 

Test marketing of Scotch pine grown at Weldon 
Spring was as follows: 356 trees in the Greater St. Louis 
Area and 377 trees in Col umbia. The St. Louis trees 
graded as 28 percent U. S. Premium and 72 percent U. 
S. No. 1. The Columbia trees were not graded. All trees 
sold readily , although the Austrian Hills race in this test 
is much below the potential of the species . A few Doug
las fir, obtained in thinning four plots at Weldon Spring, 
were quickly sold in Columbia at approximately 50 per
cent higher prices than those paid for the Austrian Hills 
Scotch pine. A limited survey was continued for the pur
pose of detecting any notable trends in the Missouri mar
ket, using St. Louis, Kansas City, and Columbia as 
sampling points. Scotch pine is increasing at the expense 
of poor-quality Douglas-fir and balsam fir. Scotch pine 
and Douglas fir were the principal species in the 1962 
Kansas City market, while these same two species plus 
balsam fir were all strongly represented in St. Louis and 
Columbia. 

EFFECT OF STAND TREATMENT ON GROWTH, SEED 
PRODUCTION, AND REGENERATION OF BOTTOM
LAND HARDWOODS (287) 

J. M. Nichols and R. A. Musba(h 

The annual sampling of the pin oak acorn crop was 
done on 36 Ih acre plots involving six stand treatments 
under both flooded and un flooded conditions. This was 
one of the lowest production years since the study was 
initiated in 1956. Production of sound acorns was six 
times higher on the artifically flooded area than on the 
normal area, but this was at a rate of only about 60 
pounds per acre compared to a previous maximum of 
approximately 800 pounds per acre. There has been very 
little research in the management of the bottomland 
types represented by this study. Information obtained 
should furnish guides for setting cutting cycles for maxi
mum wood producion and maximum mast crops. 

Cooperating Departments and Agencies: Missouri Conser
vation Commission, U. S. Forest Service, and U. S. Fish and 
Wildlife Service. 



PRESERVATION OF FENCE POSTS AND FARM 
TIMBERS (345) 

W. I O'NeiL, T. W. Bretz. and IF. R. Enm 

The portion of the project which deals with the 
posts at Columbia is being terminated. Twenty-four years 
of results showed that catalpa, eastern redcedar, and black 
locust were the most durable species and that hickory, 
American elm, and basswood were the least durable of 
the untreated species. The most successful treatment was 
the hot creosote bath of 2 l}j hours followed by a cold 
bath of one hour. The study at Weldon Spring will be 
continued for several years. The cottonwood, elm, and 
hickory untreated posts have all failed , but three ash and 
12 black oak postS still survive. The creosote pressure 
treated posts show no sign of deterioration after 7 years 
in the ground. The posts treated with pentachlorolphenol 
have had but few failures to date. 

Cooperating Departments: Entomology and Agricultural 
Chemistry. 

FOREST SITE EVALUATION (346) 

A.I Nash 

The influence of various site factors on the growth 
of shortleaf pine in Missouri was determined during the 
year. Field data obtained during the previous three years 
were analyzed and each of the five site factors was evalu
ated according to its effect on soil moisture availability, 
which was assumed to be the limiting factor in the 
growth of the species in the state. Statistical analysis of 
the data indicated that the five site factors used accounted 
for 53 percent of the total variation in site index in 
southeast Missouri, 81 percent in Oregon County, 58 
percent in Dent County and 61 percent for all areas com
bined. Multiple regression equations were developed for 
each site factor and for various combinations of the fac
tors. In all but four of the possible 120 combinations-
30 for each of four areas-the multiple correlation co
efficient was significant at the one percent level. 

Cooperating Agency: U. S. Forest Service 

A STUDY OF OAK REPRODUCTION IN MISSOURI 
(394) 

L. K. Paulsefl, D. I Jane.r, and R. A. M usbach 

The original block of experimental plots is located 
at Weldon Spring Experimental Farm and has now pro
gressed through four growing seasons. Complete re
examination was accomplished during the fall of 1962 
and the data from this study are now being summarized. 
Over-all trends in growth and development appear not 
to have changed significantly. Growth of small oaks on 
clearcut plots continues to be greatest. A replication of 

the original block is underway at the University Forest. 
Plots have been established; all stems have been tagged 
and identified and field examination is currently under
way. 

IDENTIFICATION AND IMPORTANCE OF CERTAIN 
FOREST AND SHADE TREE DISEASES IN MISSOURI 
(401) 

T. W. Bretz 

During 1962, 232 diseased tree specimens were re
ceived by the Department of Forestry for diagnosis. Sixty
eight percent of these were Dutch elm disease suspect 
samples. Of these, slightly more than 50 percent were 
Dutch elm disease positive. The presence of this disease 
in eight additional counties was confirmed for the first 
time during the year, bringing the total number of coun
ties in which it is now known to occur to 47. 

Approximately 11 percent of the samples were sub
mitted for oak wilt diagnosis, 23 percent of which were 
oak wilt positive. The remainder of the samples repre
sented various diseases affecting a wide variety of coni
ferous and hardwood species. 

Pubii"ations: Bretz, T. W.; 1962; Beware oj'Cures' jor DutGh 
Elm Di.rease; Missouri Forestry and Forestry Industries. 

MARKETING TIMBER PRODUCTS 
(406 and NCM-27) 

R. C. Smith 

During 1961, 90 sawmill operators and 60 timber 
producers of the Eastern Ozark Region were interviewed 
regarding the organization of their operation with special 
reference to marketing activity. Analysis and interpreta
tion of this information was begun this year. The twO 
groups had been divided into three classes, based on an
nual output of products for sawmill operators and output 
class of the sawmills supplied by timber producers. Fol
lowing completion of output class summaries, enumerat
ed data and the comments were grouped for all operators 
or producers to indicate differences between size of oper
ation or similarities in the operations regardless of size. 
A preliminary report summarizing these data is in prep
aration. 

Timber-products marketing in this area is considered 
unsatisfactory and unstable and it is anticipated that the 
findings of this study will help improve the situation. 

Cooperating Agency: U. S. Forest Service. 
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A STUDY OF THE FACTORS AFFECTING 
SPROUTING VIGOR IN OAKS (443) 

G. S. Cox and A . R. Vogt 

The influence of light on the sprouting intensity of 
young white oak trees was studied. Trees growing under 
a canopy and in the open were de-topped to promote 
sprouting. One-half of a four-foot section of the bole of 
each tree was covered by a closed shelter which reduced 
the light intensity to a minimum. Trees in the sunlight 
produced 183 sprouts-146 sprouts from the open sides 
of the boles and 37 from the covered sides. Trees under 
the canopy of taller trees produced 92 sprouts - 62 
sprouts from the open sides of boles and 30 from the 
covered sides. These results indicate that light is an im
portant factor in the initiation or breaking of dormancy 
by lateral buds. Leaves, buds, cambial tissues, branches, 
and twigs are being collected monthly. These tissues are 
being analyzed to determine their growth substance con
tent. 

Cooperating Agency: U. S. Forest Service. 

SAWMILL EFFICIENCY IN MISSOURI (450) 

R. C. Smith 

The objective of this study is to determine the time 
required to saw hardwood logs of different sizes and to 

investigate the influence of investment in mill equipment 
on rate of lumber output and cost of production. A time 
study was completed at four mills. Each mill differed in 
its investment in equipment and rate of production. A 
regression analysis was made for each of the four mills 
in order to relate the time required to saw 1,000 feet of 
lumber over log diameter and length. The mean time 
thus obtained ranged from 60.94 minutes to 195.47 min
utes. The variable costs per hour (determined from cost 
data obtained for the previous year from each mill own
er) for each mill were computed and applied to the re
gression analysis to obtain variable costs to saw 1,000 
board feet of lumber by log diameter and length. As a 
result of this study, when completed, the marginal log 
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for each mill may then be determined by comparing the 
current product prices to the variable costs required to 
produce 1,000 feet by log diameter and length. 

Cooperating Agency: U. S. Forest Service. 

CARRYING CAPACITY OF DIFFERENT FOREST 
SITES FOR DIFFERENT RECREATIONAL USES (478) 

R. H. Westvefd, G. S. Cox, and C. D. Settergren 

Initial installation was com pleted for several separ
ate studies. Individual tree surveys and herbaceous vege
tation inventories were taken on all study areas. Access 
tubes used with a nuclear soil moisture probe in obtain
ing periodic soil moisture readings were installed on two 
of the areas. Although emphasis was placed on obtain
ing quantitative data on the effects of past recreational 
pressures of different types on existing forested areas, 
several areas not yet under intensive use but which are 
due shortly to be opened for public use were studied. By 
following these new areas through several seasons of use, 
a better undersanding of the cumulative effects of recre
ation on the forest will be obtained. 

Cooperating Agency: Missouri State Park Board. 

GROWTH AND DEVELOPMENT OF UPLAND 
HARDWOOD TIMBER STANDS (481) 

R. C. Smith. R. A. MUJbach, and L. K. Paulreff 

Work planned for this project specified the estab
lishment and inventory of 180 permanent sample plots 
to be randomly selected on Univers ity Forest lands. Dur
ing this year, 160 plots have been established, thus , the 
entire experimental block will be in operation for data 
collection in the immediate future. 

Little is known about the development and growth 
of upland hardwood stands. Changes which occur are 
subtle and often escape detection except as observed 
through permanent, continuing studies of this kind. It is 
anticipated that information in this field will prove es
sential to sound management practices in the future. 



HOME ECONOMICS 
M . A. MANGEL, CHAIRMAN 

CRITERIA CONCERNED WITH THE SELECTION AND 
PERFORMANCE OF THE ADOLESCENT GIRL'S 
CLOTHING (162) 

A. Ginter 

Statistical treatment of the performance measures 
done by the seven North Central stations on 12 skirting 
fabrics which had been subjected to a series of dry clean
ings and home launderings has been completed. In the 
first phase of this study, ninth grade girls and their 
mothers showed a preference for winter skirts of wool 
and wool-like fabrics . Data on the appearance and per
formance of such fabrics, cared for by procedures used by 
the consumers surveyed, should assist in obtaining more 
satisfactory selection of fabrics found to have wide usage 
in the present school girls' wardrobes. Performance of 
wool fabrics under laundering and dry cleaning proce
dures when compared to the behavior of "wool-like" syn
thetics and blends should encourage the wool industry to 

continue its efforts to improve launderability and "easy
care" treatment of wools . 

Cooperating Departmertts: State Universities of the North 
Central Region. 

RELATION OF FAMILY FINANCIAL SECURITY TO 
THE USE OF CREDIT RESOURCES BY RURAL 
FAMILIES (311) 

F. Miller, H. Bohling, J. Shandy, A. C. Yost, M. L. Rosencranz, 
and U. W. Carlton 

This project is the Missouri phase of a regional proj
ect conducted by the several states in the North Central 
Region. The initial phase of the work which has dealt 
with editing and coding schedules for Henry County, 
Mo., and Kossuth County, la., surveys is nearing comple
tion. 

The second phase has involved preparation and re
finement of a regional manuscript in which the findings 
of this research in nine of the North Central states is to 
be reported. This manuscript deals with factors that af
fect family financial security. Factors which are impor
tant include: provisions in the financial management plan 
for reserves that can be drawn upon in periods of reduced 
income; consideration of the types of emergency that can 
arise at different stages of the family cycle; trend in net 
worth; attitude toward use of credit; attitude toward and 
knowledge of insurance ; family spending habits; and 

goals and attitudes toward financial security. 

Cooperating Departments and Agencies: Agriculrural Eco 
nomics, States of the North Central Region, Agricultural Re
search Service, USDA. 

FACTORS AFFECTING PROTEIN REQUIREMENT OF 
ADULT HUMAN SUBJECTS (318 and NC-49) 

C. Pudelkewicz, H. Gordon, and C. Harris 

The egg replacement value of commercially baked, 
enriched white bread containing either six percent nonfat 
dry milk solids or five percent toasted soy protein was 
studied when the bread replaced two of three 70-gram 
servings of egg per day. The basal diet consisted of na
tural foods low in protein. Five healthy young men were 
on experiment for 38 days. Nitrogen balance was the 
principal criterion of adequacy of protein intake. Mean 
nitrogen balances for the group were: +0.35 gm per day 
when egg was fed, -0.30 gm per day when five percent 

soy protein bread was substituted for two-thirds of the 
egg and +0.08 gm per day when six percent milk bread 
was substituted for two-thirds of the egg. 

This study adds to our knowledge of the supple
mentary value of various protein improvers of white 
bread when humans consume low protein diets. This 
type of information should prove useful in planning diets 
for certain vulnerable groups of our population and in 
the event of emergency food situations. 

Publications: Effect of Supplementing White Bread with Lysine 
and Different Levels of Nonfat Dry Milk on Palatability and 
Proteir) Quality; M. S. thesis, University of Missouri . 

SERVICEABILITY OF SHEETS MADE FROM 
COTTONS OF SELECTED FIBER PROPERTIES 
(319 and SM-18) 

A. Ginter .. L. M . Costigan, and S. A. Seifert 

As a part of a regional project, sheets made of fibers 
varying in fiber elongation which had been worn and 
laundered 60 times were sampled and measured for 
changes in dimensions, count, and weight. Tear resist
ance measures were determined for both the Missouri 
and North Carolina samples after 60 treatments of wear 
and laundering as well as on half sheets laundered 15 , 
30, 40, and 60 times. 

Sheets to be used in a second phase of the project 
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(made of fibers of 2 levels of both strength and length) 
are being coded and prepared for servicing. This investi
gation is planned to determine whether fiber properties 
bear relationsip to fabric properties and performance and 
should be of value to producers in selection of appropri
ate cottons for definite end use. 

Publications: L. M. Costigan; 1962 ; Tear Resistance of Sheets 
with Varying Fiber Elongation; M. S. thesis, University of Mis
souri. 

IMPROVING THE ACCEPTABILITY OF MEAT 
(349 and ES-589) 

This project is reported in cooperation with Agricul
tural Economics Project 350. 

FACTORS INFLUENCING THE STABILITY OF 
ANTHOCYANIN PIGMENTS IN FRUITS DURING 
PROCESSING AND STORAGE (352) 

M. Mangel and M . Glidden 

Experimental studies are continuing on the analysis 
interpretation of strawberry juice pigment systems under 
controlled conditions and with specific additives. Highly 
colored fruit products are known to undergo deteriora
tion in color during processing and storage. At the pres
ent time there is a lack of understanding concerning the 
formation of the dark brown discoloration. It is believed 
that a better understanding of the discoloration mecha
nism would be of benefit in finding economical means of 
retarding color loss and change in the highly colored an
thocyanin products. 

ECONOMIC AND TECHNOLOGICAL PROBLEMS IN 
MARKETING PORK AND BEEF (387 and ES-659) 

This project is reported in cooperation with Agri
cultural Economics Project ES-659. 

SOCIAL FACTORS INFLUENCING THE 
EFFECTIVENESS OF MASS MEDIA IN A 
COORDINATED APPROACH TO THE TEACHING OF 
HOME ECONOMICS SUBJECT MATTER (430) 

M. L. Rosencranz and O. Z. Gregory 

This study has been designed to help improve meth
ods in the use of mass media communication techniques 
in teaching, research, and extension programs. A design 
was developed to measure exposure to mass media in 
Audrain County, Mo., including both rural and urban 
homemakers. An experimental program series was plan
ned to include four television programs, four newspaper 
releases, and 12 radio programs. During the course of 
this study, approximately 500 members of home exten
sion clubs will be asked to discuss the mass media series; 
notes of discussion, consensus, and subequent action will 
be recorded. Also, a random sample of non-club members 
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will be interviewed with approximately 300 detailed in
terview schedules to be completed. Pretests of the sched
ules have been completed and the mass media program 
series is underway. 

Cooperating Departments and Agencies: Cooperative Ex
tension Service, Agricultural Editor's Office, and Rural Soci
ology . 

RELATION BETWEEN PROCESSING AND 
PREPARATION FACTORS AND UTILIZATION OF 
FOOD (463) 

R. E. Baldwin, G. Amick, B. A. BiJbey, M . F. Crawley, B. Jf'. 
Christy, B. Korschgen, D. D. Merrill, and C. Rodgers 

Sensory testing of effects of frozen storage on cream 
pies indicated that maximum storage was approximately 
six weeks. Additional statistical treatment of the data is 
now underway. Storage tests were conducted on frozen 
ti'uit pies in which the optimum amount of thickening 
agent was determined by systematic variation. Pies baked 
in black bottom pans resulted in increased crispness of 
the under crust over those baked in shiny tins. 

Publications: Christy, B., R. Baldwin , and G. Amick; Frosty 
Cream Pies; manuscript complete. 

Cooperating Departments and Agencies: Dairy Husbandry 
and Poultry Husbandry. 

FACTORS AFFECTING THE QUALITY OF PROTEIN 
FOOD PREPARED BY ELECTRONIC COOKING 
(464) 

R. E. Baldwin .. 1. Delaney, D. Merrill, and P. Myles 

Since to date the number of suitable research tech
niques reported for use with the electronic range has 
been limited, emphasis in this project has been placed 
on methodology. The electronic range, equipped with a 
control panel, has been tested for performance by measur
ing the increase in temperature in one liter of water for 
two minutes and by studying the drying pattern on 
water saturated blotters. 

Egg white was used as a test example for investiga
tion of the effects of electronic cooking on high protein 
food. Microwave exposure of egg white resulted in a co
agulum lacking the uniformity of a conventionally cook
ed egg white. In contrast to results with conventional 
methods of heating, water dilution did not appreciably 
affect the tenderness of the coagulum produced by micro
waves, although the product was puffier in appearance 
with increased dilution. Altering the pH of the egg 
white did not improve the desirability of the coagulum. 
The usual porous structure of a meringue cannot be du
plicated in the electronic range. Varying the amount of 
heating, changing the length of exposure time, and alter
ing egg white pH did not improve the meringue. 

Cooperating Department: Poultry Husbandry. 



HORTICUL TURE 
R. A. SCHROEDER, CHAIRMAN 

USE OF WATER IN THE PRODUCTION OF 
HORTICULTURE CROPS (1) 

A. D. Hibbard 

Precipitation during the growing season of 1962 was 
12 inches below normal. Soil moisture reserves in mature 
orchards were severely depleted before the end of June. 
Irrigation of seven year Redhaven peaches with six inches 
of water increased production approximately 33 percent. 
The effect was mostly on size of the mature fruit. No 
detectable differences in other fruit qualities were evident. 
Fruit maturity was four days earlier on the irrigated trees. 
Two irrigations for a total of 12 inches of water increas
ed the total yield of the young seven year old apple trees 
from 26 to 62 percent, depending upon variety and root
stock. Again, the effect was mostly in fruit size. Golden 
Delicious from irrigated trees carried more pink blush. 
Soil moisture conditions were followed throughout the 
season by making weekly readings of soil moisture blocks 
placed throughout the root zone. 

NUTRITION OF FRUIT PLANTS (4) 

A. D. Hibbard, D. D. Hemphilf, and H. G. Swartwout 

Leaf analysis is being used to determine the effec
tiveness of a recommended fertility program in 10 com
mercial orchards. Samples were collected in the summer 
of 1962, but analyses are not complete at the time of this 
report. Leaf samples were taken from four orchards where 
there was an indication of possible nutritional problems. 
Fall, post-harvest sprays of soluble nutrient carriers failed 
to show any increased nutrient content in new growth 
the following season. This is in contrast to the 1960 
treatment which indicated similar treatments to be ef
fective. 

Publications: Sharpe, D. L.; 1962; Dry Weight, Protein, Nitro
gen, Crude Fiber, and Unit Leaf Area Compared as Bases for Ex
pressing the Nutrient Content of Plant Tissue; M. S. thesis; Uni
versity of Missouri. Hibbard, A. D.; 1962 ; New Frontiers in 
Fertilizers and Fertilizer Applications; Report of Committee on 
Deciduous Tree and Small Fruits; Amer. Fruit Grower 
82( 4) :16, 40, 42. 

STUDY OF SYSTEMIC ANTIMICROBIAL AGENTS 
AND FACTORS WHICH INFLUENCE THEIR 
EFFECTIVENESS IN CONTROLLING HORTICULTURAL 
CROP DISEASES (27) 

R. N. Goodman. C. H. Baldwin Jr. , S. Plurad, and J. W. Neal 

During the course of these investigations isolations 
from 1,525 dormant apple buds revealed that 98 percent 
were harboring bacteria and 60 percent of these isolates 
were identified as the fireblight bacterium Erwinia amy
lovora as identified through phage typing procedures. Al
though all phage sensitive isolates were avirulent, repre
sentative isolates could be reverted to the virulent form 
on exposure to aqueous extracts of an aphid vector Aphis 
pomi. These findings suggest that fireblight infections 
may occur in significant proportions late in the previous 
growing season and reactivate in the succeeding spring 
rather than being initiated at that time. The possibility 
also exists that Erwinia amylovora survives the winter in 
apple buds in an avirulent form with reversion to the 
virulent form occurring when growth resumes in the 
spring. 

Studies of the penetration of apple leaf cuticle by 
C 4 labeled organic compounds revealed that certain 
plant growth regulators significantly increased movement 
of the labeled compounds across the cuticular membrane. 
These studies suggest that transcuticular penetration of 
chemotherapeutic compounds may be aided by hormone
like substances. 

Publications: R. N. Goodman; 1962; Antibiotics in Agricul
ture; Science 137:133-135. Goodman, R. N .; 1962; Indices of 
Virulence of E. Amylovora; Phytopathology 52 :1201-1207. 
Manuscripts completed include: Morphological Effects of Col
letotin; Penetration of Apple Cuticular Membranes by Labeled 
Compounds; and Systemic Effects of Antibiotics. 

Cooperating Department: Entomology. 

STONE AND PO ME FRUIT VIRUS DISEASES AND 
THEIR CONTROL (68 and NC-14) 

D. F. Mullikan, C. M. Wright, R. P. Honeycutt, A. del Mundo, 
and G. Hall 

A low level virus infection in the scion block trees 
continues to be a problem. The appearance of this in
fection on the most sensitive variety, Montmorency, and 
after maturity into fruiting age, tends to substantiate the 
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Canadian worker's contention that pollen spread accounts 
for much natural infection. In growth studies involving 
virus infection of J ay Darling and Golden Delicious 
nursery trees, little difference could be fo und be ween the 
healthy and diseased individuals. This data tends to sub
stantiate our earlier observations that virus infectio n in 
apple appears to be serious only if infected scions are 
worked on sensitive root or body stocks. Other studies 
involving virus isolates from virus infected trees on well 
anchored roots and from virus infected trees on poorly 
anchored roots suggest that a dwarfing factor and the 
chlorotic leaf spot may be responsible for the poorly de
veloped root system. 

Publicatiom: del Mundo, A.; 1962 ; Chlorotic LeaJ Spot and 
Dwarfing, as Possible Contaminants oj Stem-Pitting Virus and 
Their Over-all Influence on the Growth Habit oj Apple; Phyto
pathology 52:745. Honeycutt, R. P. ; 1962; The Effict oj Single 
tlnd Multiple Virus Infection Upon the Nudeic Acid Content in 
Prunus Mahaleb Seedlings; Phytopathology 52 :737. 

Cooperating Agency: Missouri State Department of Agricul
ture. 

HORTICULTURE FARM (116) 

R. A . Schroeder, Clnd A. D. Hibbard 

This project is the general support effort for all of 
the research work done in Horticulture's " Outdoor Re
search Laboratory." The amount of support given to each 
detailed research project varies according to the needs of 
the project. Types of work done for the specific projects 
include: fertilization, mowing, irrigation, spraying, dust
ing, cultivation, weed control, harvesting, transplanting, 
planting, roguing, pollinating, protecting, observing, and 
indexing of all experimental plantings. General m ainten
ance of the homes, roads, sheds, fences , equipment, im
plements, terraces, waterways, reservoirs , is also accom
plished under the project responsible for the maintenance 
of the 300 acre " Outdoor Research Laboratory." 

BREEDING AND EVALUATION OF IMPROVED 
VEGETABLE VARIETIES (128) 

V. N. Lambeth, A. D . Hibbard, and D. Huecker 

The resting and evaluation of advanced breeding 
lines and varieties of Irish potatoes, sweetpotatoes, toma
toes, and watermelons were contJnued in accordance with 
North Central Regional agreements. The most promising 
Irish potato lines of 20 tested were La 61-125, Norland 
ND 4192-3, La 91-1 43, and Neb. 315.48-3X. Of eight 
entries in the advanced sweetpotato trials none rated as 
good as Centennial. Promising new sweetpotato lines in 
the observational trials were L-9-56, M-0362, and NC-18S. 

Tuckcross K, a new nematode, leaf mold, and wilt 
resistant forcing to m ato was advanced to commercial 
testing. Promising new early market tomatoes were Mis-
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souri hybrids 22-St-5, 20-St-4, and 20-St-15. Mo. 20-St-15 
(STEP 382) was advanced to replicated trials o f STEP. 
STEP 352 from Hawaii was rated best in the 1962 trials. 
The following tomato quality attributes were compared 
among 11 varieties : pH titratable acidity, soluble salts, 
invert sugar and sugar-acid ratio. In the cooperative wa
termelon trials none of the advanced breeding lines dem
onstrated superiority over the recommended commercial 
varieties. 

Publications: Summary oj Southern Tomato Evaluation Pro
gram Trials, 1962; compiled by Dr. J. M. Walter, Fla. Agr. 
Expt. Sta. Summary oj Replicc/ted and OhJervational Sweet potato 
Trials. 1962; compiled by Dr. C. E. Steinbauer, Agr. Res. 
Service, USDA. Summary oj North Central Regional Irish Po
tato T ritt/f. 1962; compiled by Dr. E. P. Lana, North Dakota 
Agr. Expt. Sta. Summary oj Watermelon TriaLf, 1962; compiled 
by Dr. V. Nettles, Fla. Agr. Expt. Sta. 

Cooperating Departments and Agencies: States of North 
Central Region; Agricultural Research Service, USDA. 

PHYSIOLOGY OF GROWTH AND REPRODUCTION 
OF HORTICULTURAL PLANTS (129) 

D. D. Hemphill 

Studi es invo lving the application of N-Dimethyl 
Amino succinamic acid as a foliar spray or soil amend
ment to green beans, strawberries, and tomatoes short
ened internodes or petioles , intensified green color, and 
reduced yields in case of green beans. No immediate 
commercial application is visualized. 

Combination of gibbcrellins and growth reg ulators 
such as p-chlorophenoxyacetic acid applied as cluster or 
foliar sprays had no merit over growth reg ulators alone 
in increasing set and size and, consequently, marketable 
yield of greenhouse tomatoes. 

Dixieland and Surecrop strawberries were dug from 
the field in early October and placed in growth chambers 
with 16 hours light at 75°F and eight hours dark at 55°F 
or eight hours light at 75 OF and 16 hours dark at 70°F. 
Plants in the long photoperiod produced only one flush 
of flowers while those in the short photoperiod continued 
to flower and fruit throughout the year. None of the 
plants produced runners. Plants of four varieties placed 
in the chambers in March produced one flush of flowers 
and produced runners under both long and short photo
periods. 

Publications: Effect oj Plant Growth Regulators on Fruiting oj 
the Tomato; M. S. thesis, University of Missouri. 

CONTROL OF WEEDS IN HORTICULTURAL CROPS 
( 146) 

D. D. Hemphill 

Diuron and Simazine continue to be the most de
sirable herbicides for use in vineyards. DEPA (Dacthal) 



and Diphenamid appear promising fOr strawberry plant
ings. Amiben appeared to be the most satisfactory herbi
cide in green beans, cantaloupes, and transplanted sweet 
potatoes. 

Studies involving heavy irrigation immediately after 
application of herbicides resulted in increased injury to 
transplanted tomatoes. Alipur was the most satisfactory 
herbicide for sweet corn. Dichlobenil (Casoron), incorpo
rated at rate of three pounds per acre was very promising 
for weed control under five year old peach trees. Dicamba 
(Banvel) was highly effective in control of knotweed, 
white clover, chickweed and henbit in turf; however, in
jury to ornamentals may result when the chemical is 
used near them. DCPA (Dacthal) and Dichlobcnil ap
pear very promising for use in ornamental nurseries on 
transplant beds and lined out stock of ornamentals that 
will not tolerate Simazine; also, for use on seed beds of 
species which have not tolerated pre-emergence herbi
cides. Pre-planting incorporation of EPTC caused injury 
on some species of rooted cuttings. Results to date in
dicate that herbicides are achieving a savings of $25.00 
to $150.00 per acre on some Horticultural Crops, but 
satisfactory herbicides are not available as yet for all Hor
ticultural Crops. 

Publications: Lawn Care CaLendar; Mo. Ext. Cir. 768; 1962; 
Why ToLerate Weedr in AppLe Orchardr; Eastern Fruit Grower 
25 :22, 1962. 

Cooperating Departments and Agencies: Field Crops, Ag
ricultural Engineering, Agricultural Research Service, USDA. 

PROMOTION OF HORTICULTURE (169) 

R. A. Schroeder 

The ac·tivities under this project are concerned with 
the dissemination of up-to-date information for interested 
growers. Media utilized to achieve this end result in
cluded: the Horticultural News .. Floricultural News, Vege
table News, Weekly Spray Letters, anI the Green Leaf These 
newsletters provide a rapid means of keeping growers 
informed as to current production and marketing prob
lems and, in addition, staff members attended state and 
national horticultural meetings to present findings of 
their particular research. 

GRAPE DISEASE CONTROL AND PESTICIDE 
COMPATIBILITY STUDIES (194) 

H. G. Swartwout 

Studies to determine the effectiveness of black rot 
control procedures indicated that the most effective treat
ments were ferbam 1 + folpet 1 before bloom and fer
bam 1 + zineb 1 as post bloom sprays. Folpet (Phaltan) 
caused a trace of leaf blade bleaching. A small amount 
of leaf spotting followed the application of M45 + cap-

tan over ferbam. Appreciable leaf spotting appeared fol
lowing applications of ferbam + M45. However, no 
phytotoxic effects were observed with any of the other 
treatments used. 

Publications: Swartwout, H. G., and W. R. Enns, 1963 Sug
gestions for Spraying Grapes; Univ. of Mo. Ext. Cir. 783. 

INDUCTION OF FRUIT THINNING AND CONTROL 
OF PRE-HARVEST DROPPING OF FRUITS BY PLANT 
GROWTH REGULATORS (195) 

D. D. HemphiLL 

The insecticide I-naphthyl N -methyl carbamate 
(Sevin) was compared with the growth regulator naph
thylacetamide for thinning Jonathan, Delicious. Golden 
Delicious, and Lady varieties of apples. The Golden De
licious and Lady varieties were not thinned adequately 
by either chemical ; however, a combination of naphthyl 
acetamide at petal fall and Sevin at 16 to 23 days after 
full bloom showed real promise for difficult-to-thin va
rieties . The combination of naphthaleneacetic acid at 10 
ppm and 2(2,4,5 trichlorophenoxy) propionic acid at 5 
to 10 ppm gives a spray for pre-harvest dropping with 
long-lasting effects and reduced acceleration of ripening. 
Findings of these projects will enable the grower to pro
duce annual crops on biennial bearing varieties and more 
uniform crops on other varieties. 

PHYSICO-CHEMICAL PROPERTIES OF ROOTS OF 
VEGETABLE SPECIES (196) 

V. N. Lambeth, P. Carpenter, and R. G. Da.r 

The application of growth-stimulating and growth
retarding chemicals to the nutrient solution in which Zea 
Mays (Var. Gold Rush) and Phaseolus vulgaris (var. 
Contender) were grown significantly affected both growth 
and exchange properties, sometimes differentially. As in 
1961, gibberellic acid at 200 ppm significantly increased 
the cation exchange capacity of sweet corn roots but sig
nificantly reduced their dry weight. 

Phosfon at 100 ppm reduced both the CEC and the 
dry weight of sweet corn roots. The response of green 
bean roots to growth regulators was not as marked as 
that of sweet corn roots. High specificity of CCC (100 
ppm) as to plant species was shown by the fact that on 
beans both cation exchange capacity and dry weight were 
increased, whereas, with corn both were reduced. Phosfon 
gave similar results, but of lower magnitude. Indoleacetic 
acid at 25 ppm significantly increased both cation ex
change capacity and dry weight of beans. This, it should 
be noted, is the reverse effect of that noted for sweet 
corn in 1961. 
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PESTICIDES FOR DISEASE CONTROL AND THEIR 
EFFECT ON FRUIT FINISH IN APPLES (232) 

H. G. Swartwout 

Experimental fungicides were applied on Rome 
Beauty apples in studies for scab and cedar rust control. 
However, with a warm dry spring no scab or cedar ruSt 
could be found on any of 12 unsprayed trees four weeks 
after petal fall. Thus, having passed the critical period 
for scab and cedar rust infection the experiment was dis
continued for this year. 

These sprays were also used on Golden Delicious 
for a study of effect on fruit finish and value against 
"summer" diseases . Fruit finish was excellent with all 
treatments under the conditions of 1962. A trace of rus
set appeared on some of the fruit in all plots with no 
variation in relation to treatment except slightly greater 
with the sulfur-zineb program. In view of the promise 
shown by some of the complex manganese compounds, 
including the manganese-zinc coordination products, a 
continuation of the evaluation of this type of fungicide 
for phytotoxicity and disease control is planned for 1963. 

Publications: Suggestions for Spraying CommerciaL AppLe Or
chards, 1963; University of Mo. Ext. Cir. 784. 

SMALL FRUIT PRODUCTION PROBLEMS (291) 

D. D. HemphiLL 

The ten highest yielding strawberry varieties during 
the 1962 season were Stelemaster, Sparkle, Fletcher, Po
cahontas, Surecrop, Midway, Redglow, Earlidawn, Rob
inson, and Premier. 

Approximately 7,000 seedlings were evaluated in the 
spring of 1962 and 66 selections were made for further 
evaluation. 

In blackberry variety trials, Darrow was the highest 
yielding variety. Size and quality were also excellent. 
Marion was the highest yielding of nine raspberry var
ieties. 

Studies were continued with the sterility problem in 
Rubus. Tip cuttings of heat-treated plants were rooted 
and fruited but still exhibited sterility. Efforts to transmit 
sterility from blackberries to black raspberries were not 
successful due to failure of grafts to unite. A home plant
ing of sterile black raspberries was located at St. Clair, 
Mo. 

DETERMINATION OF MICROBIAL 
DECOMPOSITION IN PROCESSED HORTICULTURAL 
PRODUCTS BY CHEMICAL METHODS (433) 

M. L. Fields, N. FinLey, and R. A. Schroeder 

Micro-organisms of sanitary significance in apple 
juice production and fungi-producing rot in apples in 

58 

pure culture and in the natural state were studied to de
termine whether or not they produced acetylmethylcar
binol or diacetyl or a combination of both compounds. 
Of the yeasts studied which were considered to be sig
nificant in apple juice spoilage, all of the pure cultures 
of Saccharomyces spp. produced a combination of both 
compounds. However, of the filamentous fungi-produc
ing rots, only in rots caused by Alternaria sp. were both 
acetylmethylcarbinol and diacetyl found. Penicillium ex
pansum. Mucor sp, and Physalospora obtusa produced only 
AMC while Botrytis cenerea produced no detectable AMC 
in inoculated apples. Of 59 rots tested from separate ap
ples (both natural and inoculated ), only eight or 13.5 
percent contained diacetyl. Since Alternaria is a mi.nor 
rot producer and since P. expansum is the major rot pro
ducer in apples, the probability of diacetyl coming from 
yeast is much greater than from any rot. The presence of 
diacetyl in apple juice may be considered, therefore, pre
sumptive evidence of poor sanitary practice in the pro
cessing plant. 

Publications: Fields, M. L. ; Ace~yLmethy/carb;noL and Diacet)'L 
as ChemicaL Indexes of MicrobiaL QuaLi~y of AppLe Juice; manu
script complete. Fields, M. L.; Voges-Proskauer Test as a Chem
ical Inde IC to the MicrobiaL Quality ()f Apple Juice; Food Tech. 
16:98-100 (1962). Fields, M. L.: 1962; A Survey of Selected FiL
amentoUJ Fun!?i for Voges-Proskauer Reaction.r; Applied Micro
bioL 10(6) . 

THERMAL ACTIVATION OF SPORES IN 
PROCESSED FOODS (434) 

M. L. Fieldr, N. Finley, and R. A. Schroeder 

Spores of variants of BacillUJ stearothermophilus were 
subjected to activating and lethal temperatures. Spore 
suspensions which were incubated longer contained a 
higher percentage of spores of the rough variant. The 
effect of sub-lethal heat on spore suspensions containing 
mixed variants (smooth and rough) was difficult to meas
ure at sub-lethal temperatures (110°C) since the rough 
variant was not as heat resistant. While the rough vari
ant was activated in a shorter time, the smooth variant 
was not activated and when the smooth variant was acti
vated, the rough variant was killed. 

A higher percentage of the smooth variant was 
forced into dormancy after being held at 50°C for 30 hours 

than was true with the rough variant. This research em
phasizes the importance of variants in explaining. differ
ences in spore resistance between spore suspensIOns of 
the same strain. 

Publications: Manuscripts prepared include Effect of Heat on 
Spores of Rough and Smooth Variants of BaciLlus stea,,:othermo
philus; and Studies on the Heat Responses of Bacterzal Spores 
Causing Flat Sour Spoilage in Canned Food. 



GREENHOUSE FLOWER CROP PRODUCTION (466) 

M . N. Rogers. P. K. Biswas. C. G. Costley, R. R. Rothenberger, 
R.J Shaw, and J E. Smith 

In studies on the effect of carbon dioxide concentra
tions it was found that doubling the daytime CO2 con
centrations increased growth of greenhouse chrysanthe
mums approximately 25 percent during early spring. In 
other studies single eye geranium cuttings rooted and 
grew much faster at either 60° or 70°F than at 50°F. 

Exposing Easter lily bulbs to low temperature treat
ment after they were potted rather than before resulted 
in higher bud counts and more attractive plants. Temper
atures during the middle third of the forcing period were 
important in determining final height of lily p·lants . 

Heavy nitrogen feedings of poinsettias did not alter 
time of flowering. Poinsettia varieties varied considerably 
in their response to 2-chloroethyltrimethylammonium 
chloride. 

Studies on carnations indicated that several cultural 
factors had no affect on stem strength. Major items of 
importance seemed to be low winter light and varietal 
characteristics. It is anticipated that the results of these 
studies will be particularly useful to commercial florists 
in helping them to produce plants and flowers that will 
give greater customer satisfaction and achieve production 
of these flowers more economicall y. 

Publications: Rogers, M. N.; 1962; Carbon dioxide Found to 
Accelerate Mum Growth; Flor. Rev. 130:21-22. Rogers, M. N .; 
1962 ; Sell Flowers That La.rt; Flor. Rev. 130 and 131: (9 in
stallments). Biswas, P. K.; 1962; The Relation.rhip of Gibberellic 
Acid to Flower Initiation in Column Stock. Mathiola Incana; 
Ph.D. thesis ; University of Missouri. 

NEW PLANTS FOR FRUIT AND NUT PRODUCTION 
'4,68) 

A. D. Hibbard, D. F. Millikan, and M. L. Fields 

Following a winter low of -12°F in the orchard a 
full crop of peaches was produced by the varieties: Red
haven, Summercrest, Eclipse, Belle of Georgia, Maybell 

and Wildrose. A partial crop large enough to be of com
mercial value was carried by: Sunrise, Sunhaven, Jersey
land, Ranger, Summerose, Autuinn, and Constitution. A 
very light crop of approximately one-half bushel per tree 
occurred on Nectar, Fairhaven, Redhaven, Blake, Red
skin , and Laterose. The remaining varieties of the 57 in 
the orchard were without a crop. 

The Spartan apple variety appears promising as a 
late variety. Several early maturing types similar to Jon
athan are of interest for starting the season. Both hardy 
and dwarfing stocks appear promising for increasing the 
early production of Golden Delicious and Jonathan. 
Golden Delicious on a trellised planting on Malling IX 
rootstock produced at 200 bushels per acre the third year. 
A block of trees to study the value of the Mertin-Mall
ing series rootstocks in combination with Roberta #5 as 
under- and body-stocks for spur type Red Delicious was 
established. 

CHEMISTRY AND PHYSIOLOGY OF 
MICRO-ORGANISMS (SOl) 

D. F. Millikan , R. P. Honeycutt, A. del Mundo. and G. Hall 

During this past year of micro method for the isola
tion and detection of Deoxyribonucleic Acid from Matw' 
and Prunus leaf tissue has been described and progress 
has been made in simplifying a method for detecting 
Ribonucleic Acid. A third area of interest has been the 
finding that virus infection in cherry appears to influence 
the Deoxyribonucleic Acid content. This work has pro
vided a method to study the Deoxyribonucleic Acid con
tent of deciduous leaf material in micro amounts, some
thing that has been unavailable previously and, there
fore, will permit fundamental studies on virus and pro
tein synthesis in healthy and diseased plants. 

Publications: Brown, R. E., B. Zawadzka, and D. F. Milli
kan; A Sensitive Method for the Extraction and Identification of 
Deoxyribonucleic Acid in Plant Leaf Tissue; manuscript com
plete. Zawadzka, B., and D. F. Millikan; 1962 ; Changes in 
the DNA Content of Leaves Collected from Healthy and Virus
Infected Cherry; Phytopathology 52:758. 
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POULTRY HUSBANDRY 
E. M. FUNK, CHAIRMAN 

A STUDY OF EGG COMPOSITION IN RELATION 
TO QUALITY AND UTILIZATION OF EGGS IN 
MARKET CHANNELS (17 and NCM-7) 

O. Cotterill, E. M . Funk, F. E. Cunningham, M . Hill. W. 
Seideman, M. Sebring, and A. B. Stephenson 

The factors affecting the foaming and coagulative 
properties of egg white and whole egg are being investi
gated. Most attention is devoted to functional perform
ance of yolk-contaminated egg white, in solubilization of 
proteins in egg white foams, and the effects of heat treat
ments on liquid whole egg. The study has indicated that 
a variety of treatments will improve the functional per
formance of yolk-contaminated egg white. Pancreatic 
lipase was found effective, apparently due to lipoid hy
drolysis. Performance of yolk-contaminated egg white is 
extremely sensitive. Cake volume response follows a sine 
curve effect with respect to pH. 

Heat treating yolk-contaminated liquid egg white 
for short periods (130°F-15 min.) improved functional 
performance as well as holding at 100°F for 20 hours. 
This improvement was not apparent after spray drying. 
Changes in certain physical and functional performance 
characteristics caused by the addition of yolk to egg 
whites supports the view that the harmful effects result 
from a yolk lipid egg white protein complex. 

The insolubilization of protein at the air-liquid in
terface of an egg white foam is affected by pH, c)1emical 
additives, amount of whipping, ionic strength, and yolk
contamination. A relationship has been found between 
the amount of protein insolubilized and the physical char
acteristics of the foam. For each type of foam there is an 
optimum degree of in solubilization to produce the de
sired effect. Other studies have shown that the effects 
produced by heat treating whole egg is also pH sensi
tive. The results suggest that the optimum pH for pas
teurization of liquid whole egg should be 8.5 to 9.5 to 

produce maximum cake volume. Other functional per
formance and physical characteristics have other pH opti
mums. 

Publications: Cotterill, O. J., A. B. Stephenson, and E. M. 
Funk; Factors Affecting the Yield of Egg Products from Shell 
Eggs; Proc. World's Poultry Congo XII:443-447. Cotterill, O. 
J., G. M. Amick, B. A. Kluge, V. C. Rinard; Some Factors Af 
jecting the Performance of Egg White in Divinity Candy; manu
script complete. Cotterill,O. J., W . E. Seideman, and E. M. 
Funk. Effects of Heat Treatments on the Functional Performance 
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of Yolk Contaminated Egg White; Poultry Sci. 41:1638, (1%2) . 
Cunningham, F. E., O. J. Cotterill, and E. M. Funk; 1962; 
Factors Affecting Alkaline Coagulation of Egg White; Poultry 
Sci. 41 :1639. Cotterill, O. J., G. M. Amick, B. A. Kluge, and 
V . C. Rinard, 1962; Some Factors Affecting the Performance of 
Egg White in Divinity Candy; Poultry Sci. 41:1638 (abstract) . 
Seideman, W. E. , Factors Affecting Heat Coagulation of Egg 
White; M . S. thesis, University of Missouri. 

Cooperating Departments and Agencies: States of the 
Home Economics and North Central Region. 

BREEDING CHICKENS FOR EGG PRODUCTION 
BY RECURRENT SELECTION AND INTRAFLOCK 
SELECTION METHODS (164 and NC-47) 

A. B. Stephenson, E. M. Funk, D. Andrew.\'. and M. Yoes 

This project has progressed to the third generation 
of the revised recurrent selection procedure for increased 
egg numbers and trends are now indicated in these data. 
The crosses of the recurrent selection population had a 
lower fertility and higher hatchability than birds bred by 
conventional family and individual selection for over-all 
performance. There were no apparent differences in liva
bility or age at first egg which were related to method 
of breeding. Within the crosses, the progeny of Ameri
can class males matured slightly earlier than the progeny 
of the Leghorn males. 

Egg production was about the same for the crosses 
and intraflock populations. The progeny of the R3 males 
has had a five percent index for production than the 
other crosses over the three year period. This advantage 
of the R3 progeny is somewhat offset by smaller egg 
size, lower albumen height, and lower specific gravity. 
During the first year of this project, the progeny of the 
White Rock males were outstanding for their high pro
duction rate early in the laying year. However, they did 
not maintain this advantage during the latter part of the 
year. During the last two years, they have been below 
the other crosses throughout the year. The recurrent se
lection method of breeding seems to be more effective 
with the Rhode Island Reds than with the White Rocks 
used in this experiment. 

Publications: Kinder, Q. B., and A. B. Stephenson; 1962; 
Floor Space Studies Using Slat Floor and Litter Floor for Laying 
Hens; Poultry Sci. 41. 

Cooperating Agency: North Central Regional Laboratory. 



SYSTEMS OF FLOCK REPLACEMENT, FEEDING, 
AND LAYING HOUSE MANAGEMENT (244) 

A. B. Stephenson and E. M. Funk 

Layers fed a medium high energy ration (945 calories 
per pound) laid at a rate of 67.8 percent which was 2.7 
percent higher than that of birds fed a medium energy 
ration (878 calories per pound) . 

There was no apparent relation between antibiotic 
treatment and egg production. All of the pens had a 
severe drop in production during early winter except the 
higher energy levels with 25 grams of aureomycin and 
the group without any antibiotic supplement. Birds fed 
25 and 100 grams of aureomycin in higher energy rations 
had production rates of 73.1 percent for the 40 week lay
ing period. The significance of the differences related to 

antibiotic is doubtful as the 25 grams aureomycin sup
plement with the lower energy level had a rate of 60.2 
percent which was the lowest rate of any lot. The annual 
production rates of the other 10 groups were between 
63 and 69 percent. 

Livability was approximately 95 percent for all 
groups and apparendy was not related to either energy 
level or antibiotic supplement. Feed per dozen eggs was 
apparently not related to treatment. No apparent corre
lation was observed between treatment and albumen 
height. The control groups were represented at approxi
mately both extremes of the range. The higher energy ra
tions produced eggs which were consistently larger by 
about one gram. No influence of antibiotic on egg size 
was observed. Body weight and specific gravity of eggs 
were apparently independent of the treatments used in 
this experiment. 

UNIDENTIFIED FACTORS FOR HENS, AND THEIR 
EFFECT ON THE PROGENY (255) 

J. E. Savage, E. M. Funk, G. Radmal/. J. Schulze, and A. B. 
Stephenson 

Work in this and other laboratories has shown cop
per to be an essential nutrient in early chick and poult 
growth but little information is available on the role of 

this element in the reproductive processes of poultry. 
During this past year laying hens were fed a copper
deficient diet with the following results : Egg production 
was depressed only slightly; body weight, egg weight, 
and shell thickness (as measured by specific gravity) were 
not affected; only a very slight anemia developed; and 
blood plasma copper levels and the copper content of the 
egg were markedly lower. Hatchability was also marked
ly depressed in the low-copper group. 

Hatchability was not improved in a limited number 
of eggs injected with copper salts. Blood plasma and egg 
copper levels of hens fed a copper-supplemented diet 

were similar to those of hens fed practical diets and 
hatchability was improved dramatically. When the exper
imental diets were reversed, rapid copper depletion occur
red. In previous studies with zinc-deficient hen diets, 
characteristic abnormalities were seen in developing em
bryos, but with the current copper deficient hen diets 
embryo deaths occurred primarily in the early blood stage 
and no abnormalities were observed. 

THE NUTRITIONAL REQUIREMENT OF THE CHICK 
FOR AMINO ACIDS AND UNRECOGNIZED 
GROWTH FACTORS (277) 

J. E. Savage, D. W. Bird, E. M. Funk, G. Radmall, J. Schulze, 
and J. M. Yohe 

The availability of zinc in chick diets was decreased 
markedly when phytic acid was added to the diet. In the 
presence of phytic acid, an increase in calcium levels 
caused a significant decrease in four-week chick weights, 
but this detrimental effect was overcome if a zinc sup
plement was also added. The free form of phytic acid 
was as effective in decreasing the availability of zi nc as 
a protein-phytic acid complex. Balance trials showed that 
when phytic acid was present in the diet, both fecal and 
urinary zinc excretion were increased and the chick went 
into negative zinc balance. Apparently the phytic acid 
chelated zinc within the chick's body and when the phy
tic acid was excreted, zinc was carried along with it. The 
zinc content of the diet also affected the amount of cop
per required. Increased levels of zinc added to low-cop
per chick diets increased the degree of anemia, increased 
mortality with much of the mortality being due to in
ternal hemorrhage, and increased the incidence of sub
cutaneous hemorrhage and bone abnormalities. 

Turkey poults fed the same diets showed similar 
symptoms but to a lesser degree and no mortality from 
internal hemorrhage occurred. Dietary copper supple
ments largely alleviated the deficiency symptoms in both 
chicks and poults. In broiler feeding trials, it was found 
that the performance of birds fed high levels of protein 
during the first five weeks was equal to that of similar 
birds fed sources of unidentified growth factors . 

Publications: Savage, J. E., D. A. Ross, G. Reynolds, and 
B. 1. O'Dell; 1962; Copper Deficiency and Betaaminopropionitrile 
Toxicity in Turkeys; Fed. Proc. 21:311. Yohe, John M.; 1962; 
Factor.r Affectin; Zinc Availability for the Chick; M. S. thesis, 
University of Missouri. 

Cooperating Departments: Agricultural Chemistry. 
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THE EFFECT OF LIGHT AND THYROID GLAND 
ACTIVITY ON OVULATION AND OVIPOSITION 
IN THE DOMESTIC FOWL (292) 

H. V. Biellier, A. A. Rosales, J. E. Savage, P. C. Harrison, A. 
B. Stephenson, and E. M . Funk 

The restriction of artificial light to six hours per 
day on 11 week old S.C.W. Leghorn pullets and the shift 
to long light periods at 16 weeks of age was effective in 
obtaining early sexual maturity (24 weeks). The group 
maintained on restricted light from 11 to 21 weeks of 
age showed 5 percent lower annual egg production than 
the stimulated or natural-lighted group. 

Forty-eight S.C.W. Leghorn hens with inherent 
shorr, medium and long intervals between ovipositions 
were induced to lay at average intervals of 23.96, 25.44, 
and 27.47 hours. Hatchability, shell thickness, blastoderm 
diameters and egg weight increased with interval between 
ovipositions. 

A separate group of 48 S.C.W. Leghorn hens were 
submitted to light cycles of 23, 25, and 27 hours. Hatch
ability, shell thickness and blastoderm size increased with 
increase in the length of the light cycle. It was concluded 
that short intervals between ovipositions were detrimental 
to hatchability of hens having the inherent or genetic 
characteristic of intense rate of lay. 

The utilization of reduced day-length (23 hours) 
in the selection of chicken breeding hens has developed 
over 10 percent which lay at intervals less than 24 hours 
apart. This technique should serve as a tool to geneticists 
to apply greater selection pressure in developing strains 
of chickens that are able to lay at the rate of an egg per 
day. 

Publications: Harrison, P.e. , H. V. Biellier, and E. M. Funk; 
1962 ; Effect of Light Restriction During Growing Period on Re
productive Performance of Chickens Subjected to Various Light 
Regimes; Poultry Sci. 41. Rosales, A. A, H. V. BieUier, and 
E. M. Funk; 1962; Effect of Interval Between Ovipositions on 
Hatchability; Poultry Sci. 41. 
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EVALUATION OF SYSTEMS OF FEEDING AND USE 
OF FORAGE PRODUCED ON RANGE FOR 
GROWING TURKEYS (344) 

H. V. Biellier. D. D. }ad~son, A. B. Stephenson, and E. M. Funk 

Grain sorghum forage feeding trials were conducted 
on two age groups of broad breasted bronze poults 
hatched May 19 and June 2, 1962. At 16 weeks of age, 
500 males and 500 females were moved into milo fields 
and were fed 33 percent protein mash concentrate free 
choice in bulk feeders. One hundred males and 100 fe
males were full-fed on grass range as controls. The tom 
turkeys were unable to make efficient gains and consumed 
excessive amounts of the concentrate. The females made 
efficient gains on free choice mash concentrate and milo 
forage showing less than half the cost per pound of gain 
as that shown by the controls. Four groups reared on 
milo forage and hand-fed 28 percent protein pelleted 
concentrate on a restricted schedule demonstrated feed 
costs of less than 10 cents per pound of gain. 

Grain sorghums may be used as a forage crop by 
growing turkeys to offset a considerable portion of the 
feed cOSt to producers. Savings of over 50 cents per bird 
have been demonstrated. Five varieties of grain sorghum 
were shown to be satisfactory as forage for turkeys. Tur
keys were shown to forage two varieties of soybeans sat
isfactorily. Raw soybeans were shown to be unsatisfac
tory for poults from 16 to 24 weeks of age. 

Artificial insemination of 181 broad breasted bronze 
breeder hens was conducted throughout the 1962 breed
er season and fertility and hatchability studies made on 
the resulting 6,165 hatching eggs produced. Groups that 
were inseminated at depth of 5 and 7 cm. showed satis
factory fertility and hatchability. Insemination at a depth 
of 9 cm. resulted in low fertility. 

Publications: Jackson, D. D., H. V. Biellier, and E. M. 
Funk; 1962; Value of Grain Sorghum as Forage for Growing 
Broad Breasted Turkeys; Poultry Sci. 41. Jackson, D. D., The 
Practicality of Foraging Grain Sorghum by Market Turkeys; M . 
S. thesis, University of Missouri. 



RURAL SOCIOLOGY 
R. L. McNAMARA , CHAIHMAN 

SOCIAL AND CULTURAL FACTORS AFFECTING THE 
DISSEMINATION AND USE OF SCIENTIFIC FARM 
INFORMATION BY MISSOURI FARMERS (29) 

H. F. Lionberger, R. R. CampbelL. I. R. Peres, J. Mellwrath, H. 
R. Delaney, C. J. jesser, and R. L. McNamctra 

Studies have been completed on determinants of 
prestige of farm operators in two communities and per
sonal references to them by community frie nds and 
neighbors as innovators, communicators, and Iegitimators 
in decisions to adopt farm practices and purchase of farm 
supplies. An additional study has been completed de
scribing the comparative characteristics of farm operators 
who joined various formal groups in the two communi
ties. Data related to the formal social structures in the 
two communities and the locus of the legitimating func
tion in farm practice and supply purchase decisions also 
have been examined. 

Exploratory determination of farm operator response 
to an outside social system and communication within 
the system under relatively uninstitutionalized communi
cative conditions has been completed. Preliminary ar
rangements have been made for doing a nationwide study 
of farm operator response and communication relative 
to this system. 

Interviews regarding the perceived and ideal aspects 
of the teaching, research, and extension activities of the 
College of Agriculture using a 48-item Q-sorr has been 
completed with a highly selected sample of key persons 
in Missouri agriculture. 

Publications: Lionberger, H. F.;1962; Overlap Dispersion 0/ 
Selected Functions in Adoption Decisions 0/ Farm Operators in 
Two Missouri Communities; Paper read at the annual meeting 
of the Rural Sociological Society, Washington, D. C, August 
'62. Lionberger, H. F.; 1962 ; Diffusion 0/ Ideas and Practices: 
Some Observations and Generalizatiom lor Change Agents; Paper 
presented at the International Seminar on Water and Soil 
Utilization, South Dakota State College, Brookings, South 
Dakota, August 1962. Lionberger, H. F.; 1962; Studies in 
Hand and in Prospect relating to the Diffusion 0/ Agricultural 
In/ormation: American Experience; Paper read at the Organiza
tion for Economics Cooperation and Development seminar 
on "Structure and Orientation of Intellectual Investments in 
Agriculture in Relation to Economic and Social Develop
ment," Paris, France, October, 1962. Lionberger, H. F., R. 
R. Campbell, and]. S. Holik; 1962; Methods of MeasurinK the 
Communicative Potential of Interpersonal Communicative Net-

works; manuscript complete. Campbell, R. R.; 1962; Factors 
Influencing Prestige Ratings 0/ Farm Operators in Two Rural 
Missouri Communities; Paper read at the ann ual meeting of 
the Rural Sociological Society , Washington, D. C, August, 
1962. Campbell, R. R.; 1962 ; The "j oiners": What are They 
Like? Mo. Agr. Expt. Sta. Res. Bul. 786. 

CULTURAL FACTORS AFFECTING ILLNESS IN RURAL 
SOCIAL AREAS OF MISSOURI (201) 

E. W. Ha.r.ringer. R. L. McNamara, S. M. Gadaffa, P. Keith, 
T. A nd,'r.rorJ .J. H~fJirtan, R. Montaba . P. Thompson. A. Freed
man, and C. J. jesser 

Study was completed on the role of health insurance 
in a small town. Findings were that health insurance was 
generally accepted by people in the community. Lack of 
health insurance was associated with inability to obtain 
it readily either because of age, income, or lack of em
ployee-group membership. Analysis was continued of 
background and community orientation of physicians in 
a 20-county rural area. This includes 70 medical doctors 
and 81 osteopathic doctors. In addition, 94 medical doc
tors in a metropolitan area were interviewed for compara
tive purposes. It was found that a subs tantial portion 
(38 percent) of the medical doctors in the rural area had 
lived in their place of practice at some time during their 
youth. Many had lived no place else. Also, it was found 
that physicians in rural areas were much more likely to 
have rural backgrounds than physicians in urban areas. 

In still another study, associations were found be
tween reported accidents and social area, sex, education, 
characteristics of the farm, level of living, and certain 
psychological factors. 

Publications: Hassinger, E. W. ; 1962; Health Insurance in a 
Small Missouri Town; Mo. Agr. Expt. Sta Res . Bul. 780. Mc
Namara, R. 1.; 1962 ; The Dentist and the Community; The 
Journ. of the Mo. Dental Ass'n. 42, No.3. Keith. P. M.; 
1962; Community Orientation of Physicians in Twenty Rural 
Counties in Missouri; M. S. thesis, University of Missouri. 
Gadalla, S. M.; 1962; Selwed Environmental Factors Associated 
With Farm and Farm Home Accidents; Mo. Agr. Expt. Sta. 
Res. Bul. 790. Gadalla, S. M., and R. P. Monraba, Human 
Factors Related to Farm Accidents in Missouri; manuscript com
plete. 

Cooperating Agencies: Missouri State Divisio n of Health 
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HUMAN FACTORS AFFECTING FOOD SELECTION 
AND CONSUMPTION PATTERNS AND THEIR RELA
TIONSHIP TO THE MARKET (266) 

C. L. Gregory and M. Brown 

A research study which dealt with the influence of 
the nutritional factor on food selection in the market 
place was completed. A composite nutritional score meas
uring the extent to which homemakers were influenced 
by this factor showed that many women purchased food 
without much consideration for the nutritional element. 
Many of the women were unaware of the range of food 
types necessary to provide balanced meals. Vitamin C, 
calcium, and iron were the most frequently understood 
and sought-after items. 

In additional study, a definite relationship was found 
between the educational level of the homemakers and 
their concern for nutrition. Homemakers who had been 
members of Extension clubs or who had had formal class
work in home economics were influenced by the nutri
tional factor more than the women without such train
ing. Women married to men in the more prestigeful oc
cupations or who themselves held the more prestigeful 
jobs were more concerned with nutrition in their food 
buying than were women whose husbands were in blue 
collar jobs or who themselves were in such occupations. 
Generally, families with incomes above $500 per month 
purchased food more from a nutritional point of view 
than was the case for families with incomes below this 
figure. Concern for variety in food purchasing followed 
a pattern not too unlike that for nutrition. Women with 
higher educational levels or whose husbands were from 
the higher educational levels were more concerned with 
variety than were women with lower educational back
grounds or whose husbands had lower educational back
grounds. 

SOCIAL AND CULTURAL FACTORS AND PROCESSES 
ASSOCIATED WITH SOCIAL CHANGES OCCUR
RING IN MISSOURI TRADE-CENTER COMMUNITIES 
(306) 

J. S. Holik.. W. J. Wagner, C. jesser, M. A. Walker, R. D. 
Mienershagen 

A study has been completed describing the geo
graphic location, population size, and population growth 
trends of Missouri trade-center communities. Results of 
this study include the fact that Missouri has had an in
crease from 441 towns that were recognized in the 1890 
census to 931 towns in the 1960 census. The net increase 
in towns occurred in all size categories (towns less than 
100 to towns of more than 25,000 population) . The 
greatest rate of increase occurred in the larger size cata
gories. While there were differences in numbers of towns 
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entering or disappearing from census recognition over 
the entire period, area differences such as north, south, 
and metropolitan Missouri showed up most markedly 
during different decades of time. In North Missouri. the 
greatest increase occurred between 1920 and 1930. South 
Missouri reached its peak between 1950 and 1960, with 
40 new places being recognized by the census. Mecro
politan Missouri reached its peak in new places between 
1940 and 1950, with a 53 percent net increase. Over the 
entire period of 1890-1960, south Missouri has had the 
largest numerical increase in number of towns, with 129 
places compared to 115 and 22 for metropolitan and 
north Missouri, respectively. 

Altogether, 596 communities have been classified in
to population trend categories. Analysis of this informa
tion will permit determination of the relationship be
tween growth patterns and the changes that have oc
curred in the socio-economic characteristics of these com
munities. 

Publications: Growth in MisJouri Towm: Relationships between 
Area and Population Size Categories; manuscript complete. 

PROBLEMS OF RURAL AREAS RESULTING FROM 
POPULATION CHANGES (325 and NC-1S) 

R. L. M(Namara . R. R. Campbell. J. J. Hartman , C. J. j eJSer 

A major effort in this project has been exerted to 
determine the components of population change (births, 
deaths, and migration) in rela~ionship to the following: 
Patterns of income and levels of living; educational at
tai nments; occupational structure and other socio-eco
nomic correlates in the population of Missouri . Special 
attention is given to the rural part of the population by 
counties and by social areas. Data analysis is nearing 
completion on this study. 

Publications: McNamara, R. 1. ; 1962; The Impact of Rural 
Migration on the City, Ch. 12 in Labor Mobility and Popula
tion in Agriculture; Iowa State University Press, Ames. 
Campbell, R. R., and R. 1. McNamara; 1962 ; Patterns of 
Emerging Population Demity; paper presented to Committee 
on Economic Forecas ting, Washington D. c., January 22, 
1962, Journal Series 2396, Mo. Agr. Expt. Sta. Campbell , R. 
R.; 1963 ; Changes in MisJouri's Population; manuscript com
plete. 

Cooperating Departments: States of the North Central Re
gion. 

ROLE OF THE LOCAL PUBLIC HEALTH NURSE (456) 

E If)'. Hassinger, C. Grubb, N. Knight B. Maharg, and P. 
Hopwood 

The activity during the year on this project was de
voted to construction of interview schedules, field inter
viewing, and coding of schedules. During the summer of 



1962, approximately 900 interviews were made in the 
state. Among those interviewed were: local public health 
nurses, county court members, local health department 

SOILS 

G. E. SMITH, CHAIRMAN 

CHARACTERISTICS AND DEVELOPMENT OF HEAVY 
CLAYS IN SOILS OF MISSOURI (6) 

C. E. Marshall and W. J. Upchurch 

The surface-conductivity of montmorillonite clay 
has been determined by conductance measurements. These 
were in good agreement with theoretical values obtained 
using a model of the electrical double layer surrounding 
clay particles as developed here in previous studies. This 
further validates the measurements of the bonding en
ergies of cations at clay surfaces which we have devel
oped and used in the past. 

Publications: The Electrical Double Layer and Surface Conduc
tivity in Sodium Montmorillonite Suspensions; manuscript com
plete. 

EFFECT OF FERTILITY ON RUNOFF AND EROSION 
(77) 

E. M. Kroth 

Rainfall at the McCredie Station April 11 to Octo
ber 4 was 14.33 inches. The maximum runoff was 0.31 
inch from irrigated plots but no soil loss occurred on 
any plot. The total raintall tor the year was 12.5,) lIlches 
below the long-time average of 37.88. Plots receiving 
full fertilizer treatment produced 100 bushels per acre 
or 20 bushels more corn per acre than plots receiving 
starter fertilizer only. This is further evidence that ade
quate fertility increases the efficiency of use of soil water. 

Application of 7.7 inches of irrigation produced 36 
bushels per acre more corn. Assuming a cost of $4.00 
per acre inch, a profit of almost $12.00 per acre would 
be realized from irrigation. 

Plots receiving full fertilizer treatment produced 19 
more bushels of wheat than plots receiving starter fer
tilizer only. Yields from fully fertilized plots producing 
corn continuously, were as good as those from plots in 
a corn, wheat, meadow, meadow rotation, also fully fer-

board of trustee members, local physicians, division of 
health supervisory personnel, and a sample of the general 
public. Analysis of this data is scheduled for subsequent 
years. 

tilized. Rotated plots receiving starter fertilizer only, pro
duced twice as much corn as those planted to continuous 
corn with starter fertilizer. 

Rainfall in 1962 was not of an intensity or amount 
to evaluate the effect of fertility on runoff and erosion, 
or the effect of subtilling vs. conventional method of 
seedbed preparation. However, the beneficial effect of 
fertility on efficiency of soil water use was further indi
cated. 

Cooperating Agencies: Agricultural Research Service, USDA. 

SOIL FERTILITY AND PASTURE PRODUCTION (99) 

E. M. Kroth, L. E. Barnes, M. H. Brown, T. M. Dean, R. 
Horton, R. McMeley, W. C. Stratton 

Five-year averages of the bluegrass study at the North 
Missouri Research Center show that, given adequate 
lime, phosphorus, and potash, 33 pounds of nitrogen per 
acre gave the most economical yields, while 66 and 100 
pounds nitrogen per acre gave only token yield increases. 
The higher rates of nitrogen decreased weed percentages 
slightly. 

New seedings of grasses and grass-legume mixtures 
established at the Bradford Farm (Columbia) and the 
Southwest Missouri Research Center (Mt. Vernon) were 
harvested for the first time. In spite of rainfall deficits 
yields in excess of two tons per acre were produced at 
the Bradford Farm where 100 pounds of K 2 0 were ap
plied. Yields of more than four tons per acre were pro
duced on Baxter silt loam by pure grasses where the 
treatment consisted' of 400 pounds P 205 and 100 pounds 
K 2 0 plowed down and 60 to 100 pounds nitrogen top
dressed per acre. The study of surface applications of 
P 2 0 5 and K20 on grass-legume mixtures also produced 
good yields. Good yields of hay also were produced on 
Gerald silt loam with similar treatments. 
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EFFECT OF CROPPING SYSTEMS, SOIL FERTILITY, 
AND MANAGEMENT PRACTICES ON CROP 
YIELDS AND SOIL PROPERTIES (117) 

E. M. Kroth .. L. E. Barnes, E. R. Calvin, T. Dean, R. Horton, 
and J. A. Roth 

On Sanborn Field at Columbia the average yield of 
corn on rotated plots was 81.0 bushels per acre, while 
continuous corn produced 71 bushels per acre. In the 
past, rotated plots produced more following years of ade
quate rainfall than continuous corn plots. 1961 was such 
a year. At North Missouri Research Center, 100 pounds 
of nitrogen on continuous corn, as a six-year average, 
produced as well as rotation corn. Where grass was in 
the rotation, corn yields were 10 to 20 bushels per acre 
below that of continuous corn, even though as much as 
225 pounds of nitrogen were applied to the grass or 150 
pounds of nitrogen on the corn following grass. Red 
clover was better than the grass in influencing corn 
yields. Rotations on the plots of Wabash clay are not yet 
well established. 

Yields of soybeans in the soybean rotation study at 
the McCredie Farm have not been increased by a preced
ing grass or legume crop. Dry weather limited yields, but 
highest yields were on continuous soybean plots. Rota
tions with cotton as the indicator crop have been estab
lished on Sharkey clay soil at the Delta Research Center. 
Several years data will be necessary to evaluate these ro
tations. 

SOIL ANALYSIS: RAPID ROUTINE METHODS (170) 

T. R. Fisher and R. A. Reeves 

Reagents, standard solutions, check samples, and 
equipment were prepared and supplied to county soil 
testing laboratories in sufficient quantities to test approx
imately 90,000 soil samples. Tissue testing reagents and 
equipment were also prepared and supplied to the county 
agents to supplement their soil testing programs. Efforts 
to improve the stability of the sodium tetraphenyl boron 
reagent, used in the potassium test, resulted in an im
proved method of preparation and packaging of this 
reagent. Investigations to improve the sensitivity of the 
calcium test at low soil calcium levels appear successful 
and modification of the Calcium-B reagent is planned. 
The potential usefulness and feasibility of an annual 
statewide soil testing summary involving electronic com
puter equipment was investigated. Initial steps were 
taken to establish the method of collection and tabula
tion of the summary information data in the county soil 
testing laboratories. 

Approximately 2000 soil samples from field research 
areas were tested in the departmental soil testing labora
tory. 

Cooperating Agencies: U. S. Dept. of Agriculture. 
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FERTILIZER APPLICATIONS ON FARM CROPS (178) 

G. E. Smith, L. E. Barnes, M. H. Brown, E. R. Calvin, T. M. 
Dean. R. McMeley, J. A . Roth, W . G. Stratton, C. M. Woodruff 

Results of field studies conducted at eight experi
ment station research centers and laboratories in Colum
bia included: (1) The residual acidity from nitrogen fer
tilizers increased the solubility of rock phosphate or 
natural soil mineral phosphates ; (2) a high retention of 
nitrogen from aqua ammonia was obtained by injecting 
it in the soil to a depth of one inch with pressure less 
than 20 pounds per square inch ; (3) mixed fertilizers 
containing 20 percent superphosphate gave slightly high
er yields than did those made with higher analysis super
phosphate, indicating a need for sulfur or some trace 
elements contained in the low analysis phosphate ;(4) 
fertilizer blends made with urea and used as starter ferti
lizers for small grains gave less response than some other 
forms of nitrogen ; (5) top-dressing small grain with ni
trogen in the spring increased yields more on most soils 
than did fall or winter applications; (6) little difference 
was found in yield of small grain from mixed fertilizers 
containing 50 or 95 percent water soluble phosphate; (7) 
dry blended fert ilizers were as effective as formulated 
materials for small grains. 

MISSOURI SOIL SURVEY CLASSIFICATION (206) 

C. L. Scrivner. J. c. Baker, B. J. Miller, K. D. Vogt, and A . 
W. Klemme 

Effort was concentrated in the southwestern part of 
Henry County. Ninety square miles were mapped, com
pleting the field work for the detailed soil survey of that 
county. Aided by the use of a truck-mounted hydraulic 
sampling probe, all soils in Henry County have been 
sampled and described. Also, all major soils have had de
tailed chemical and physical characterizations made on 
all horizons. 

Worrking in cooperation with the Soil Conservation 
Service, field study and detailed mapping were conducted 
on the major soils of Dent County. On 17 soils, chemi
cal and mechanical analyses were made on all horizons. 
This aids in characterization of these soils, and adds 
greatly to the previously limited knowledge of soils of 
the Central Ozark Region. 

Publications: The Moniteau and Boone Counties Soils Re
ports have been completed. In addition, the manuscript for 
the Henry County Soils Report is nearing completion. 

Cooperating Agencies: USDA. 

THE NUTRITIVE ROLE OF ORGANIC MATTER IN 
PLANT GROWTH (208) 

G. H. Wagner, M . N. Brown .. and V. E. Renner 

The influence of simple sugar and combinations of 



sugars on the growth of Sudan grass seedlings was con
founded with bacterial contamination. Differences in 
growth of the seedlings associated with different sugar 
treatments were associated with different bacterial con
taminants. These microorganisms apparently are carried 
with the seed in such a way that it has been impossible 
to destroy the contaminant without destroying the viabil
ity of the seed. These bacterial forms if carried by the 
seed in nature could influence the uptake of the decom
position products of the soil organic matter complex. 

RECLAMATION OF ERODED SOILS (209) 

C. M. If?oodruff 

Investigations on this project for 1962 were confined 
to the seven plots originally used by M. F. Miller in 
measuring runoff and erosion from different crops and 
cropping systems. Data is collected annuall y on yields 
of crops from desurfaced soil recei vi ng d i fferen t treat
ments. Performance of alfalfa on fertilized subsoil has 
been remarkably good, yields for the seven years since it 
was established averaging 4.25 tons per acre annually. 
Yields of a fertilized orchard grass and fescue mixture 
have been unsatisfactory. Performance of corn has been 
very poor as a consequence of difficulties in preparing 
suitable seedbed on clay subsoil and low available water 
storage capacity of the clay. 

EFFECTS OF METEOROLOGICAL AND 
CLIMATOLOGICAL VARIATIONS ON 
AGRICULTURAL PRODUCTION (210) 

W. L. Decker, G. L. Darkow, and J. R. Eagfeman 

An investigation was made to determine the effect 
of the level of soil moisture on the rate of water use by 
soybeans. With less than 50 percent of the soil water 
used, the rate of water evapotranspirated is little affected 
by the level of soil moisture. During the summer of 1962 
the soybean crop lost 0.10 to 0.20 inch per day at these 
high levels of water in the soil. When there was a de
cline in the amount of water in the soil to levels below 
50 percent of the water-holding capacity there was also a 
decline in the water used by the transpiring soybeans. 
This reduction was of the order 50 percent. Soybeans ap
pear to use less water by evapotranspiration than corn, 
but additional information is needed before final conclu
sions may be drawn concerning this hypothesis. 

Yield measurements were taken from plots subject
ed to varying degrees of moisture stress. When the soil 
moisture remained above 50 percent of the water-holding 
capacity, the average yield of soybeans was 33 bushels 
per acre. When over 90 percent of the available water 
was used, the yield was reduced to an average of 23 

bushels per acre. This supports the thesis that soybeans 
may withstand considerable stress without total loss of 
the crop. 

Publications: Precision of Estimates of Evapotranspiration in 
Missouri Climate; Agron. Journ. 54 :529-531 (1962). 

Cooperating Departments and Agencies: Agricultural Engi
neering, Agricultural Research Service, USDA, and U. S. 
Weather Bureau. 

WATER INFILTRATION RATES AND AVAILABLE 
MOISTURE STORAGE CAPACITY OF MAJOR SOILS 
OF MISSOURI (211) 

E. M . Kroth 

Soil shrinkage and swelling studies were continued 
at the McCredie Station. The shrinkage to percent water 
by volume relationships continued to be the same in all 
plots except the continuous corn plots. Within these 
plots there has been a marked decrease in volume since 
the spring of 1962 with respect to moisture for the B~l 
la yer and an appreciable increase for the B~~ layer. This 
condition is explained by the formation of ice due to the 
cold weather of 1961-1962. This ice has caused structural 
deterioration of the stable aggregates in the B~1 layer and 
increased granulation in the naturally plastic B22 layer. 
The bluegrass and alfalfa plots did not show these 
structural changes because of insulating cover preventing 
freezing at these depths. 

No statistical differences in yields of corn due to til
lage methods were found on the tillage study at the 
Bradford Farm. However, conventional seedbed prepara
tion with pre-emergence herbicide and cultivation pro
duced the highest average yields with subsurface tillage 
next highest. 

Cooperatinf! Af!encies: Agricultural Research Service, USDA. 

SOIL TESTS AND FERTILIZER RESPONSE (229) 

T. R. Fisher, L. E. Barnes, E. R. Calvin. T. M. Dean, R. Hor
ton, E. M. Kroth, J. A. Roth. W. G. Stratton, and C. M. Wood
ruff 

Field experiments were continued at the North Mis
souri Research Center, Southwest Missouri Research Cen
ter, Weldon Spring Farm, and the Missouri Claypan Sta
tion. Six-year average yields at the North Missouri Re
search Center on plots untreated with phosphate are 80 
percent for corn, 75 percent for oats, 80 percent for first 
year hay, and 90 percent for second year hay, of those 
treated adequately with phosphate. Almost no potash 
response was observed. Plots not treated with phosphate 
or potash at the Southwest Missouri Research Center 
have given milo yields only 70 percent of those treated 
with banded or broadcast phosphate or potash during the 
past three years. 
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Wheat plots receiving no phosphate yielded only 
55 percent of those receiving phosphate. Hay plots re
ceiving no phosphate yielded only 60 percent of those 
receiving phosphate during 1962. No potash response 
was observed on either crop. At the Missouri Claypan 
Station, corn yields during the past five years on plots 
with no phosphate treatment were generally 80 percent 
of those on phosphate treated plots, while plots without 
potash treatment yielded generally 85 percent of those 
treated with potash. Milo yields on plots not treated with 
phosphate were 90 percent of those on phosphate treated 
plots. No responses from broadcast applications of either 
phosphate or potash were observed on soybeans or wheat. 
No clearly defined responses to phosphate or potash ap
plications on corn, wheat, or hay could be detected at 
Weldon Spring plots. 

ENERGETICS OF IONIC RELATIONSHIPS IN SOILS 
AND PLANTS (263) 

C. M. Woodruff, R. McMeLeJI, and J. D. MiLkulcik 

The research studies were conducted in plots located 
at the McCredie Station, University South Farm, and the 
Southwest Missouri Research Center at Mt. Vernon. No 
yield responses to broadcast treatments of boron and zinc 
were noted, although results of plant analysis revealed in
creased concentrations of the elements where the treat
ments had been applied. Excellent increases in yields of 
soybeans and cotton were obtained with potassium and 
phosphorus banded near the row when the soils were 
deficient in these elements. An improved method of test
ing soils for potassium was twice as effective as the con
ventional method. Additionally, in confirmation of re
sults previously obtained, 40 pounds P ~05 as ammonium 
phosphate banded in the row for corn appears to be suf
ficient to provide corn with adequate phosphorus. 

Publications: Baker, D. E., and C. M. Woodruff; 1962; 
Influence of VoLume of Soil JJer PLant Upon Growth and Uptake 
of Phosphorus by Corn; Soil Sci. 94:(6). 

SOIL FERTILITY AND COTTON PRODUCTION (267) 

J. A. Roth, T. E. Fisher, and G. E. Smith 

Soil fertility studies with cotton were conduced at 
Clarkton, Portageville, and Sikeston. Cooperative studies 
were carried on at ten locations. Different cotton varieties 
showed varied results to fertilizer treatments. Liberal ni
trogen treatments stimulated vegetative growth and de
layed maturity more on the "Dixie King" variety than 
on either "Rex" or "Auburn." Nitrogen continued to be 
the "key" element in soil treatments. The need for nitro
gen was less in 1962 than in some previous years, prob
ably due to greater soil release during the early growing 
season. Ammonium nitrate and ammonium sulfate gave 
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greater increases in yield than other forms of nitrogen. 
Liberal application of limestone (8-12 tons per acre) in
creased cotton yields on the Clarkton field. This particu
lar soil has a high manganese content. 

Publications: Soil Fertility and Plant Nutrition Research in 
Southeast Mis.rouri; 1961,. Mo. Agr. Exp. Sta. Spec. Rep. 9, 
March, 1962. 

SOIL FERTILITY AND CORN PRODUCTION (268) 

E. M. Kroth, L. E. Barnes, M. H. B,'own, T. Dean. T. R. 
Fisher, R. Horton, \f/. G. Stratton, and C. M . Woodruff 

Experimentation in southeast Missouri indicated that 
corn on sandy soils in that area needed irrigation with 
top yields of up to 130 bushels per acre with adequate 
fertilizer. Corn yields at the North Missouri Research 
Center were not influenced by tillage methods. At Wel
don Spring Farm, 120 pounds nitrogen per acre gave 
yield increases of 60 bushels over check plots for maxi
mum yields of 88 bushels on soil naturally low in fer
tility. In this study there was no residual effect of nitro
gen on yields of second year corn. Fall applied nitrogen 
gave better results than nitrogen applied in the spring 
at this station. Application of 120 pounds nitrogen gave 
40 bushels increase on more fertile soil. Maximum yields 
of single-cross hybrid were 140 bushels per acre. 

At the Bradford Farm in Boone County, 60 pounds 
nitrogen per acre was as good as 120 pounds with yields 
averaging approximately 100 bushels per acre (single 
cross hybrid). No benefit was attributable to source of 
nitrogen. A double cross hybrid produced approximately 
60 bushels to the acre with no differences due to source 
of nitrogen. Corn silage yielded 19 tons per acre vs. re
planted Atlas sorgo yields of 10 tons per acre. There were 
no yield differences of grain sorghum due to treatment 
because of drouth. The pilot sorghum silage study at 
southwest Missouri Research Center produced 12 tons 
per acre with starter and 100 pounds nitrogen plowed 
down. These findings continue to show the benefit of 
commercial plant foods in producing profitable crop 
yields by Missouri farmers. 

THE CLIMATE OF MISSOURI AND ITS EFFECT ON 
MISSOURI AGRICULTURE (281 and NC-26) 

W. L. Decker and J. D. McQuigg 

In research on North Central Regional weather data, 
computations were completed for approximately 120 lo
cations in the North Central Region of runs of days with 
high and low temperatures. During the first week of Jan
uary the probability that a lO-day period will start with 
below zero temperatures is 0.20 in North Dakota. This 
likelihood decreases toward the east until the Great Lakes 
are encountered. A lO-day period with sub-zero tempera-



tures will begin during the first week of January on only 
one year out of 50 in central Michigan. Toward the south 
there is a sharp decline in the likelihood of a lO-day 
period of below zero temperatures reaching virtually zero 
in Missouri. 

A survey of the climate of southeast Missouri has 
been completed which gives the producers in the area a 
complete source of information on the expectation of 
favorable and unfavorable weather. A summary for loca
tions in the state has been completed which indicates 
the probability of the completion of outdoor activities. 
These summaries show that there is a difference in the 
likelihood of completing work prior to a given date 
across the state. In southeast Missouri a five-day activity 
beginning March 1 will be completed by April 12 in 
nine years out of 10, while in northwest Missouri the ac
tivity will be completed by March 18 in four out of 10 

years. 

PublicatiorlS: The Probability 0/ Completion 0/ Outdoor If'ork; 
Jour. Applied Meteor. 1:178-183 , (1962). The Climate 0/ 
Southeast Missouri; manuscript complete. Climatic PeltternJ lor 
Missouri; manuscript complete. The Hydrologit" Balance in 
Southeast Mirsoltri; manuscript complete. 

Cooperating Departments and Agencies: All departments of 
the Agricultural Experiment Station and the U. S. Weather 
Bureau. 

GEOGRAPHIC VARIABILITY OF RAINFALL OVER 
MISSOURI (324) 

w. L. Decker, L. Katz, P. Schick,tdanz, emd O. E. Thompson 

Analysis of the rainfall records for an experimental 
area in south central Missouri has been completed for the 
year 1960. This has included the computation of the rain
fall records by hourly periods for 36 weather stations in 
an area of approximately 12,000 square miles. Special 
studies have been made of the convective storms occur
ring during the afternoon hours. It was noted that in
tensities of short duration showers reached more than 
four inches an hour in several storms during the summer 
of 1960. For 13 percent of the storms, the intensity was 
greater than one inch per hour while for 30 percent of 
the storms the intensity exceeded one-half inch per hour. 

Computations were made of the average hourly rain
fall occurring during days when cloud seeding was con
ducted and during days when no seeding was being car
ried on in the area. These initial data did not support 
the thesis that an increase in precipitation occurred. The 
average rainfall for the non-seeded cases was actually 74 
percent greater than for the cases of cloud seeding. These 
are the results from a single year of cloud seeding and 
the work is continuing. Preliminary analysis of the rain
fall records for the 1961 summer is now in advanced stage 
of completion. Additional weather stations were added 

so that more than 40 stations are now included in the 
analysis. The pattern of intensities noted for the 1960 
data were also apparent in the case of the data for 1961. 
Low intensities are the general rule, but short duration 
storms with intensities of more than four inches per hour 
were noted. 

Cooperating Agencies: University of Chicago. 

SOIL FERTILITY AND SOYBEAN PRODUCTION 
(357) 

G. H. W(lgner, L. E. Barnes .. E. R. Calvin, A. W. Klemme, E. 
M. Kroth, and V. E. Renner 

The yields of soybeans obtained in 1962 were gener
ally quite low due to dry weather during much of the 
summer. Responses to the various treatments under study 
were influenced by this moisture deficit. Soybeans grown 
on Mexico soil low in calcium and phosphorus did not 
respond to fertilizer additions of these nutrients. Differ
ences in organic matter which occur in this soil, how
ever, were assumed to effect differences in yield of as 
much as 10 bushels per acre. The addition of organic 
residues as soil treatments, however, was associated with 
much smaller responses. Soybeans grown on Gerald silt 
loam in southwest Missouri showed significant response 
to fertilization with calcium and phosphorus, but yields 
were generally low even with treatments. 

Other factors studied which resulted in only small 
yield increases, or none at all, were band placement of 
fertilizer in combination with different plant populations, 
foliar treatments with growth substances, and sidedress 
treatments with potash at last cultivation. 

Publications: Wagner, G. H. ; 1962; Nitrogen Fertilization 0/ 
Soybe(mJ; Mo. Agr. Expt. Sta. Res . Bu!. 797. 

SOIL TREATMENTS FOR ALFALFA AND BIRDSFOOT 
TREFOIL (358) 

E. M. Kroth, L. E. Barnes, E. R. Calvin, T. M. Dean, R. Hor
ton, R. McMeley, J. A . Roth, and W. G. Stratton 

Research studies with alfalfa at the Weldon Spring 
Farm showed that the alfalfa continued to produce at 
four tons per acre with limestone and starter fertilizer in 
a seven year old stand. Increases from 0.5 to 1 ton per 
acre were obtained with additional P20" either as rock 
or superphosphate. Responses depended on the original 
condition of the soil at initiation of experiment. 

Birdsfoot trefoil has thinned out to a poor stand. 
At the North Missouri Research Center sixth year yields 
dropped to 1.5 ton per acre on most plots. Plots receiv
ing no K 2 0 produced 0.75 ton. indicating the trend con
tinuing after the second year of the study (1958). There 
is as yet little indicat.ion that phosphorus is limiting 
yields. 
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Drouth at Columbia limited alfalfa growth to one 
cutting. No differences due to treatment were noted this 
first harvest year. At the Southwest Missouri Research 
Center alfalfa and birdsfoot trefoil stands were harvested 
on the Baxter soil plots with good yields in spite of dry 
weather. Birdsfoot trefoil was reseeded on the Gerald 
soil plots this spring, resulting in a good stand this fall . 
The alfalfa stand on the Gerald soil is good; the highest 
yield was 2.3 ton per acre. 

WEATHERING AND SURFACE REACTIONS OF SOIL 
MINERALS (414) 

C. E. Marshall, H. T. Afghani, C. L. Scrivner, and W. J. Up
church 

Activities on this project have been largely concerned 
with assembly of equipment and testing for precision re
peatability. This includes x-ray and optical equipment 
which has been assembled and upon which preliminary 
trials have been conducted. Steel vessels and ovens have 
been obtained for high temperature-high pressure syn
thesis of clay minerals ; and, in addition, studies have 
been made of the mixed aluminum-magnesium hydrox
ides and of the aluminum-cobalt hydroxides which to
gether with colloidal silica will provide the starting ma
terials for synthesis. By this method it is expected that 
well-defined clays can be prepared whose surface proper
ties can then be related to their chemical make-up. 

Publications: McDowell, 1. 1. and C. E. Marshall ; 1962; 
Ionic Properties of Mica Surfaces; Proc. Amer. Soc. Soil Sci. 26:-
547. Marshall , C. E. ; The Hydrothermal Synthesis of MineraLr 
in Relation to Problems of Pedology; manuscript complete. Re
actions of Feldspars and Micas with Aqueous Solutions; manu
script complete. 

RELATION OF SOIL FERTILITY TO THE EXCHANGE 
COMPLEX (416) 

C. E. Marshall, M. H. Brown, E. R. Calvin, and W. J. Up
church 

A site has been selected for research on this project, 
materials are at hand, and planning has been completed 
for a combined small field plot and lysimeter study on 
the exchange cations calcium, magnesium, potassium 
sodium, and ammonium. This study will be undertaken 
immediately with the purpose to study the rate of move
ment of these cations in the Mexico silt loam soil that 
is typical of claypan soils in the Midwest. 

ISOTOPE STUDIES ON SOILS AND SOIL PLANT RE
LATIONSHIPS (417) 

E. R. Graham, T. R. Fisher .. and V. E. Renner 

Radioactive tracers have been used to determine the 
absorption (distribution soil to solution ratio) of calcium 
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and zinc. For the strontium-hydrogen systems the great
est absorption was by illite, with Putnam, montmorillon
ite, and with organic compost, and kaolin following in 
order. Studies with plant uptake of the zinc revealed that 
the uptake of zinc by soybeans correlated with the re
ciprocal of the distribution coefficient for zinc. A study 
of distribution selectivity of sodium and calcium was 
made on Missouri and Nebraska soils and on some soil 
colloids. The results revealed that the soils and colloids 
selectively absorbed calcium over sodium from solutions 
containing both of these ions. 

Isotope exchange studies with P-32 and available 
P-31 held in soil showed an excellent correlation when 
the phosphorus uptake by wheat was correlated to iso
topic exchange phosphorus P-31 when the isotopic pool 
P-31 phosphorus was determined in the presence of 
Bray's weak reagent. 

Soil and plant studies with 1-131 were carried out 
in sand-soil colloid mixtures. The results reveal the 
presence of organic matter in the soil will decrease the 
1-131 absorbed by plants. 

Publications: Fisher, T. R., and E. R. Graham; Measurements 
of Absorbed Cations in Soil Employing Radioactive Isotope Equili
bration Methods; manuscript complete. 

ISOTOPES IN THE BIOSPHERE (418) 

b. R. Graham R. F. In~ham Jr.} D. H. Kampbelf, and B. R. 
Wells 

In studies to determine the radioactivity of runoff 
water from soil covered with fescue meadow resulted in 
only a trace amount of runoff water and no detectable 
radioactivity. Soil covered with corn stubble resulted in 
a runoff of 0.06 inches of rain , containing 279.4 x 103 d 
per minute per plot of 1-131 activity. This activity repre
sented only 0.001 percent of the amount of 1-131 added 
at the outset. Soil kept in a clean fallow resulted in a 
runoff of 0.22 inches of rain, containing 1122.3 x 103 dis
integrations per minute per plot of 1-131 activity. The 
re moved activity represented 0.0039 percent of the 
amount added. The fescue meadow cover of the noil ab
sorbed 1-131 from the applied solution directly into the 
leaves. After the meadow had been washed with a 1.49 
inch rainstorm, 3.5 percent of the 1-131 remained in the 
crop. After the fall rains had reached 9.21 inches per plot 
the amount of 1-131 remaining in the crop was 0.9 per
cent. Results of the study on timothy plots contaminated 
with Sr-85, Cs-137, and Co-60 showed the concentration 
per gram of Sr-85 to be the highest in timothy grown on 
a no-treatment plot, and lowest for timothy grown on 
plots treated annually with six tons of manure. Th~ con
centration of Cs-137 and Co-60 per gram was the hIghest 
oin the timothy grown on plots treated with six tons of 



manure annually. 

Publications: Graham, E. R.; The Removal of Sr-85 and 1-131 
by Runoff Water as Influenced by the Soil's Cover Crop and the 
Amount of Rainfall; manuscript complete. 

FUNDAMENTAL STUDY OF SOIL FORMATION 
AND DEVELOPMENT IN MISSOURI (419) 

C. E. Marshall, C. L. Scrivner, and W. J. Upchurch 

A study of the Clarksville soil, derived from cherry 
limestone, has been continued and should shortly be 
ready for publication. Particular soil profiles, selected dur
ing the course of soil survey work, have been sampled 
for fundamental study. The x-ray equipment needed in 
this type of work has been installed so that clays from 
different soils can be properly characterized. 

THE ECONOMICS OF FERTILIZER USE ON CORN 
IN MISSOURI (455) 

This project is reported in cooperation with Agri
cultural Economics Project 455. 

THE FATE OF FERTILIZER NITROGEN IN DIFFERENT 
SOILS (457) 

G. H. Wagner 

Previously established field plots and one additional 
new series of plots were planted to Sudan grass in June. 
At maturity the grass was harvested and samples were 
taken for nitrogen analysis . Yields of harvested forage 
and the amounts of nitrogen removed in the harvested 
forage were obtained. These values were used to calculate 
the recovery of fertilizer nitrogen from the plots. After 
two years of cropping, no more than 100 of the 400 
pounds applied has been recovered in the harvested for
ages. 

Porous ceramic cups to sample soil water within 
the profile were installed in connection with these field 
plots. Samples of water from the cups fere analyzed for 
nitrate-nitrogen. These analyses were used to estimate 
th~ loss of fertilizer nitrogen by leaching from the upper 
sol1 profile. The results indicate significant amounts of 
the applied nitrogen had leached beyond the claypan of 
the soil. 

Publications: Wagner, G. H. ; Use of Porus Ceramic Cups to 
Sample Soil Water Within the Profile; manuscript complete. 

Cooperating Agencies: USDA 

THE ENERGY BUDGET OF THE ATMOSPHERE OVER 
MISSOURI (484) 

G. L. Darkow, M. Sher, and O. Thompson 

Effort has been directed toward establishing a clima
tology of the atmospheric energy budget over Missouri 

based on existing observational data. The mean annual 
energy budget and the seasonal variations have been com
puted. Existing observations were found inadequate for 
a reliable determination of the relationships between the 
variation in individual flux components and the net at
mospheric energy changes. 

Efforts to improve the observational program of the 
radiative components of the energy budget have begun. 
An inexpensive radiation detector capable of resolving 
the radiative flux into short and long wave components 
has been developed to the calibration stage. Develop
mental work has begun on an inexpensive integrating re
corder device to be used with the detector. Thus, it will 
~e feasible to establish measurement sites at many loca
tions. The measurements and their variations with time 
and space are of basic importance to all facets of agricul
~ure and engineering in which radiational energy flux is 
Important, such as evapotranspiration studies, heat trans
fer studies and plant and animal environmental influence 
studies. 

Cooperating Agencies: U. S. Weather Bureau. 

ACCUMULATION OF NITRATES IN PLANTS AND 
WATER SUPPLIES FROM NITROGEN FERTILIZATION 
(485) 

L. S. Murphy 

Plant material of nine species which was grown in 
1961 under conditions of varied nitrogen and phosphorus 
fertilization and harvested at various stages of maturity 
was analyzed for nitrate-nitrogen, total water-soluble ni
trogen, and total nitrogen. These determinations indicate 
that accumulations of nitrate-nitrogen potentially inju
rious to livestock occurred in all species except wheat 
when 200 pounds or more of nitrogen were applied per 
acre. At 400 pounds of nitrogen per acre all species ac
cumulated toxic amounts of nitrate-nitrogen. In four in
stances, 100 pounds of nitrogen per acre resulted in seri
ous nitrate-nitrogen accumulations. Accumulation of the 
nitrate fraction generally decreased by the time the plant 
had reached the flowering stage. Sudan grass, fescue, and 
orchard grass were the most serious accumulator species. 
Analyses for the same nitrogen fractions are underway on 
another 2000 samples of the same species harvested at 
more frequent intervals under conditions of reduced nitro
gen fertilization. Approximately 50 percent of the~e de
terminations have been completed. 

Publications: Murphy, 1. S., and G. E. Smith; Nitrate Com
position of Forage Crops as Influenced by Soil Fertility Treatments; 
manuscript complete. 

Cooperating Departments: Agricultural Chemistry. 

71 



LIMESTONE NEEDS UNDER CROPPING SYSTEMS 
WITH LIBERAL USE OF CHEMICAL NITROGEN 
(486) 

G. E. Smith. L. b. Barnes, M . H. Brown, and E. M. Kroth 

Studies conducted on the McCredie Field show that 
the liberal use of chemical nitrogen is increasing the need 
for limestone. Soil pH has been dropping at 0.1 to 0.2 
pH units per year with heavy nitrogen treatments. Ad
ditional experiments with limestone variables have been 
initiated on four more soil types in the state. These 
studies include the rate of solution of limestone particles 
of different sieve sizes; responses of non-legumes (corn 
and cotton) to limestone providing different quantities 
of material , but of different particle size distribution; and 
the influence of rate of nitrogen application on solubility 
of different liming materials. A portion of the treatments 
were made in the spring and the remainder in the fall. 
Crop yields did not show significant differences this first 
season. Additional time will be required for soil reactions 
to take place before differences can be expected. 

VETERINARY MEDICINE 
B. W. KINGREY, CHAIRMAN 

INTERNAL PARASITES OF RUMINANTS (108) 

G. C. Shelton, A. H. Groth, P. K. Sinha, and D. E. Rodabaugh 

Immune response of lambs to Trichostrongylus axei, 
after subjection to light sensitizing infection, was mani
fested by elimination of most primary and challenge in
fections before they reached maturity. Host resistance 
also caused reduction of larval length and loss of fecun
dity of worms. There were no significant changes in 
weight gains, red blood cell, or hemoglobin levels. Lym
phocytes rose following single and challenge infections, 
neutorphits declined, and eosinophils rose one to two 
weeks after single infections, and sooner following chal-
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SOIL ORGANIC MATTER CHARACTERISTICS 
RELATED TO MANAGEMENT PRACTICES 
(490 and NC-55) 

G. H. Wagner, G. A. Grimm. and L. L. Tippett 

Soil samples were collected from 10 plots on San
born Field that were selected for their distinctive crop
ping histories . These are being studied for differences in 
organic matter composition which may be attributed to 
the cropping history of the plot. Pentose sugars in hydro
lyzates of these soils were found to amount to from 3.0 
to 5.3 percent of the organic carbon of the soil. Hexose 
sugars in soil hydrolyzates amounted to from 6.7 to 9.7 
percent of the organic carbon of the soil. Plots in timo
thy sod had a higher percentage of org"anic matter in 
these fractions than did plots in grain crops. The results 
indica te that differences in the proportion of the hexose 
and pentose components of the soil polysaccharide exist 
which are assumed to be related to the cropping histories 
of the plots. 

Cooperating Departments and Agencies: USDA and States 
of the North Central Region. 

INTRODUCING THE SUGAR BEET CROP TO 
MISSOURI AGRICULTURE (492) 

This project is reported in cooperation with Field 
Crops Project 492. 

lenge. More tissue reaction followed challenge than a 
single exposure. Rise in antibody titer three to five weeks 
after infection was markedly enhanced following chal
lenge. Rabbits infected with X-irradiated T. axei develop
ed moderate resistance. These basic findings concerning 
resistance to parasite attack will lead to better parasite 
control. 

Publications: Shelton, G. c.; 1962; Some Critical Evaluations 
oj Anthelmintics Jor Ruminants; Amer. J. Vet. Res. 23 :506-509. 
Sinha, P. K. ; 1962; Studies on the Immune Response to Tracho
strongylus Axei; Ph.D. thesis, University of Missouri. 



HOG CHOLERA IMMUNIZATION (140) 

C. Elder, R. W. Loan, D. E. Rodabaugh, H. B. Wright. and 
A. H. Groth 

Ninety-six weanling pigs were divided on the basis 
of age, size, and litter designation into four lots of 24 
pigs each. Lots 1 and 2 were placed on full feed contain
ing a prophylactic level of furazolidone and Lots 3 and 4 
were given full feed without treatment. Two weeks 
later all pigs were vaccinated against hog cholera with a 
lapinized vaccine plus antiserum. In addition, Lots 1 and 
3 were exposed to an infected dose of Salmonella cholerae
suis. Observations were made for lO days, after which the 
pigs were placed in separate pastures. Sixty days later all 
pigs were challenged with virulent hog cholera virus to 
challenge immunity levels. Results of the challenge indi
cated less immunity in pigs which were given Salmonella 
choleraesuis organisms at the time of vaccination. Furazoli
done at prophylactic levels appeared to modify the severi
ty of Salmonella infection. 

Additional studies were initiated on the in vitro de
tection of hog cholera virus and methods for in 11;tro 
serum neutralization tests. The synergistic cyopathic ef
fects of hog cholera virus and Newcastle disease virus in 
cultures of swine testicular cells have been confirmed. 

TESTING FOR S_ PULLORUM AND 
S. TYPHIMURIUM, THE PREPARATION OF 
ANTIGENS, AND SALMONELLA TYPING (145) 

H. C. McDougle, E. L. ,'I,lcCune, and A. H. Groth 

During the course of this year's investigation Sal
monella were isolated from 18 flocks of turkeys and 32 
flocks of chickens. In addition, Salmonella strains were 
isolated from three flocks of guineas, one pigeon flock, 
two pheasant flocks, and one geese flock. During these 
investigations, 25,662 tests were made for Salmonella pul
forum and 25,331 tests were made for Salmonella typhimur
ium. Another phase of this project included the produc
tion of Salmonella Antigen with the year's production of 
S. pullorum antigen amounting to 1,093,662 samples and 
antigen for S. typhimurium in the amount of 315,331 
samples. 

SALMONELLOSIS IN TURKEYS (176) 

H. C. McDougle, A. H. Groth, and E. L. McCune 

Detailed studies have been continued on the mode 
of infection of turkeys by Salmonellosis. The results in
dicate that inoculation of yolk sacs with pus from in
fected birds may be a possible method for accomplishing 
experimental infections of poults as evidenced by titers 
in contact controls as well as inoculates. Further, S. pul
forum appears to be able to live for several months out
side the body. These studies are concerned with basic 
mechanisms involved in infection of Salmonella organ-

isms into turkeys. It is anticipated that this research, by 
helping provide a better understanding of the mode of 
infection, will lead to improved methods for the control 
and eradication of this disease. 

THE INFECTIOUS SYNOVITIS COMPLEX (308) 

b. L. /.."lcCune and A. H. Groth 

Isolation of the etiological agent was attempted in 
12 cases characterized by inflammation of the synovial 
membranes. Assay for transmissibility was conducted by 
foot pad inoculation of each agent into three to seven 
chickens aged three to five weeks. Transmission was suc
cessful with joint exudates containing Staphylococcus aureus 
and Pasteurella multocida. Results were negative with two 
suspected non-bacterial agents and eight exudates con
taining various bacteria, including S. aureuJ, Escherichia 
col; and Corynebacterium .rpj). Physiochemical characteris
tiss were studied comparing the agent previously isolated 
from turkeys from Missouri (Mo. I 1036) with a syno
vitis producing strain of PPLO. The heat stability at 
37"C of Mo. I lO36 was greater than one and one-fourth 
hours but less than four hours while that of the PPLO 
was greater than four hours . Chick embryo injection re
sulted in light mortality at post-injection day 12 with 
Mo. I 1036 while the PPLO produced heavy mortality 
at post-injection clays 6, 7, and 8. 

SWINE ENTERITIS (326) 

C. Elder, D. E. Rodabaugh, H. B. lY'right, and A. H. Groth 

One hundred sixteen pigs, eight to 10 weeks of age 
were used in a controlled experiment involving artificial
ly induced Salmonelltt choleraeJuis enteritis and the pro
phylactic efficacy of Furazolidone. Medication was admin
istered at a drug level of 0.0165 percent in the feed. A 
morbidity rate of 100 percent occurred in both the ex
posed medicated and non-medicated units. The severity 
of the disease and the detrimental effect was considerably 
modified for those receiving medication prior to and dur
ing exposure. The mortality rate for the non-medicated 
group was 26.4 percent, while for the medicated group it 
was only 2.6 percent. Pigs not exposed to the infectious 
agent, yet receiving a medicated ration, did not show im
proved performance over their controls. This work sug
gests possible benefits from the use of Furazolidone as a 
phrophylactic agent in efforts to control outbreaks of 
enteritis in swine due to the Salmonella choleraesuis 
organisms. 
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ENDOCRINE MODIFICATION OF THE CANINE 
ESTROUS CYCLE (368) 

H. E. Dale 

The primary objective of this study is to evaluate 
the gonadotrophic hormones and progesterones as agents 
to shorten normal periods of proestrum and estrum in 
the bitch. Secondary objectives include the effect of these 
hormones on subsequent reproductive activity; the de
termination of the normal length of the periods of proes
trum and estrum ; and observation of any seasonal inci
dence of the mating season in bitches. Data have been 
collected from this experimental project and are being 
organized for preparation of final report. In addition, pre
liminary studies on survival of spermatozoa in the repro
ductive tract of the bitch have been undertaken and fur
ther research plans are being developed for this study. 

EPIDEMIOLOGIC STUDIES ON LEPTOSPIROSIS 
(375) 

D. C. Blenden, H. S. Goldberg, A. H. Groth, M. Bird, and 
V. Patel 

Studies on this project have been concentrated on 
the physiological and biochemical activities of non-patho
genic types of leptospira and preliminary work has also 
been completed to enable a critical study to be made of 
skin test antigen. 

Cooperating Departments and Agencies: Department of 
Microbiology, School of Medicine, and Missouri State Divi
sion of Health. 

PNEUMONIA-ENTERITIS SYNDROME IN CALVES 
(412) 

C. Elder, D. E. Rodabaugh, H. B. Wright, and A. H. Groth 

Work was continued on a study of infectious agents 
and stress factors involved in producing the pneumonia
enteritis syndrome in calves. Eight calves, approximately 
eight weeks old, were injected with cortisone acetate as 
an artificial stressor and then exposed to various infec
tious agents. Two calves were inoculated intratracheally 
with parainfluenza 3 virus, two calves were similarly in
oculated with a mixture of Pasteurella multocida and P. 
hemolytica, and four calves were inoculated with the virus 
and Pasteurella cultures combined. Bacteriological and 
serological studies were carried out on all calves. General 
response to the exposures was slight. The most severe 
reaction occurred in the calves receiving the combination 
of infectious agents. 
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CASEOUS LYMPHADENTITIS AND OTHER 
DISEASES OF GOATS (413) 

H. C. McDougle and A. H. Groth 

It has been stated that the posterior portion of the 
bowel is not suitable for penetration and production of 
leis ions by C. ovis and attempts to infect sheep per rec
tum have been unsuccessful. In these current studies, 
nodular worm eggs , Oesophogostomum columbianum, 
were plentiful in the goat pasture as shown at necropsy 
of goats, M3 and M31. These two bucks had been inocu
lated , M3, for over twO years, and M31 , for over one 
year. Both goats died but neither showed gross leisions 
of C. ovis. However, C. ovis was isolated from two lymph 
nodes of number 3 from the inoculated lymph node and 
an adjacent lymph node. Apparently , nodular worm lei
sions are not associated with this disease. Goats in the 
experimental herd were sheared in April, 1962, but there 
was no evidence of spread of the disease. All of the ex
ternal lymph nodes of the 13 goats appeared normal 
when palpated December 28, 1962. 

FACTORS AFFECTING THE CEREBRAL CIRCULATION 
OF SHEEP (442) 

L. E. Davis, H. E. Dale, and B. A. West/all 

Adaptation of the Lambersten Method for the deter
mination of cerebral blood flow in small ruminants was 
completed. It was further determined that Chloralose at a 
dosage rate of 31.5 mg per pound of body weight was 
the most suitable anesthetic for use in these studies. Con
trol values for the cerebral parameters were determined 
in a sample of ten goats. The mean values for the group 
were: Cerebral blood flow-45.0 ml (±5 .17) per 100 gm 
per minute; cerebral vascular resistance-l.77 mm Hg 
(± .59) per ml per 100 gm per minute, and cerebral oxy
gen utilization-2.84 ml (±.42) per 100 gm per minute. 
In additional studies the effects of increased intraruminal 
pressure were studied in ten goats (bloat in ruminants 
has been found to be accompanied by mental derange
ments). The cerebral blood flow was not signifll:antly 
altered by this experimental procedure, the increase in 
cerebral vascular resistance was significant only at 25 mm 
Hg intraruminal pressure but the decrease in cerebral 
oxygen utilization accompanying insufflation was highly 
significant at 25 and 50 mm Hg intraruminal pressure. 
The systemic arterial blood pressure, sagittal sinus pres
sure and cerebrospinal fluid pressure were significantly 
elevated by insufflation. It was concluded that the mental 
disturbances accompanying bloat may be reasonably at
tributed to the decreased oxygen utilization by the brain 
and the increased intracranial pressure. 

Cooperating Departments: Department of Physiology and 
Pharmacology, School of Medicine 



REPRODUCTION IN THE DOG (482) 

H. E. Dale 

This project was continued in an inactive status. 
Plans were made for studies during the coming year. 

EFFECTS OF RUMINAL INSUFFLATION ON 
INTRACRANIAL AND INTRASPINAL BLOOD FLOW 
AND PRESSURE (483 and NC-27) 

H. E. Dale, L. E. Davis, and B. A. WeJtfal1 

The rOutes of venous return from the region pos
terior to the rumen were studied under conditions of 
normal and elevated intraruminal pressures. Disection 
and angiographic studies showed that there were three 
potential routes of venous return from the caudal por
tions of the body : (1) Direct return via the vena cava, 
(2) shunting from the post cava to the longitudinal ver
tebral sinuses, and (3) by way of the superficial epigas
tric veins (limited to mature females). Under conditions 
of increased intraruminal pressure the vena cava is com
pressed by the rumen. This causes the caval blood to be 
shunted via one or two lumbar veins into the longitudi
nal venous sinuses. 

The effects of ruminal insufflation on cerebrospinal 
parameters were studied in 10 animals with two addi
tional animals serving as controls. All pressures, carotid 
arteriol, torcular and eSF, were found to increase as 
functions of intraruminal pressures. These changes were 
statistically significant. 

Cooperating Departments lind Agencies: Dept. of Physiol
ogy and Pharmacology, School of Medicine. 

ENTERIC DISEASE DUE TO SALMONELLA 
CHOLERAESUIS (494 and NC-62) 

C. Elder, D. E. Rodabaugh, and H. B. Wright 

The introduction of a modified live hog cholera vac
cine into test swine simultaneously with the oral inocula
tion of Salmonella choleraesuis organisms did not reveal 
an apparent increase in the severity of symptoms or pro
vide evidence of a reaction any more severe than that 
which occurred in test animals receiving Salmonella 
choleraesuis organisms and anti-hog cholera serum only. 
The pre-exposure management of the 116 eight to ten 
week old pigs on this experiment was identical. This 
work suggests that stress, due to the use of the modi
fied live vaccine, did not enhance the morbid effects of 
Salmonella choleraesuis organisms in this series of infec
tions. This points to the need for continuing search for 
factors related to natural or artificially created enviorn
ments which contribute to the adverse modification of 
this infective agent. 

A STUDY OF THE LIFE CYCLE OF 
HISTOMONAS MELEAGRIDIS (495) 

H. C. McDougle, G. C. Shelton, A. H. Groth, and E. L. 
McCune 

Activities have been concerned with the assembly 
of materials and the development of methods and other 
preliminary information and data necessary for prosecu
tion of this study during the coming year. 
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UNIVERSITY FARMS AND 

RESEARCH CENTERS 

THOMPSON FARM OPERATION AND 
IMPROVEMENT (273) 

H. J. L' Hate and H. Brown 

This project supplies labor and equipment service to 
the departments carrying on research at the North Mis
souri Center. This is done through a pool arrangement 
for labor and equipment. In addition, facilities of the 
center have been maintained and improvements made. 
Maintenance included repairing of fences and buildings 
and mowing of weeds over the entire area. Improve
ments included: leveling site for new equipment build
ing, construction of terraces, construction of new en
trance road and relocation of road to fields , digging of a 
short drainage ditch along the west side of the farm, con
struction of the floor for a new horizontal silo. 

Feed produced on the area was either sold to pro
vide maintenance funds or moved to Columbia to be fed 
to livestock and poultry on research projects at the Main 
Station. A total of 770 acres of row crops were grown, 
including 340 acres of corn and 430 acres of soybeans. 
Because of the exceptionally wet season only 250 acres 
of soybeans could be harvested. A total of 104 heifers 
from the Weldon Spring herd were wintered and grazed 
at the North Missouri Center. This helped relieve the 
pasture shortage at Weldon Spring. 

Cooperating Departments: Soils, Field Crops, Animal Hus
bandry, and Forestry. 

WELDON SPRING CENTER (297) 

H. J. L' Hate and G. Wright 

The primary responsibility of this project is to pro
vide feed for the Hereford Herd (approximately 1,000) 
which is used primarily on two research projects: Im
provement of Beef Cattle and Feeder Calf Production. 
Labor and equipment were made available to other cooper
ating departments as needed. Major improvements in
cluded the construction of two horizontal concrete silos, 
relocating 1.5 miles of road in the river bottom, and 
brush killing on 75 acres of rough land for the develop
ment of new permanent pasture. Approximately 500 
acres of corn was grown. Half of this was harvested for 
grain and the remainder was put in the silo. In addition, 
approximately 2000 tons of forage were put in the silo, 
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including both corn and grass-legume silage. Maintenance 
included repair of fences, mowing of pastures, and re
painting of all residences (4) on the area. 

Cooperating Departments and Agencies: Soils, Animal 
Husbandry, Forestry, Atomic Energy Commission. 

DELTA CENTER (307) 

H. J. L' Hate and N. Brown 

This project provided labor and equipment services 
to departments carrying on research in the Delta area. 
It was also responsible for planting and harvesting cer
tain of the plots under the direction of the project leaders 
located at Columbia. Major improvements on the area 
included completion of the office building, equipment 
building, and greenhouse. In addition, four irrigation 
wells were dug, 40 acres of land were land formed, one 
mile of drainage ditch and one and one-fourth mile of 
rice irrigation ditch were constructed. Following comple
tion of research on plot areas, crops remaining in the 
field were salvaged for sale to provide additional main
tenance funds. 

Cooperating Departments and Agencies: Field Crops, Soils, 
Agricultural Engineering, Entomology, Forestry, Agricultural 
Economics, and U. S. Weather Bureau. 

SOUTHWEST MISSOURI RESEARCH CENTER (364) 

H. J. L' Hate and C. Hayward 

Labor and equipment services were made available 
to the departments conducting research on the area. In 
some instances the work was performed for the depart
ments concerned. Maintenance work included mowing 
of areas not under research or other usage. Sixty-five 
acres of corn were planted for grain and 80 acres of win
ter oats were produced. These crops were sold in part 
and the remainder moved to Columbia to be used for 
feed. Improvements included leveling of the site for a 
new equipment building, construction of which is now 
under way; relocation of road through the area; and 
clearing of timber and brush from 40 acres and along the 
road which goes through the area. Two large road cul
verts were installed in cooperation with the local road 
district. A preliminary water management plan was de-



veloped for the area and a building site was located for 
the new dairy buildings which are to be constructed. 

Cooperating Departments and Agencies: Soils, Field Crops, 
Forestry, Dairy Husbandry, and local road district. 

PROTECTION AND SECURITY OF EXPERIMENT 
STATION PROPERTY (405) 

H. J. L' Hote and G. Gouker 

The work under this project consisted principally of 
checking regularly on all facilities of the Station relative 
to trespass and fire hazards, locating offenders, locating 
and rerurning stolen items, and checking fire extinguish
ers. Each location was visited at least twice per month 
and additional visits were made as the situation demand
ed. 

Cooperating Departments and Agencies: All departments of 
the Agricultural Experiment Station, Traffic and Safety Office 
of the University. 

TIMMONS FARM OPERATION AND 
MAINTENANCE (437) 

H.J. L'Hote 

Work on this project consisted of supervision of the 
leasing of this farm on a crop share basis. No research 
was done in this area during the year. 

SOUTH FARMS (449) 

H. J. L' Hote, W. Sanderson, M. Baltard, and R. Wylde 

The purpose of this project is to centralize the gen
eral farm operations of the Experiment Station and to 
construct various facilities and improvements for the de
partments as needed. In addition, feed and other forage 
requirements are furnished to Animal Husbandry proj
ects. This project has the responsibility of general main
tenance around the farm areas, such as weed mowing, 
fence and building repair, pasture mowing, and other 
general maintenance activities. Improvements constructed 
included two bull sheds, experimental poultry laying 
house (3 units), reroofing one residence, construction of 
an operating room for swine breeding project, 55 acres of 
terracing, construction of three waterways and two large 
diversions, clearing of 20 acres of brush and trees, con
struction of hog lots on swine farm, construction of 
sheep shelters and hog houses. Maintenance included 
painting of three residences and the central operations 
office building, replacement of water lines and sewer 
lines, cleaning of septic tanks, and replacement of de
fective plumbing and wiring. 

Cooperating Departments: Animal Husbandry, Soils, Field 
Crops, Entomology, Agricultural Chemistry, Agricultural En
gineering, Veterinary Medicine, and Eorestry. 

HEAVY EQUIPMENT (470) 

H. J. L' Hote and G. Perkins 

This project is responsible for furnishing a pool of 
heavy equipment and trucks to serve the various depart
ments as needs arise. Trucking ~s provided to and from 
the various centers as needed in transportation, equip
ment hauling, moving of feed, livestock, and supplies. 
All heavy equipment from the various centers is serviced 
and repaired in the heavy equipment shop. Supervision 
of all heavy equipment located at the various centers is 
provided. The major project performed was one for the 
Director of Construction of the University, the leveling 
of the site for part of the University Research Park. 

Cooperating Departments and Agencies: All departments of 
the Agricultural Experiment Station, and the Department of 
Construction of the University. 

WURDACK FARM (471) 

H. J. L' Hote and E. Grubaugh 

Work on this project consisted primarily of the fol
lowing: Production of 67 acres of corn and 54 acres of 
barley which were moved to Columbia for use as feed; 
grazing and wintering of 44 heifers from the Weldon 
Spring herd; maintenance of the farm; and clearing of 
brush from approximately 35 acres. This farm was a gift 
to the University in 1961 and is being maintained largely 
in its present state until a research program is developed 
that will help find the solution to problems which are 
unique to this area of the state. Crops grown provide the 
funds necessary for maintenance of the facilities. 

McCREDIE FARM (472) 

H. J. L'Hote, J. Buck, and W.T. Sanderson 

This project provided labor and equipment for all 
research projects conducted on the area. In addition, 
areas not used for research were used to produce feed for 
use at the main station at Columbia. All forages and 
grains harvested from research plots were brought to 
Columbia and used on livestock projects. Sixty-five acres 
of land were prepared and seeded to alfalfa. This will be 
used to provide legume hay for livestock projects at the 
main station. Maintenance on the facilities included 
painting of buildings, both interior and exterior, replace
ment of roof on residence, remodeling portion of inside 
of residence, and regraveling of roadway areas around 
building site. 

Cooperating Departments and Agencies: Soils, Agricultural 
Engineering, and Agricultural Research Service, USDA. 
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DELTA MAINTENANCE (503) 

H. J. L' Hote and N. Brown 

The principal activities under this project involved 

GENERAL STATION 

SERVICE PROJECTS 

SPECTROGRAPHIC SERVICE (76) 

E. E. Pickett, H. T. Afghani) Y . K. Kim, J. C. Williams, and 
T. S. Herman 

Activity on this project increased 20 percent above 
the previous high year, 1961. During the course of the 
year, 1,806 samples were submitted to this project for 
analysis and a total of 5,047 spectrographic determina
tions were made. This includes sample analysis not only 
for Agricultural Experiment Station projects but also 
special samples submitted from other divisions of the 
University and a limited number of special determina
tions submitted from outside the University of Missouri. 

ANALYTICAL SERVICE (132) 

c. W. Gehrke, P. R. Rexroad, L. D. Haigh, F. J. Johnson, G. H. 
Kramer, and W. M. Lamkin 

The major objectives of the Experiment Station 
Chemical LaboratOries are to conduct chemical analyses 
for the departments of the Agricultural Experiment Sta
tion and for the Fertilizer Inspection Service. Chemical 
analyses completed in 1962 included 20,467 for fertilizers, 
8,586 for ASCS limestone program, 20,938 for various 
departments in the Agricultural Experiment Station, 
2,428 for other cooperating agencies, 793 miscellaneous 
samples, and 1,773 for the Experiment Station Chemical 
Laboratory methodology development program. Total 
number of analyses was 54,985. 
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maintenance of the research area of the Delta Center and 
of the greenhouses located immediately adjacent to the 
office building. This project is exclusively a service proj
ect to this Center. 

AGRICULTURAL INFORMATION (174) 

R. L. Lee. G. I. Bank .. C. I-l. Duncan, E. B. Etheridge, P. I-l. 
Gwin, D. E. Hatesoht. R. J. Hodgson . A. A. J effrey, W. E. 
Mackie, D. M. Springer, E. M. OdendahL 

The objective of this project is to efficiently dissemi
nate the research findings of the Missouri Agricultural 
Experiment Station and the United States Department 
of Agriculture to the people of Missouri through the 
various communication media. 

Activities under this project during the year included 
the editing and preparation for printing of 31 research 
bulletins, 10 experiment station bulletins, and 15 special 
reports . The project also received and catalogued 136 
scientific journal papers. A new publications effort was 
the development of a comprehensive Agricultural Guide 
B ook for use by county extension workers. This reference 
bpok was released in early 1963. 

In the area of radio , both script and tape services 
were offered to radio stations. All stations received the 
script service and 53 stations received one or more tape 
services. A new service, "People Are Asking," was started 
during the year. Special service to the press included a 
weekly clipsheet, special releases, and other features used 
to supply newspapers, farm magazines, and other publi
cations with agricultural and home economics research 
findings. In the area of television a daily 15-minute show 
was presented on KOMU- TV and other stations were 
supplied film clips, still pictures, and releases. 



PHOTOGRAPHIC SERVICE (1 84) 

A. Tau 

This project provides specialized photographic serv
ice and equipment for Agricultural Experiment Station 
projects. A photographic procedures manual is being pre
pared to aid Experiment Station personnel with research 
photographic problems. 

ADMINISTRATION OF THE MISSOURI FERTILIZER 
LAW (186) 

E. R. Kiehl. W. L. Baker, IV. R. Bernhardt, H. Bohling, R. Q. 
Brown, G. O. Hmw" , C. B. l(obertI, D. L. Sharpe. (md R. H. 
IVehrmann 

During the caknJar yClr It;62, hve inspectors trav
eled approximately 120,000 miles in making over 3,200 calls 
on manufactures , dealers, and farmers for the purpose 
of inspecting fertilizer on hand and securing samples for 
analysis. Samples were obtained from 3,168 lots of bagged 
fertilizers and from 1,153 lots of bulk fertilizers. Inspec
tion visits were made and samples were collected in every 
county of the state. Under the activities of this project, 
invoice copies were recei ved and posted for each ship
ment of fertilizer sold for use in the state by registered 
distributors. Tonnage fees were collected at the rate of 
30¢ per ton for a total of $257,977.16 during 1962. Total 
penalties assessed for deficient fertilizer during the year 
amounted to $21,542.44. Semiannual reports of fertilizers 
sold by distributors were compared with ledger of ton
nage compiled from invoice copies received. In addition , 
the records of numerous distributors were inspected to 

determine if the provisions of the fertilizer law were be
ing fully complied with . In most cases manufacturers 
were found to be reporting shipments and paying the 
specified fees accurately. 

Publications: Two semiannual Missouri Fertilizer Tonnage 
Reports, including a breakdown of fertilizer sold by grade 
within each county. 

FEED SERVICE (301) 

H.J. L'Hote 

This project provides for the planning and develop
ment of a centralized feed service unit within the Agri
cultural Experiment Station. 

STATISTICAL SERVICE (302) 

C. L. Gregory, R. E. Laughlin .. S. E. King, D. A . Armstrong, 
W. R. Medearis, D. H. George, and G. Hill 

During the ll-months period covered by this report 
the Burroughs 204 computer was operated for a total of 
127l hours on Agricultural Experiment Station projects. 

This is approximately the same level of operation as 
during the preceding year and, in addition, the IBM 1620 
computer was used a total of 47 hours on Experiment 
Station projects. This project provides statistical service 
in the use of the Burroughs 204 computer for all Agri
cu ltural Experiment Station projects and supervision of 
needed work that is done for projects on the University 
Computer Center's IBM 1620 computer. 

TELEPHONE SERVICE (329) 

C P. Merilan 

This project provides funds for the telephone serv
ices to the Agricultural Experiment Station. 

PROMOTION OF RESEARCH (333) 

N.. R. l?ogerJ 

The objective of this project is to provide liaison 
between the Agricultural Experiment Station and agri
cuI tural leaders throughout the state to aid in develop
ment of programs and plans for needed research to solve 
the problems confronting Missouri agriculture. During 
1962 a seminar meeting of the College of Agriculture 
Council State Committee was held May 11 and 12. The 
committee working wi th sub-committees of its own and 
companion committees of the College of Agriculture and 
Agricultural Experiment Station faculty developed recom
mendations under the following headings: Animal 
Science, Plant Science, Family and Youth, Soil and Land 
Use, Food Science and Technology, and Social Sciences. 
Talks given at the meeting by Dr. Yolk of Purdue and 
Dr. Gries of Arizona were discussed and views of the 
committee regarding the areas of the sub-committee were 
obtained. In addition to this central activity, area meet
ings were held throughout the state to provide opportun
ity for people interested in agriculture to raise questions 
concerning the research programs and to present prob
lems with which they were confronted. 

STENOGRAPHIC SERVICE (415) 

M. S. Fortney 

This project provides stenographic services to meet 
over-load needs of Agricultural Experiment Station de
partments. 

ISOTOPE SERVICES (465) 

E. R. Graham, T. R. Fisher, R. F. Ingham Jr., D. Kampbell, 
B. R. Wells 

Radio isotope counting service for departments in 
the Missouri Agricultural Experiment Station was ren
dered during the past year. A total of 7,717 samples in 
225 different sets of samples were counted for various 
Agricultural Experiment Station departments during the 
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year. This represented use of equipment at 80 percent 
of capacity during the year. In addition, the single chan
nel analyzer was used by Agricultural Chemistry to count 
Se-75, Co-60, 1-114, Na-22, and other isotopes. The mul
tichannel analyzer was used to count chickens which had 
been treated with Sr-85 and Zn-65 and in addition it was 
used to study the fallout fission product concentration 
in ducks and bluegrass samples. The gas flow counter 
was used quite extensively by the Departments of Ani
mal Husbandry and Soils. 

Cooperating Departments: Dairy Husbandry, Field Crops, 
Animal Husbandry, Agricultural Chemistry, Horticulture, 
and Soils. 

These projects have been developed to provide for 
a systematic and routine method of effectively carrying 
our the administrative responsibilities for the Agricultur
al Experiment Station, including provision for staff bene
fits in accordance with general policy of the University 
of Missouri. These projects are under the direction of 
E. R. Kiehl and C. P. Merilan. 

ADMINISTRATION (180) 
General supervision of work and administration of 

funds for work of the Agricultural Experiment Station. 

STATION TRAVEL (181) 
Supervision and funding of special travel for Agri

cultural Experiment Station excluding regional travel. 

LAND, BUILDINGS, AND EQUIPMENT (182) 
To provide funds for the purchase of large items of 

special equipment or facilities that are of a non-recurring 
type. 

PUBLICATIONS (183) 
To provide for the publication of all station bulle

tins, research bulletins, and other publications represent
ing the findings of the Agricultural Experiment Station. 

RURAL EDUCATION (185) 
A special project to provide publications for rural 

education. 

BETTERMENT (188) 
To provide for employment of students for the vari

ous departments for general improvement of the Agri
cultural Experiment Station. 

SOCIAL SECURITY (189) 
To provide for social security payments for Agri

cultural Experiment Station staff. 
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UNALLOTTED (191) 

A contingency fund to provide a small reserve for 
emergencies. No expenditures to be made from this 
project; all funds to be allotted to other projects for ap
propriate expenditures. 

WORKMENS' COMPENSATION (300) 

To provide for payments for workmens' compensa
tion for Agricultural Experiment Station workers. 

STATION RETIREMENT (305) 

To provide for funds for Agricultural Experiment 
Station portion of staff retirement plan under the general 
University retirement program. 

HEALTH INSURANCE (373) 
To provide for health insurance plan for staff of Ag

ricultural Experiment Station in accordance with general 
University health insurance program. 

REGIONAL TRAVEL (380) 
To provide for travel of members of the Agricultur

al Experiment Station to technical committee meetings 
called in connection with North Central Regional re
search projects. 

GENERAL STATION SPECIAL PROGRAMS 
These projects were established to provide for special 

activities within the Agricultural Experiment Station and 
are under the general direction of J. H . Longwell. 

FOREIGN VISITORS (187) 
The objective of this project is to provide for han

dling foreign visitors to the Agricultural Experiment 
Station in such manner that they will receive the most 
benefit and simultaneously provide the minimum amount 
of disruption in Experiment Station activities. 

SPECIAL STUDIES AND PROGRAMS (438) 
The primary objective of this project is to provide 

for studies of a special nature concerning the needs and 
activities of the Agricultural Experiment Station which 
would lead to development of programs which would aid 
the Agricultural Experiment Station in meeting the needs 
of the State of Missouri. 

Experiment Station Publications 

July 1, 1962 -June 30, 1963 

Ag. Editors Office is preparing. 



RESEARCH BULLETINS 
June 30, 1962 to July 1, 1963 

850 Studies on the Heat Responses of Bacterial Spores 
Causing Flat Sour Spoilage in Canned Foods 1. 

(12pp.) 
M. L. Fields and R. C. Jenne 

806 Studies on the Heat Responses of Bacterial Spores 
Causing Flat Sour Spoilage in canned Foods II. 
(12pp.) 
M. L. Fields and R. C. Jenne 

807 Studies on the Heat Responses of Bacterial Spores 
Causing Flat Sour Spoilage in Canned Foods III. 
(12pp.) 
M. L. Fields and N. Finley 

808 Environmental Physiology and Shelter Engineering 
- With Special Reference to Domestic Animals 
LXV. (38 pp.) 
R. L. Bedwell and M. D. Shanklin 

809 Land Tenure Arrangements (44 pp.) 
W . Williams and F. Miller 

810 Rent Theory, Problems and Practices. North Central 
Regional Research Publication #139 

811 Hoe Surplus Grade A. Milk is Marketed in the Mid
west (60 pp.) 
S. F. Whitted 

812 Irrigation Practices and Costs in Southeastern Mis
souri 1959 (124 pp.) 
T. J. Jones and F. Miller 

813 Consumer Preferences and their Application to Egg 
Grading Standards and Marketing Procedures (46 
pp.) 
W. D. Banks and L. A. Voss 

814 Contribution of Part-Time Residents to the Local 
Economy of a County in the Missouri Ozarks, 1960 
(24 pp.) 
R. Bird and R. D. Fenley 

815 Methylene Blue Quality of Summer Produced Man
ufacturing Milk (12 pp.) 
R. T. Marshall 

816 Desiccated Pancreas as a Meat Tenderizer (8 pp.) 
B. M. Korschgen, L. G. Maharg, M. Mangel and 
R. E. Baldwin 

817 Sealing Farm Ponds in Missouri (28 pp.) 
V. C. Jamison and J. S. Thornton 

818 
819 Effect of Processing and Cooking on Certain Nu

trients in Fowl (24 pp.) 
C. Pudelkewicz, H. Gordon, L. Whitworth, H. M. 
Caldwell and o. J. Kahlenberg 

820 Indices of Meatiness in Beef (56 pp.) 
H. B. Hedrick, W. E. Meyer, M. A. Alexander, J. 
F. Lasley, J. E. Comfort, A. J. Dyer and H. D. Nau
mann 

821 Meat Buying and Use in the Missouri Restaurants 
(36 pp.) 
C. H . Braschler, W. D. Alexander and J. Welch 

822 Background and Community Orientation of Rural 
Physicians Compared with Metropolitan Physicians 
in Missouri (128 pp.) 
E. W. Hassinger 

823 Genetic and Environmental Factors Influencing the 
Weaning Weight of Beef Calves (42 pp.) 
H. Sewell, J. Comfort, B. Day and J. Lasley 

824 A Method of Classifying Shortleaf Pine Sites in Mis
souri (56 pp.) 
A. J. Nash 

825 An Evaluation of New Cooking Methods for 
Shoulder Clod and Chuck Roll Roasts of Beef (24 
pp.) 
Korschgen, Baldwin, Mangel, Clifford, Pudelkewicz, 
Gordon, Naumann and Braschler 

826 Legitimation of Decisions to Adopt Farm Practices 
and Purchase Farm Supplies in Two Missouri Farm 
Communities: Ozark and Prairie (40 pp.) 
H. F. Lionberger 

827 Studies of Factors Affecting Performance of Grow
ing-Finishing Lambs (68 pp.) 
J. c. Rea, C. V. Ross, W. H. Pfander 

828 Germ Studies in Grain-Sorghums (24 pp.) 
D. P. Srivastava, and E. L. Pinnell 

829 Germination-Regulating Mech. of Giant Foxtail 
(26 pp.) 
J. Moore and o. H. Fletchall 

830 Maternal Influence in Swine as Reflected by Differ
ences in Reciprocal Crosses (20 pp.) 
S. N. Pani, B. N. Day, L. F. Tribble and J. F. Lasley 

831 Selection for Thinner Backfat in Swine (60 pp.) 
Zoellner, J. F. Lasley and B. N . Day 

JOURNAL PAPERS 
July 1, 1962-June 30, 1963 

2452 The Rate of Absorption of L-Thyroxine ]131 From the 
Gastrointestinal Tracts of Dairy Cattle, G. W. Pipes, 
T. R. Bauman, C. W. Turner, Department of Dairy 
Husbandry, Submitted for publication in J. Dairy 
Science, on July 5, 1962. 

2453 Heritabilities of Some Economic Traits of Swine and 
Their Genetic Associations, K. O . Zoellner, B. N. 
Day, L. F. Tribble, J. F. Lasley, Department of Ani
mal Husbandry. Submitted for publication in 
Journal of Animal Science on July 5, 1962. 

2454 Biological Assay of Thyroprotein, C. W . Turner, T. 
R. Bauman, Department of Dairy Husbandry, Sub
mitted for publication in Journal of Dairy Science, 
on July 5, 1962. 
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2455 Laboratory Model of Soil Unde1' a Pond. V. C. Jami
son, Department of Soils. Submitted for publica
tion in Soil Sci. Soc. Amer. Proc., on July 6, 1962. 

2456 Chlorotic Leaf Sport and Dwarfing, aJ Possible Con
taminants of Stem Pitting Virus, and Their Overall 
Influence on the Growth Habit of Apples, Angelito O. 
del Mundo, Department of Horticulture. Submitted 
for publication in Phytopathology, on J ul y 11, 
1962. 

2457 The Scar Skin DiJease, D . F. Millikan, Department 
of Horticulture. Submitted for publication in Hand
book of Apple and Pear Viruses, on July 12, 1962. 

2458 Diffusion of Ideas and Practices: Some Observations and 
Genercdizations for Change Agents, Herbert F. Lion
berger, Department of Rural Sociology. Submitted 
for presentation at the International Seminar on 
Water and Soil Utilization, on July 24, 1962. 

2459 Some Fal"tors Affecting the Performance of Egg White 
in Divinity Candy. O. J. Cotterill, G . M. Amick, B. 
A. Kluge, V. C. Rinard, Department of Poultry 
Husbandry and School of Home Economics. Sub
mitted for publication in Poultry Science, on July 
24, 1962. 

2460 The Efficts ~f Different Light Intensities Applied Dur
ing the Night on the Growth and Development of Col
umn Stocks (Mathiola incana) 1, 2,3, P. K. Biswas, 
M. N. Rogers, Department of Horticulture. Sub
mitted for publication in American Society for Hor
ticultural Science, on July 25, 1962. 

2461 The Hydrothermal Synthesis of Minerals in Relation 
to Problems of Pedology, C. E. Marshall, Department 
of Soils. Submitted for publication in Proceedings, 
Soil Science Society of America, on July 30, 1962. 

2462 Investigations of the Face Fly in Missouri, Oscar L. 
Benson and Curtis W. Wingo, Department of En
tomology. Submitted for publication in Journal of 
Economic Entomology, on July 30, 1962. 

2463 Effects of Hygroscopic Agents and Pre-Hydration of the 
Leaves of Absorption of Gibberellic Acid by Column 
Stock, Mathiola incana, P. K . Biswas, M. N. Rogers, 
Department of Horticulture. Submitted for publi
cation in Indian Journal of Plant Physiology, on 
July 30, 1962. 

2464 The Absorption of Tritium-labelled Gibberellic Acid by 
the Leaves of Column Stock, Mathiola incana. P. K. 
Biswas, M. N. Rogers, Department of Horticul
ture. Submitted for publication in Plant Physiology, 
July 30, 1962. 

2465 Pass~ge of Gibberellic Acid Through the Separated 
CutIdes of Two Varieties of Column Stock, Mathiota 
incana, P. K. Biswas, M. N. Rogers, Department of 
Horticulture. Submitted for publication in American 
Journal of Botany, July 30, 1962. 

2466 Overlap-Dispersion of Selected Functions on Adoption 

Decision of Farm Operations on Two Missouri Com-
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munities, Herbert F. Lionberger, Department of 
Rural Sociology. Submitted for presentation at the 
annual meeting of the Rural Sociological Society 
Washington, D. C. August, 1962, on July 30, 1962: 

2467 Efficts of Gibberel/~c Acid on Size and Quality of In
floresence In Geranzum, Pelargonium hortorum, P. K. 
Biswas, M. N. Rogers, Department of Horticulture. 
SUbmitte.d for publi~ation in the American Society 
for Horticultural SCIence, August 6, 1962. 

2468 SynthesiJ of Gibberellin-Like Substances in Column 
Stock , Ma.thio/cl incana. Under Different Tempera
ture CondItIOns, P. K. Biswas, M. N. Rogers, De-

partment of Horticulture. Submitted for publica
tion in the Psysiologia Plantarum, August 6, 1962. 

2469 Factors Affecting Heat Coagulation of Egg White, W. 
E. Seideman, O. J. Cotterill, E. M. Funk, Depart
ment of Poultry Husbandry. Submitted for publi
cation in Poultry Science, Augu st 6, 1962 . 

2470 Effe", of Heett on Spores of Rough {md Smooth Varient.r 
0/ Bclcil/m StearothermophiluJ, M. L. Fields, Depart
ment of Horticulture. Submitted for publication in 
Applied Microbiology, August 6, 1962. 

2471 IPinter Management Effects on Beef Carcasses, L. M. 
Schake, G . B. Thompson, H. B. Hedrick, R. L. 
Preston , A. J. Dyer, Department of Animal Hus
bandry. Submitted for publication in Journal of 
Animal Science, August 13, 1962. 

2472 Further Studies ()/ the 01)ine PotasJium Requirement, 
P. P. Telle, R. L. Preston , W . H. Pfander, Depart
ment of Animal Husbandry, Submitted for publi
cation in the Journal of Animal Science, August 13, 
1962. 

2473 Ruminant Nitrogen M etabolism and Growth as In
fluenced by DES and Stilbene, R. L. Preston, James 
Blakely, J. E. Martin, W. H. Pfander, Department 
of Animal Husbandry. Submitted for publication 
in the Journal of Animal Science on August 13, 
1962. 

2474 A Method of Estimating Thyroxine Secretion Rate of 
Swine, F. E. Romack, C. W. Turner, B. N . Day, 
Department of Animal Husbandry. Submitted for 
publication in Journal of Animal Science, August 
13, 1962. 

2475 A Preliminary Report on the Inheritance of Crushing 
Strength and Rind Thickness in Several Inbred Lines 
Of Corn., P. J. Loesch, Jr., M. S. Zuber, C. O. Gro
gan, Department of Field Crops (Genetics). Sub
mitted for publication in Crop Science, August 13, 
1962. 

2476 Thyroxine Secretion Rate of Pregnant, Dry or Lacta
ing Ewes and of Lambs, J. R. Brooks, M. G. Moose, 
C. V. Ross, C. W. Turner, Department of Dairy 
Husbandry. Submitted for publication in Journal of 
Animal Science, August 13, 1962. 



2477 Heat Acclimation Effects on Lactation and Related 
Physiological Re.rpomes ~f Cattle, Department of Dairy 
Husbandry, H. D. Johnson, L. Hahn, H. H. Kib
ler, C. P. Merilan. Submitted for publication in 
Journal of Animal Science, August 13, 1962. 

2478 The Duration of Effect of Tapazole of the Thyroid of 
the Bovine, G. W. Pipes, T. R. Bauman, C. W. 
Turner, Department of Dairy Husbandry. Submit
ted for publication in the Journal of Animal Sci
ence, August 13, 1962. 

2479 The Effects of Parathyroid Hormone and Dihydrotac
hysterolon Milk Secretion in Rat, S. Djojosoebagio, 
C. W. Turner, Department of Dairy Husbandry. 
Submitted for publication in Journal of Anim:;ll Sci
ence, August 13, 1962. 

2480 Ertrogen Induced Lactation in Dairy Heifers. Ralph 
Williams, C. W. Turner, Department of Dairy 
Husbandry. Submitted for publication in Journal 
of Animal Science, August 13, 1962. 

2481 A Cordles.r Hedge Trimmer for Herbage Sampling, De
partment of Field Crops, Arthur G . Matches. Sub
mitted for publication in the Agronomy Journal, 
August 13, 1962. 

2482 Factors Influencing Prestige Ratings of Farm Operators 
in Two Rural Mi.rsouri Communitie.r, Rex R. Camp
bell, Department of Rural Sociology. Submitted for 
presentation at the Rural Sociological Society meet
ing at Washington, D . C. ill August. August 13, 
1962. 

2483 Lysine Nutrition of Swine, N. H. A. Scharre, L. F. 
Tribble, Department of Animal Husbandry. Sub
mitted for publication in Journal of Animal Sci
ence, August 14, 1962. 

2484 Alternative Source.r of Managerial Resources on FamlS, 
Albert R. Hagan, Department of Agricultural Eco
nomics. Submitted for publication in Journal of 
Farm Economics, August 15, 1962. 

2485 Relatiomhip of Connective Tissue to Meat Quality, Mil
ton E. Bailey, William G. Godbey, Charles W . 
Gehrke, Department of Animal Husbandry. Sub
mitted for publication in Proceedings, 14th Annual 
Reciprocal Meat Conference, August 15, 1962. 

2486 Blood Ammonia and Urea Nitrogen Determination, 
R. L. Preston, L. H. Breuer and W. H. Pfander, 
Department of Animal Husbandry. Submitted for 
publication in Analytical Biochemistry, August 15, 
1962. 

2487 Response of Fattening Lambs to Artifical Light, M. G. 
Moose, C. V. Ross, Department of Animal Hus
bandry. Submitted for publication in Journal of 
Animal Science, August 15, 1962. 

2488 Effects of Early Weaning and Drylot Feeding on Lambs, 
C. V. Ross, G. L. Lawson, Department of Animal 
Husbandry. Submitted for publication in Journal of 

Animal Science, August 15, 1962. 
2489 Comparison of Progeny of Rams Varying in Meatiness, 

C. V. Ross, W. H. Sellers, G . L. Lawson, Depart
ment of Animal Husbandry. Submitted for publi
cation in Journal of Animal Science, August 15, 
1962. 

2490 Supplementing Corn Silage for Wintering Ewes, C. V. 
Ross, A. J. Dyer, Department of Animal Husband
ry. Submitted for publication in Journal of Animal 
Science, August 15, 1962. 

2491 Comparison of Anthelmintics for Grazing Lambs., C. 
V. Ross, J. G. Riley, Department of Animal Hus
bandry. Submitted for publication in Journal of 
Animal Science, August 21, 1962. 

2492 Minimum Number of Days Exposure to Low Tem
perature Necessary for Floral Initiation in Two Varie
ties of Column Stock, Mathiola incana, P. K. Biswas, 
M. N. Rogers, Department of Horticulture. Sub
mitted for publication in Journal of Horticulture, 
August 22, 1962. 

2493 Reaction of Carotene with Nitrite, D. L. Pugh, G. B. 
Garner, Department of Agricultural Chemistry. 
Submitted for publication in Agricultural and Food 
Chemistry, August 22, 1962. 

2494 Changes in DNA Content of Leaves Collected from 

Healthy and Virus-Infected Cherry, Barbara Zawad
zka, D. F. Millikan, Department of Horticulture. 
Submitted for publicaion in Phytopathology, Au
gust 22, 1962. 

2495 The Effect of Ad Libitum or Force Feeding of Two 
Ratiom on Lactating Dairy Cows Subject to Temper
ature Stress, O. Wayman, H. D. Johnson, C. p. 
Merilan, I. L. Berry, Department of Dairy Husband
ry. Submitted for publication in Journal of Dairy 
Science, August 30, 1962. 

2496 Carotene- Vitamin A Destruction by Nitrite In Vitro, 
D. L. Pugh, G. B. Garner, R. A. Bloomfield, M. E. 
Muhrer, Department of Agricultural Chemistry. 
Submitted for publication in Journal of Animal 
Science, September 6, 1962. 

2497 Iodine and Nitrate as Factors in Vitamin A Storage, 
K. P. Yadav, G. B. Garner, B. L. O'Dell, L. M. 
Flynn, R. A. Bloomfield, M. E. Muhrer, Depart

ment of Agricultural Chemistry. Submitted for pub
lication in Journal of Animal Science, September 6, 
1962. 

2498 Interaction 'If Ca and Ph.ytate in Zn Availability, D. 
Oberleas, B. L. O'Dell, M. E. Muhrer, Department 
of Agricultural Chemistry. Submitted for publica
tion in Journal of Animal Science, September 6, 
1962. 

2499 Gastric Concentration of Nitrate in Rats, R. A. Bloom
field, J. R. Hersey, C. W. Welch, G. B. Garner, 
M. E. Muhrer, Department of Agricultural Chemis-
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try. Submitted for publication in Journal of Animal 
Science, September 6, 1962. 

2500 Response of Rats to Low Temperature and Nitrate, C. 
W. Welsch, R. A. Bloomfield, G. B. Garner, M. 
E. Muhrer, Department of Agricultural Chemistry. 
Submitted for publication in Journal of Animal 
Science, September 6, 1962. 

2501 Thyroidal [131 Metabolism in Nitrate Fed Sheep, R. 
A. Bloomfield, C. W . Welsch, G. B. Garner, M. 
E. Muhrer, Department of Agricultural Chemistry. 
Submitted for publication in Journal of Animal 
Science, September 6, 1962. 

2502 Metabolic Responses to Cold (48 0 F, 9 0 C) in Aging 
Rats, H. H. Kibler, H. D . Silsby, H. D. Johnson, 
Department of Dairy Husbandry. Submitted for 
publication in Journal of Gerontology, September 
17,1962. 

2503 A Device for Measuring Voids in Porous Materials, 
C. LeRoy Day, Department of Agricultural Engi
neering. Submitted for publication in Journal of 
ASAE (Agri. Eng.) September 17, 1962. 

2504 Potassium Requirement of the Lamb II Effect of Die
tary Potassium Concentration on Certain Physiologi''cll 
Processes, Brink, Pfander, Department of Animal 
Husbandry. Submitted for publication in Journal 
of Nutrition, September 21, 1962. 

2505 Potassium Requirement of the Lamb 1. Characteriza
tion and Manifestations of the Deficiency, M. F. Brink, 
W. H . Pfander, Department of Animal Husbandry. 
Submitted for publication in Journal of Nutrition, 
September 21, 1962. 

2506 Dosage Effect of the Spelta gene q of Hexaploid Wheat, 
Mikio Mtuamatsu, Department of Field Crops. 
Submitted for publication in Genetics, September 
27, 1962. 

2507 Effects of Frequency of Feeding on Urea Utilization and 
Growth Characteristics in Dairy Heifers, J. R. Camp
bell, W. M. Howe, F. A. Martz, C. P. Merilan, De
partment of Dairy Husbandry. Submitted for pub
licaion in Journal of Dairy Science, October 4, 
1962. 

2508 The Effect of Season, Sex and Breed on the Thyroxine 
Secretion Rate of Beef Cattle and a Comparison with 
Dairy Cattle, G. W. Pipes, T. R. Bauman, J. E. 
Comfort, C. W. Turner, Department of Dairy Hus
bandry and Animal Husbandry. Submitted for pub
lication in Journal of Animal Science October 4 
1962. " 

2509 Agrinine Requirement of the Guinea Pig and Its Re
lation to Dietary Lysine and Glycine, B. L. O'Dell, 
W. O. Regan, Department of Agricultural Chemis
try. Submitted for publication in Proc. Soc. Exptl. 
BioI. and Med., Oct. 8, 1962. 
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2510 The ~jfect ~f Single ~n~ Multiple Virus Infection Upon 
NucleIl' Aczd SyntheSIS In Prunus mahaleb L. Seedlings, 
R. P. Honeycutt, Department of Horticulture. Sub
mitted for publication in Phyto-Chemistry Journal, 
October 11, 1962. 

2511 The Sensitive Method for Extraction and Identification 
of Deoxyribonucleic Acid in Plant Leaf Tissue.. R. E. 
Brown, Barbara Zawadzka, D . F. Millikan, Depart
ment of Horticulture. Submitted for publication in 
Phyto-Chemistry Journal, October 11, 1962. 

2512 The Effict of Two Dijferent Rations and Two Manage
ment Practices on Certain Nutrients in Poultry Meat, 
Cecelia Pudelkewicz, Helen W. Gordon, O. V. 
Kahlenberg, Department of School of Home Eco
nomics. Submitted for publication in Journal of 
Poultry Science, (under research Notes), October 
15, 1962. 

2513 Distorted Inheritance of Stem-Rust Resistance of Tim
stein Caused by a Pollen-Killing Gene, W . Q. Loeger
ing, E. R. Sears, Department of Field Crops. Sub
mitted for publication in Canadian Journal of Ge
netics and Cytology, October 15, 1962. 

2514 Studies in Hand and in Prospect Relating to the Dif
fusion of Agricultural Information: American Experi
ence, Herbert F. Lionberger, Department of Rural 
Sociology. Submitted October 15, 1962, to be read 
at the Organization for Economic Co-operation and 
Development Seminar, Paris, France, October 22-
26, 1962. 

2515 Ejfect of Repeated Transfusions of Dog Blood to Cats, 
Jack Hessler, Lloyd E. Davis, D.V.M., Homer E. 
Dale, Department of Veterinary Medical Research. 
Submitted for publication in Veterinary Medicine, 
October 22, 1962. 

2516 Studies of the Photo-Oxidation of Nitrosomyoglobin, M. 
E. Bailey, R. W. Frame, H . D. Naumann, Depart
ment of Animal Husbandry. Submitted for publica
tion in Journal of Agriculture and Food Chemistry, 
October 26, 1962. 

2517 Proceedings of 17th Annual Corn Industry Research 
Conference,M. S. Zuber, P. J. Loesch, Jr., Depart
ment of Field Crops (Genetics) ,. Submitted for 
publication November 13, 1962, to be published 
in 1963. 

2518 Somatic Instability Caused by a Cysteine-Sensitive Gene 
in Arabidopsis, G. Redei, Department of Field 
Crops (Genetics). Submitted for publication in 
Science, November 13, 1962. 

2519 Multiple Allelic Control of Chlorophyll-b Level in Ara
bidopsis, G. Redei, Department of Field Crops 
(Genetics). Submitted November 13, 1962 for pub
lication in Nature (London) . 

2520 Intra-uterine Migration and Embryonic Death in 
Swine .. John F. Lasley, Billy N. Day, Dennis T. 



Mayer, Department of Animal Husbandry. Submit
ted for publication in Reproduction and Fertility, 
November 28, 1962. 

2521 Attempts to Transmit the Oak Wilt Fungus by Soil 
and Root Inoculations, F. H. Berry, T. W . Bretz, De
partment of Forestry. Submitted for publication in 
Plant Disease Reporter, November 28, 1962. 

2522 Relation of Cooling Indices to Electrical Energy Use of 
Air-Conditioned Farm Structures, LeRoy Hahn, De
partment of Agricultural Engineering. Submitted 
for publication in Agricultural Engineering Jour
nal, November 29, 1962. 

2523 The Location of Mammary Glands on the Sow in Re
lation to the Suckling Preference of Pigs, A. D. Allen, 
B. N. Day, J. F. Lasley, Department of Animal 
Husbandry. Submitted for publication in Journal 
of Animal Science, November 29, 1962. 

2524 Weed Control in New Plantings of Strawberries, D . D. 
Hemphill, Department of Horticulture. Submitted 
for publication in Science, December 18, 1962. 

2525 The Mutagenic Action of Ethyl Methanesulfonate in 
Maize, M. G. Neuffer, Gyula Ficsor, Department 
of Field Crops (Genetics). Submitted for publica
tion in Science, December 18, 1962. 

2526 Differential Absorption of C 1 Labeled Atrazine and 
Simazine by the Upper and Lower Surfaces of Rasp
berry Leaves, P. K. Biswas, R. N. Goodman, D. D. 
Hemphill, Department of Horticulture. Submitted 
for use in North Central Weed Control Confer
ence, December 18, 1962. 

2527 The Prevalence of Ersinia Amylovora in Apple Budr tIS 

Detected by Phage Typing, C. H. Baldwin, Jr., R. N. 
Goodman, Department of Horticulture. Submitted 
for publication in Phytopathology, December 18, 
1962. 

2528 Relation Between the Length of Exposure to Alkali and 
Yield of RNA from Plant Leaf Tissue, D. F. Milli
kan, Department of Horticulture. Submitted for 
publication in Biocimica et Biospysica Acta, De
cember 20, 1962. 

2529 Aldosterone and Corticosterone in Maintenance of Lac
tation in Adrenalectomized Rats.. R. R. Andersen, C. 
w. Turner, Department of Dairy Husbandry, Jan
uary 2, 1963, for publication in Proe. of the Soe. 
for Exp. BioI. and Med. 

2530 Some Preliminary Observations on the PottlSsium Mag
nesium and Protein Content of Grape Leaf Tissue As
sociated with the Leaf Roll Virus and Low Potassium 
Nutrition, D. F. Millikan, E. E. Pickett, D. D. 
Hemphill, Deparment of Horticulture. Submitted 
for publication in Plant Nutrition Reporter, Jan
uary 3, 1963. 

2531 Occupational Outlook in Sociology, Clinton J. Jesser, 
Department of Rural Sociology. Submitted for pub-

licadon in Journal for the Study of Social Prob
lems, January 8, 1963. 

2532 Preferential Pairing in Structural Heterozygotes of Zea 
mays, Gregory G. Doyle, Department of Field 
Crops. Submitted for publication in Genetics, Janu
ary 9, 1963. 

2533 Phosphorus Metabolism in Lambs Fed Varying Phos
phorus Intakes, R. L. Preston, W. H. Pfander. Sub
mitted for publication in Federation Proceedings,Jan
uary 11, 1963. 

2534 A Primar on Costs, Fred E. Justus, Jr., Department 
of Agricultural Economics. Submitted for publica
tion in Journal of the American Society of Farm 
Managers and Rural Appraisers, January 21, 1963. 

2535 Progress in Understanding Zinc Deficiency, Donald 
Oberlas, Department of Agricultural Chemistry. 
Submitted for publication in 1963 Texas Swine Day 
Report, January 22 , 1963. 

2536 Virginia Crab as an Indicator for the Scar Skin Dis
order in Apple, D. F. Millikan, H. W. Guengerich, 
Department of Horticulture. Submitted for publi
cation in Plant Disease Reporter, January 22, 1963. 

2537 Effict of Chemical Additives on Yolk-Contaminated 
Liquid Egg White, o. J. Cotterill, F. E. Cunning
ham, E. M. Funk, Department of Poultry Husband
ry. Submitted for publication in Poultry Science, 
January 22, 1963. 

2538 Structural Requirements for the Growth Response with 
Certain Estrogens in Ruminants. R. L. Preston, De
partment of Animal Husbandry. Submitted Febru
ary 1, 1963, for publication in Science. 

2539 An Evaluation of Damage to Soybeans by the Brown 
and Green Stink Bugs, David M. Daugherty, De
partment of Entomology. Submitted for publica
ion in Journal of Economic Entomology, Febru
ary 6, 1963. 

2540 The Influence of Progesterone-Estrogen Implants on the 
Embryonic Mortality of Swine, B. N. Day, F. E. Ro
mack, J. F. Lasley, Department of Animal Hus
bandry. Submitted for publication in Journal of 
Animal Science, February 15, 1963. 

2541 Preliminary Observations on the Effect of Virus Infec-
tion of One Year Old Apple Trees, Angelito del Mun
do, D. F. Millikan, Department of Horticulture. 
Submitted for publication in Plant Disease Re
porter, February 15, 1963. 

2542 A Genetic Oscillatory Mechanism in Arapidopsis, G. 
P. Redei, Department of Field Crops. Submitted 
for publication in Proe. XI, Intern., Congr. Gene
tics, February 18, 1963. 

2543 Somatic Recombination in Arabidopsis, Y. Hirono, G. 
P. Redei, Department of Field Crops. Submitted for 
publication in Proe. XI Intern. Congr. of Genetics, 
February 18, 1963. 
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2544 Interactions of Milk and Polymyxic B (abstract), J. 
S. Al Shaikhli , R. T. Marshall , J. B. Edmondson, 
Department of Dairy Husbandry. Submitted for 
publication in Journal of Dairy Science-to be pre
sented at 1963 annual meeting. February 27, 1963. 

2545 Dynamics of Thyrox ine Body Pool During Chronic 
Thyroxine Therapy and after Partial and Complete 
Withdrawal, B. N. Premachandra, C. W . Turner, 
Department of Dairy Husbandry . Submitted for 
publication to be presented at the D airy Science 
meeting. February 27, 1963. 

2546 Effict of Drinking Water Temperature on Intra-Rumi
nal Temperature and Ruminant Digestion. M . D . 
Cunningham, F. A. Martz, C. P. Merilan, Depart
ment of Dairy Husbandry. Submitted for publica
tion in Journal of Dairy Science. February 27, 1963. 

2547 Use of Vitamin A and D for control of Ring wo mt 

( Trychophytom verrucosum) . J. R. Cam pbell , F. A. 
Martz , C. P . Merilan , Department of Dairy Hus
bandry. Submitted for publication in Journal of 
Dairy Science, February 27, 1963. 

2548 An Eyperimental Technique for Determining Individ
ual Milking Rates, J. D. Sikes, C. P. Merilan, De
partment of Dairy Husbandry. Submived for publi
cation in Journal of Dairy Science, February 27, 
1963. 

2549 The Effed of Storage Methods on the Bacterial Count 
of Swimming Pool Water, Charles J. Wells, Robert 
T. Marshall , Joseph E. Edmondson, Department of 
Dairy Husbandry. Submitted for publicatio n in 
Journal of the America Water Works Association, 
March 8, 1963. 

2550 Efficts of Parathyroid Hormone Alone and Combina
tion of Parathyroid Hormone, Lactogenic Hormone, 
Growth Hormone and Thyroxine on Lactation in Rat. 
S. Djojosoebagio, C. W. Turner, Department of 
Dairy Husbandry. Submitted for publication in 
Proceedings Society Exp. and Med. , March 8, 1963. 

2551 The Effects of Orally Administered Progesterone-Like 
Compounds on Mammary Gland Growth in Rats, 
David R. Griffith, Ralph Williams, C. W. Turner, 
Department of Dairy Husbandry. Submitted for 
publ ication in Proceedings of the Society of Experi
mental Biology and Medicine. March 8, 1963. 

2552 Synergistic Effect of Various Hormones on Experimental 
Mammary Gland Growth in Mice, R. R. Anderson, 
C. W. Turner, Department of Dairy Husbandry. 
Submitted for publication in Society of Exp. Bio. 
and Med. March 8, 1963. 

2553 Inactivation of Simazine and Atrazine in the Field, 
Ronald Talbert, O. Hale Fletchall, Department of 
Field Crops, Submitted for publication in Weeds, 
March 12, 1963. 

2554 An Investif[ation of Drain Tile Terrace Outlets, Byron 
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H. Nolte, Robert P. Beasley, Department of Agri
cultural Engineering. Submitted for publication in 
Agricultural Engineering Journal, March 14, 1963. 

2555 Effects of Temperature and Control Feeding on Thy
roxine ]I a 1 Disappearance Rates of Dairy Cattie, R. 
G . Lundgren , H. D . J ohnson, Department of Dairy 
Husbandry. Submitted for publication in Journal of 
Animal Science, March 14, 1963. 

2556 Life History Studies of the Grape Root Borer ( Lepidop
tera-Aegeriidae) in Missouri, G. N. Clark, W. R. 
Enns, Department of Entomol ogy. Submitted for 

publication in J ournal of the Kansas Entomology 
Society. March 15, 1963. 

2557 The Potassium Nutrition of Lambs with Special Refer
ence to Energy Utilization, W . H. Pfander, M. F. 
Bri nk, P. P . Telle, R . L. Preston , Department of 
Animal Husbandry. Submitted for publication in 
Proceedings of 6th International Congress in Nu
trition, March 18, 1963 . 

2'558 Thyroxine Secretion Rate of Pr'fgnant, Lactating or 
Dry Ewes and A Comparison With Lambs, J. R. 
Brooks, M. G. Moose, C. V. Ross, C. W . Turner, 
Department of Dairy Husbandry. Submitted for 
publication in J o urnal of Ani mal Science, March 
19, 1963. 

2559 The Removal of Sr-85 and 1-131 by Runoff Water as 
Influenced by the Soil's Cover Crop and the Amount of 
Rainfall, E. R . Graham, Department of Soils. Sub
mitted for publication .in Proceedings Air and Wa
ter Pollution Conference, March 19, 1963. 

2560 Genetit- Value of Estimation of Thyroxine Secretion 
Rate, Charles W . Turner, Deparment of Dairy 
Husbandry. Submitted for publication by Japan 
Atomic Industrial Forum, Inc. March 22, 1963. 

2561 Feed Consumption During Lactation and Involution 
in Sprague-Dawley-Roifsmeyer Rats, R. R. Anderson, 
C. W. Turner, Submitted for publication in Pro
ceedings of the Society of Experimental Biology 
and Medicine, March 27, 1963. Department of 
Dairy Husbandry. 

2562 Involution of the Mammary Gland Duct and Lobule
Alveolar Systems in the Mouse, R. R. Anderson, C. 
W. Turner, Department of Dairy Husbandry. Sub
mitted for publication in Proceedings of the Society 
of Experimental Biology and Medicine, March 27, 
1963. 

2563 Maintenance of Adrenalectomized Rats Through Con
ception, Pregnancy, and Lactation, R. R. Anderson, 
C. W . Turner, Department of Dairy Husbandry. 
Submitted for publication in American Journal of 
Physiology, March 27, 1963. 

2564 Thyroxine Body Pool in Cattle During Prolonged Thy
roxine Administration and After Partial and Com
plete Withdrawal, B. N . Premachandra and C. w. 



Turner, Department of Dairy Husbandry. Sub
mitted for publication in Journal of Dairy Science 
March 27, 1963. . ' 

2565 Agricultural Meteorology and Decision-Making, James 
D. McQuigg, Department of Soils. Submitted for 
publication in Agricultural Meteorology (as Chap
ter 15), March 27,1963. 

2566 Crop Drier for Experimental Plant Materials or Grain 
J. .M. Poehlman, Department of Field Crops. Sub
mItted for publication in Crop Science March 28 
1963. " 

2567 Time Relatiom in the Alteration of Thyroid Gland 
Function in Fowls, C. E. Hendrich, C. W . Turner, 
Department of Dairy Husbandry. Submitted for 
publication in Journal of Poultry Science March 
28. 1963. . ' 

2568 Thyroid-Stimulating Hormone (TS H) Secretion Rates 
of New Hampshire Fowls, C. E. Hendrich, C. W. 
Turner, Department of Dairy Husbandry. Submit
ted for publication in Journal of Poultry Science, 
March 28, 1963. 

2569 Factors Involved in Determining Nutrient Requirements 
of Beef Cattle and Sheep . W. H. Pfander, Depart
ment of Animal Husbandry. Submitted for publi

cation in Proceedings of Meeting of Midwest Feed 
Mfg. Assoc., March 28, 1963. 

2570 Social Adjustment of Elderly People in three Small 
Towns of Central Missouri, C. T. Pihlblad, R. L. Mc
Namara, Department of Rural Sociology. Submit
ted for publication in Journal of Gerontology, 
April 4, 1963. 

2571 Factors Affecting Acid Coagulation of Egg W?hite, F. 
E. Cunningham, O. J. Cotterill, Department of 
Poultry Husbandry. Submitted for publication in 
Poultry Science, April 8, 1963. 

2572 Marketing, What It Is, J. C. Grady, Department of 
~gricultural Economics. Submitted for publication 
10 Grade A Review, April 16, 1963. 

2573 A Method for Evaluating the Effect of Topography on 
the Water Balance. Andrew J. Nash, Department of 
Forestry. Submitted for publication in Forest Sci
ence, April 16, 1963. 

2574 Measurements of Absorbed Cations in Soils Employing 
Radioactive Isotope Equilibration Methods, Theodore 
R. Fisher, Ellis R. Graham, Department of Soils. 
Submitted for publication in Soil Science, April 19, 
1963. 

2575 Technique for Evaluating Protein Adequarcy in Lambs, 
R. 1. Preston, W. H. Pfander. Submitted for pub
lication in Journal of Animal Science, April 29, 
1963. Department of Animal Husbandry. 

2576 Location and Cleavage Stages of Swine Ova 25-108 
Hours After Onset of Estrus, S. 1. Oxenreider, B. N. 
Day, Department of Animal Husbandry. Submitted 
for publication in Journal of Animal Science, April 

29, 1963. 
2577 Relative Efficiency of Production by Sows and Gilts, L. 

F. Tribble, A. J. Monson, Department of Animal 
Husbandry. Submitted for publication in American 
Society of Animal Science, April 25, 1963. 

2578 Reproductive Performance in Swine Following Super
ovulation W . W. Gibson, S. C. Jaffee, J. F. Lasley, 
B. N. Day. Department of Animal Husbandry. Sub
mitted for publication in Journal of Animal Science, 
April 25, 1963. 

2579 Retail Yield Estimates of Market Steers and Carcasses, 
W. C. Stringer, C. L. Cramer, K. O. Zoellner, V. 
J. Rhodes, H. D. Naumann, Department of Ani
mal Husbandry. Submitted for publication in 
A~erican Society of Animal Science, May 1, 1963. 

2580 EJject of Adrenaline Stress on Pork Quality, H. B. 
Hendrick, M. E. Bailey, F. C. Parrish, H. D. Nau
mann. Department of Animal Husbandry. Sub
mitted for publication in American Society of Ani
mal Science, May 1, 1963. 

2581 Relationship of Excess calcium and Phosphorus to Mag
nesium Requirement and Toxicity in Guinea Pigs, E. 
R. Morris, B. L. O'Dell, Department of Agricul
tural Chemistry. Submitted for publication in J. 
Nutrition, May 2, 1963. 

2582 Effe~t of Centrif.uging Yolk-Contaminated Liquid Egg 
Whzte on Functzonal Performance, F. E. Cunningham, 
O. J. Cotterill, Department of Poultry Husbandry. 
Submitted for publication in Poultry Science, May 
2, 1963. 

2583 Role of Relaxin in Pregnancy Maintenance and Termi
nation in Mice, Hiroshi Wada, Charles W. Turner, 
Department of Dairy Husbandry. Submitted for 
publication in Proceedings Society for Experimental 
Biology and Medicine, May 3, 1964. 

2584 Injluem'e of Progesterone, Estradiol Benzoate, and Re
laxin upon Placentomata Fromation in Mice, Hiroshi 
Wada, Charles W. Turner, Department of Dairy 
Husbandry. Submitted for publication in Proceed
ings Society for Experimental Biology and Medi
cine, May 3, 1963. 

2585 Study of the Growth of the Udders of Dairy Heifers as 
Measured by Milk Yield and DNA, C. W. Turner, 
Ralph Williams, George Hindrey, Department of 
Dairy Husbandry. Submitted for publication in 
Journal of Dairy Science, May 3, 1963. 

2586 The Effect of Selected Carbohydrates and Plant Ex
tracts on the Heat Activation of Bacillus Stearother
mophilus Spores, M. 1. Fields, N. Finley, Department 
of Horticulture. Submitted for publication in Food 
Technology, May 3, 1963. 

2587 Effect of Thyroidectomy on Reproductive Performance of 
Ewes and Semen Quality of Rams, Jerry R. Brooks, 
C. V. Ross, C. W. Turner, Department of Animal 
Husbandry. Submitted for publication in American 
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Society of Animal Science, May 3, 1963. 
2588 Low Level Feeding of Aureomycin to Pregnant Ewes, 

C. V. Ross, J. G. Riley, Department of Animal 
Husbandry. Submitted for publication in American 
Society of Animal Science, May 3, 1963. 

2589 The Potential of Interpersonal Communicative Networks 
for Message Transfer from Information Sources to Per
sons in the Networks, H. F. Lionberger, R. R. Camp
bell, J. S. Holik, Department of Rural Sociology. 
Submitted for publication in 
May 3, 1963. 

2590 Further Comparisons of Dry-Heat Methods for Round 
Steak, Cleta Rodgers, Margaret Mangel, Ruth Bald
win, Department of Home Economics. Submitted 
for publicaion in Food Technology, May 7, 1963. 

2591 Relationship of Developmental Stage to Regression of 
the Corpus Luteum in Swine, J. D. Neill, B. N. Day, 
Department of Animal Husbandry. Submitted for 
publication in Endocrinology, May 7, 1963. 

2592 Meat. 1. Qualit. Study of Certain Amino Acids, Car
bohydrates, Non-Amino Acid Nitrogen Compounds and 
Phosphoric Acid Esters of Beef, Pork, and Lamb, De
partment of Animal Husbandry. Submitted for pub
lication in Journal of Food Science, May 9, 1963. 

2593 Thermal Insulation of Bovine Hair Coats as Related 
to Physical Hair Characteristics, I. 1. Berry, Milton 
D. Shanklin, H. D. Johnson, Department of Ag
ricultural Engineering. Submitted for publication 
in Agricultural Engineering Transactions, May 7, 
1963. 

2594 Estimates of Natural Crossing in Upland Cotton-South
east Missouri, W . P. Sappenfield, Department of 
Field Crops. Submitted for publication in Crop 
Science, May 9, 1963. 

2595 Responses of Lactating Cows to Inspired-Air Cooling in 
a Hot Environment, 1. Hahn, M. D . Shanklin, H. 
H . Kibler, Department of AERD, ARS, USDA, 
and Dairy Husbandry and Agricultural Engineering. 
Submitted for publication in Journal of Animal 
Science, May 9, 1963. 

2596 Development of Helmet for Indirect Calorimetery system 
Utilizing Gas Chromatography For Cattle, M. K. 
Yousef, H. D. Johnson, H. H . Kibler, Department 
of Dairy Husbandry. Submitted for publication in 
Journal of Animal Science, May 9, 1963. 

2597 Temperature Effects on Plasma Cortisol of Cattle, R. 
K. Bergamn, H. D. Johnson, Department of Dairy 
Husbandry. Submitted for publication in Journal 
of Animal Science, May 9, 1963. 

2598 Preemergence, Pre plant and Postemergence Herbicides 
for Alfalfa and Birdsfoot Trefoil, Elroy J. Peters, De
partment of Field Crops. Submitted for publication 
in Agronomy Journal, May 13, 1963. 

2599 Acetylmethylcarbionl and Diacetyl as Chemical Indexes 
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of Microbial Quality of Apple juice, M. 1. Fields, De
partment of Horticulture. Submitted for publication 
in Food Technology, May 13, 1963. 

2600 Change in Production and Consumption, J. C. Grady, 
Department of Agricultural Economics. Submitted 
for publication in Grade A Review, May 20, 1963. 

2601 The Effect of Carbohydrates in Phosphate Buffer on 
Spore Germination of Bacillus Stearothermophilus 
Spores, M. 1. Fields, N. Finley, Department of Hor
ticulture. Submitted for publication in Applied Mi
crobiology, May 21, 1963. 

2602 Atmospheric Humidity and the Energy Budget of Plant 
Canopies, Wayne 1. Decker, Department of Soils. 
Submitted for publication in Proc. of International 
Symposium on Atmospheric Moisture, May 30, 
1963. 

2603 Response of Poor Quality Cottonseed to Three Germina
tion Temperatures, Viola M. Stanway, Department 
of Field Crops. Submitted for publication in Pro
ceedings of National Seed Analysts Conference, 
June 10, 1963. 

2604 Effect of Thyroidectomy on Reproductive Performance of 
Ewes and Semen Quality of Rams .. Jerry R. Brooks, 
C. V. Ross, C. W. Turner, Department of Dairy 
Husbandry. Submitted for publication in Journal 
of Animal Science, June 13, 1963. 

2605 The Effects of Parathyroid Hormone, Dihydrotachyster
ol, and Calciferol on Milk Secretion in Rats, S. Djojo· 
soebagio, C. W. Turner, Department of Dairy Hus· 
bandry. Submitted for publication in Endocrinology, 
June 13, 1963. 

2606 The Impact of Technology and Changes in the Supply 
of Inputs on the Seasonal Egg Processing Industry, 
Leonard A. Voss, Department of Agricultural Eco
nomics. Submitted for publication in American 
Farm Economics Association Annual Meeting Pro
ceedings if accepted. June 13, 1963. 

2607 Social Participation of Professional People in Rural 
Areas, Clinton J. Jesser, Department of Rural So
ciology. Submitted for publication in Rural Soci
ology Journal, June 21, 1963. 

2608 Status of Methodology in Pork Carcass Evaluation, S. 
E. Zobrisky, Department of Animal Husbandry. 
Submitted for publication in Reciprocal Meat Con
ference Proceedings, June 21, 1963. 

2609 A Greenhouse Method for Screening Soybean Plants for 
Resistance to the Root Knot Nematode, Meloidogyne 
Incognita Acrita, Thomas D. Wyllie, Department 
of Field Crops. Submitted for publication in Plant 
Disease Reporter, June 21, 1963. 

2610 The Secretion of Nitrate by the Gastric Mucosa, R. A. 
Bloomfield, J. R. Hersey, M. E. Muhrer, Depart
ment of Agricultural Chemistry. Submitted for pub
lication in American Journal of Physiology, June 
21, 1963. 



2611 Effects of Hot Environmental Temperature on Growth 
and Related Functiom of Male Rats, Harold D. John
son, Hudson H. Kibler, Mike Ward, Department 
of Dairy Husbandry. Submitted for publication in 
Journal of Gerontology, June 21 , 1963. 

2612 Column Chromatography of Proteins, Lipo-proteim, and 
Lipids, M. E. Bailey, Department of Animal Hus
bandry. Submitted for publication in Proceedings 
of the Reciprocal Meats Conference, June 21 , 1963. 

2613 Definition of the Ovine Potassium Requirement, Paul 
P. Telle, Rodney L. Preston, Loren D. Kintner, 
William H. Pfander, Department of Animal Hus
bandry. Submitted for publication in Journal of 
Animal Science, June 21 , 1963. 

2614 Biochemical Patterns in Leaf Ti.rsue from Vi.rur-in
fected and Disease-Free Apple. I Nudeic Acid Con
stituents, D. F. Millikan, E. E. Pickett, Department 
of Horticulture. Submitted for publication in Phy
siologia Plantarum, June 25, 1963. 

2615 Hospital Progress, John M. Welch and Loren S. 
Wilson, Department of Agricultural Economics. 
Submitted for publication in Journal of the Catho
lic Hospital Association, June 25 , 1963. 

SPECIAL REPORTS 
July 1, 1962-June 30, 1963 

SP-18 The Land-grant Act Begins A Revolution In 

American Higher Education (8 pp.) 
Richard S. Kirkendall 

SR-19 Auburn M: A New Extra-Early Cotton Variety 
Resistant to the Fusarium Wilt-Root Knot Nema
tode Disease (16 pp.) 
W . P. Sappenfield 

SR-20 Store Cotton Before Ginning? (12 pp.) 
V. A. Metcalf 

SR-21 Comparative Physiology of Desert Mammals (31 
pp.) 
Knut Schmidt-Nielsen 

SR-22 Farm Sales & Class I Utilization of Grade A Milk 
(22 pp.) 
S. F. Whitted 

SR-23 1%2 Missouri Hybrid Corn Yield Trials (32 pp.) 
O. V. Singleton, M. S. Zuber 

SR-24 1962 Sorghum Performance Trials in Missouri 
(14 pp.) 
M. S. Zuber and o. V. Singleton 

SR-25 
SR-26 Soil Fertility and Plant Nutrition Research in 

Missouri (20 pp.) 
). A. Roth and E. M. Kroth 

SR-27 Response of Corn Yields to Nitrogen Fertiliza
tion and Plant Population in Missouri, 1962 (12 
pp. ) 
E. M. Kroth and). P. Doll 

SR-28 25th Annual Livestock Day (24 pp.) 
H. Sewell,). Comfort and J. Lasley 

SR-29 Development of the University of Missouri Ex
tensi on Division (28 pp.) 
R. R. Rogers 

EXTENSION CIRCULARS 
July 1, 1962-June 30, 1963 

C-773 Meals for One (12 pp.) 
F. Car. and J. Flory 

C-774 Economics Importance of Tourists to the Mis
souri Ozarks (12 pp.) 
R. Bird and C. G. McNabb 

C-775 Accelerated Adult Training Program for the 
Quantity Food Service Industries -Instructor's 
Guide (44 pp.) 
J. M. Welch 

C-776 Mastitis Control (12 pp.) 
C. Merilan, E. L. McCune, J. E. Edmondson, R. 
Marshall, F. Marez,). Campbell, F. Meinershagan, 
E. T. Itschner 

C-777 How to Make Your Can Milk Route More Profit
able (8 pp.) 
). F. Lasley 

C-778 The Extension Division of the University of Mis
souri 

C-779 The Motel Business in the Missouri Ozarks 
R. Bird and C. G. McNabb 

C-780 Buying Guide for Kitchen Cutlery (8 pp.) 
L. Woodruff 

C-781 Detecting Mastitis on the Farm (4 pp.) 
R. T. Marshall, F. G. Meinershagen and J. E. 
Edmondson 

C-782 Suggested Peach Spray Programs (8 pp.) 
H. G. Swartwout and W. R. Enns 

C-783 1963 -Suggestion for Spraying Grapes (4 pp.) 
H. G. Swartwout and W. R. Enns 

C-7B4 Apple Spray Program 
C-785 Can You Make a Profit .. . On Your Bulk Milk 

Route? (10 pp.) 
J. F. Lasley 

C-786 Suggestions for Spraying Commercial Apple 
Orchards 

C-787 Consumer Credit (8 pp.) 
A. Metcalf and L. Wilson 

C-788 A Primer on Costs (8 pp.) 
O. F. E. Justus, Jr. and C. L. Beer 

C-789 1963 Cotton Insect Control (8 pp.) 
G. Thomas, J. c. French, A. Keaster and K. Har
rendorf 

C-790 Your Food Dollar 
C-791 Missouri Poultry Record Keeping System 
C-792 Who Shares in the Tourist Trade (8 pp.) 

R. Bird and C. G. McNabb (8 pp.) 
C-793 Make Your Own Draperies (16 pp.) 

B. D. Sansom 
C-794 Certified Alfalfa Quality from Seed to Feed 
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RESEARCH GRANTS 
AGRICULTURAL CHEMISTRY 

56 35,861 

151 16,244 

152 9,979 

212 3,967 

247 5,592 

AGRICULTURAL ECONOMICS 

390 4,000 

496 2,000 

4 !:I 6 950 

497 4,600 

AGRICULTURAL ENGINEERING 

43 & 227 11,000 

136, 153, & 904 8,000 

ANIMAL HUSBANDRY 

3 5,500 

142 500 

142 1,500 

168 3,000 

168 9,000 

168 15,440 

198 10,020 
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Donor 

U. S. Public Health Service 
NIH HE-07181-01 

U. S. Public Health Service 
NIH AM-02355-05 

U. S. Public Health Service 
NIH AM-07303-01 

U. S. Public Health Service 
NIH AM-06759-02 

U. S. Public Health Service 
NIH NB-3993-02 

USDA-ERS 12-17-0017-91 

Chamber of Commerce of 
Metropolitan St. Louis 

First National Bank in St. 
Louis 

USDA-ERS 12-17-0017-134 

USDA-ARS 12-14-100-2444 (41) 

USDA-ARS 12-14-100-2459 (42) 

USDA-ARS 12-14-100-2062 (44) 

The Dow Chemical Company 

Merck Sharp & Dohme Research 
Laboratories 

American Dehydrators Assoc. 

Moorman Manufacturing Co. 

U. S. Public Health Service 
NIHAM-03292-04 

U. S. Public Health Service 
NIH GM-09715-02 

Purpose 

Therapeutic Factors in a Hemophilia
Like Disease 

Vitamin B12 in Embryonic Development 
and in Aging 

Nitrate Pollution on Endocrinology and 
Reproduction 

Folic Acid and Biotin, Extraction and 
Assay; Methodology 

Biochemical Lesions in Nutritional 
Muscular Dystrophy 

Study of Adjustment in Farm Business 
to Meet Changing Economic and Tech
nological Conditions 

Livestock Market Structure and Live
stock Market Organization 

Livestock Market Structure and Live
stock Market Organization 

Feed Grain Survey 

Collect and Analyze Runoff and Erosion 
Data as Affected by Watersheds Treat
ment 

Investigate Effect of Environment Upon 
Production of Dairy and Beef Animals; 
Develop Equipment and Techniques for 
more Effective Use of Chemicals & 
Cultural Practices in Weed Control 

Effects of Selection for Low Backfat 
Thickness on Various Performance 
Traits and Carcass Desirability in Swine 

Efficiency of Ruelene for Stomach Worms 
and Head Grubs of Sheep 

Efficiency of Thiabendazole for Stomach 
Worms for Sheep 

The Effect of Alfalfa on Energy Utili
zation by Ruminants 

Factors Affecting Ruminant Digestion 

Stilbenes in Growth and Nitrogen 
Storage of Lambs 

Physiology of Dwarfism in the Bovine 



ANIMAL HUSBANDRY CONTINUED Donor Purpose 

222 400 Jensen-Salsbery Laboratories Reproductive Performance in Swine 

222 450 U.S. Public Health Service Factors Mfecting the Maintenance of the 
Fellowship GPM- 15,788 Corpus Luteum 

222 6,864 U. S. Public Health Service Maintenance of Corpus Luteum 
NIH AM-04692-03 

222 17,185 U. S. Public Health Service Influence of Thalidomide on Swine 
NIH GM-11107-01 

237 3,000 Moorman Manufacturing Co. Rations for Fattening Cattle 

237 1,500 Oppenheimer Industries, Inc. Fattening Cattle 

237 1,500 Armour and Company Cattle Feeding 

248 3,000 National Feed Ingredients Studies on Mineral Interactions 
Assoc. 

355 3,600 Norwich Pharmacal Company Effect of Furazolidone on Swine Re-
production Performance 

397 250 Charles Pfizer & Co., Inc. To be used to purchase equipment for 
research. 

398 500 Kansas City Stockyards Co. Partial Payment for an Ultrasonic De-
vice for Measuring Meatiness in Live-
stock and to Train Personnel in Its 
Usage 

398 500 St. Louis National Stock- Partial Payment of an Ultrasonic De-
yards Company vice for Measuring Meatiness in Live-

stock and To Train Personnel in Its 
Usage 

493 3,000 National Feed Ingredients Biochemistry of Nitrogen Utilization 
Assoc. 

502 18,549 U. S. Public Health Service Metabolic Disorders Possibly Related 
NIHGM-08732-02 to Ration 

504 40,000 USDA-AMS 12-25-010-7581 Factors Mfecting Shelf Life of Pre-
packaged Fresh Meats 

DAIRY HUSBANDRY 

28 12,000 U. S. Public Health Service Estimation of Parathyroid Hormone 
NIH AM-04552-03 Secretion Rate 

28 10,925 U. S. Public Health Service Endocrinology of Mammary Gland 
NIHAM-00299-09 Growth and Lactation 

28 500 U. S. Public Health Service The Enterohepatic Metabolism of 
Fellowship APD-10, 963-C3 Steroid Hormones 

80 35,000 U. S. Atomic Energy Commis- Study of the Inheritance of Productive 
sion AT(11-1)-301 Processes in Domestic Animals by En-

docrine Methods Using Radioactive 
Isotopes as Tracers 

125 12,284 U. S. Public Health Service Effect of Ambient Temperature on Rate 
NIH EF-00226-05 of Aging in Rats 
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DAIRY HUSBANDRY CONTINUED 

200 12,000 

ENTOMOLOGY 

30 300 

31 1,000 

36 2,500 

269 500 

269 300 

269 500 

269 1,000 

FIELD CROPS 

48 64,700 

48 56,600 

48,49,85,90,156, 25,000 
213,221,261,910 

85 7,000 

90 5,000 

156 5,000 

156 6,000 

156 300 

156 500 

156 500 

156 6,000 

160 500 

202 1,000 

261 32,600 

92 

Donor 

J.C. Penney 

Missouri Pest Control Assoc. 

National Grape Coop. Assoc. 

USDA-ARS 12-14-100-5322 
(33) 

Shell Chemical Company 

Allied Chemical Corp. 

Velsicol Chemical Corp. 

Chemagro Corporation 

National Science Foundation 
G-24204 

National Science Foundation 
GB- 299 

USDA-ARS 12-14-100-2326 
(34) 

Corn Industries Research 
Found. 

Anheuser-Busch, Inc. 

The Dow Chemical Company 

Geigy Agricultural Chemicals 

Amchem Products, Inc. 

Hooker Chemical Corporation 

Diamond Alkali Company 

Purpose 

Foremost Guernsey research 

Defray Expenses on any research 
carried out in the Dept. of Entomology 

Control of Grapevine Root Borer 

Mounting and Labeling Insects 

Research in the use of Insecticidal 
Chemicals 

Insect Pests of Corn, Sorghum, and 
Stored Grain 

Evaluation of Insecticides 

Control of Insects on Field Corn, Sweet 
Corn, and Sorghum 

Mutational Behavior of Selected Loci in 
Maize 

Genetics of Maize 

Improvement of Crops and Pastures 

The Development of High Amylose Corn 

Breeding and Genetics of Winter Barley 

Chemical Methods of Johnsongrass Con
trol 

A Study of the Fate of Herbicides in the 
Soil 

Weed Control 

Control of Johnsongrass 

More Effective, More Efficient, and 
Safer Methods of Weed Control in Corn 
and Sorghum 

Missouri State Highway Commis- Control of Johnsongrass 
sion 

Bucoda Gin Company 

USDA-ARS North Central Re
gional Plant Introduction Station 

National Science Foundation 
GB-1185 

Cotton Research and Development Work 
in Southeast Missouri 

Evaluation of Promising Crops for In
dustrial Utilization 

Cytogenetic Studies with Polyploid 
Species of Wheat 



FIELD CROPS CONTINUED Donor Purpose 

322 500 Chemagro Corporation Emergence-Fungicide Data 

331 14,300 National Science Foundation Physiological Genetics of Mutation in 
GB-1174 Arabidopsis 

332 300 Ansul Chemical Company Discovering More Effective and More 
Efficient Methods of Defoliating Cotton 

332 1,500 Lilly Research Laboratories More Effective, More Efficient, and 
Safer Methods of Controlling Weeds in 
Cotton 

376 500 National Soybean Crop Improve- Soybean Seed Q,tality 
ment Council 

I: 376 200 American Seed Research Found. Soybean Seed Q,tality 

376 1,000 MFA Seed Improvement of Germination and Other 
Factors Affecting Soybean Seed Q,tality 

469 8,459 U. S. Public Health Service Host-Parasite Relations in Papilionoideae 
NIH GM-07572-03 Leguminosae 

518 19,800 National Science Foundation Centromere Structure and Behavior 
GB-1186 

FORESTRY 

General OMC Engines and Equipment Div. Gift of a Pioneer Chain Saw to be used 
Outboard Marine Corp. for instructional purposes 

General 2,500 Missouri Conservation Commis- Forestry Research 
sion 

443 10,500 National Science Foundation Factors Influencing Basal Sprouting in 
G-23865 Oaks 

443 1,500 USDA, Central States Forest Wood Techn~logy 
Experiment Station - Supple-
ment # 18 

478 2,500 Missouri State Park Board Forest Recreation Research 

GENERAL STATION 

132 11,623 U. S. Public Health Service Size, Shape, & Structure of Some 
NIH RG-8525 Globular Proteins 

465 40,000 U. S. Public Health Service Whole Body-Low Level Counting Re-
NIH RC-962 search Facility 

465 25,000 Atomic Energy Commission Radioactive Studies of Body Composi-
AT(11-1)-1064 Supplement h tion, Body Functions, Soils & Food 

Supply 

HORTICULTURE 

27 14,152 U.S. Public Health Service Twig Infection of Apple and Pear 
NIH AI-04143-02 

68 3,000 State Dept. of Agriculture Indexing of Fruit Trees for Virus 
Diseases 

146 500 Velsicol Chemical Corporation Evaluation of Certain Chemicals for 
Use in Controlling Lawn and Turf Weeds 

146 200 Ansul Chemical Company Evaluation of Chemicals for Control of 
Crabgrass in Turf 
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HORTICULTURE CONTINUED Donor Purpose 

194 1,000 National Grape Coop. Assoc. Concord Grape Nutrition and Disease 
Control 

194 500 California Chemical Company Chemical Fruit Disease Control 

194 800 Rohm & Haas Company Fruit Fungicides 

194 500 Upjohn Company Disease Control of Horticultural Plants 

466 500 Missouri State Florists' Assoc . Floricultural Research 

POULTRY HUSBANDRY 

General The Dow Chemical Company Gift of building insulation material to be 
used in the construction of a Poultry 
Physiology Building 

164 3, 000 USDA-ARS 12-14-100-2010 Testing Breeding Methods for Improve~ 
(44) ment of Egg Production 

RURAL SOCIOLOGY 

29 28,500 American Dairy Association Communication in a Voluntary Promo-
tional Organization 

201 10,000 Missouri Division of Health Information and Meaning of Heart 
Disease Held by the Public 

201 1,700 U. S. Public Health Service Provide Statistical Analysis of Data and 
Purchase Order if R6-712-63 Furnishing a Report to the Ecology Field 

Station 

306 3,000 Union. Electric Company Small Community Development 

456 6,260 U. S. Public Health Service The Role of the Local Public Health 
NIH GM-07979-03 Nurse 

SOILS 

General 7,000 National Science Foundation Undergraduate SCience Education 
GE-1201 Program 

210 3,000 U. S. Department of Commerce, Effects of Environment on the Radiation 
Weather Bureau CWB-10256 Balance Between the Atmosphere and 

a Cropped Surface 

263 3,000 American Potash Institute, Inc. Chemical Characteristics of Potassium 
in Soils that Reflect the Composition of 
Plants with Respect to Potassium 

267 2,000 Spencer Chemical Company Soil Treatments for Cotton and Soybeans 
in Southeast Missouri 

324 39,500 National Science Foundation Analysis of Records from Rain Gages 
GP-762 Obtained During 1961 by the Univ. of 

Chicago Cumulus Cloud Research Pro-
ject 

418 12,850 U.S. Atomic Energy Commis- Effects of Soil Colloid Type and Growth 
sion AEC-AT(11-1)-1014 Rate on the Uptake of Radio Nuclides by 

Plants 

485 16,837 U. S. Public Health Service Nitrate Accumulation in Vegetable and 
NIH EF-00467-01 Forage Plants 
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VETERINARY MEDICINE 

375 17,250 

520 80,000 

Donor 

U. S. Public Health Service 
NIH AI-02845-04 

Air Force Missile Development 
Center AF29(600)-4126 

Purpose 

Epidemiologic Studies on Leptospirosis 

Basal Metabolic Rate Studies of the 
Chimpanzee (Also coop. depts. of 
Agr. Engr. and Dairy Husb.) 

PERSONNEL CHANGES 

Department 

Agricultural Chemistry 
Freeark, Wayne 
Hersey, Jerry R. 
Oh, Yang H. 
Price, Byron F. 
Stalling, David L. 
Yadav, K. P. 

Agricultural Economics 
Boesch, Alan J. 
Crowley, Virgil 
Harrington, Harvey P. 
Kullman, Donald 
Langemeier, Larry N.. 
Lessley, Billy 
Morris, Owen R. 
Thompson, Russell G. 

Agricultural Engineering 
Pochop, Larry O. 

Animal Husbandry 
Holck, Gary Leroy 
Jaffe, stephen C. 
Ringkob, Thomas P. 
Schnakenberg, David D. 
Sidhu, K.S. 
Srivastane, Laxmi S. 
Stern, Bennett 
Tyree, Windell L. 
'waite, Albert B. 
Wilson, Larry L. 

Director's Office Services 
Lucietta, Jerry R. 

Dairy Husbandry 
Rao, Papineni S. 

Dean's & Director's Office 
Carpenter, Earl T. 

BEGAN WORKING - July 1, 1962 to June 30, 1963 

Title 

Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant 

Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Associate Professor 

Assistant 

Assistant 
Assistant 
Assistant 
Research Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant 

Assistant 

Assistant 

Assistant Professor 

7-1-62 
1-1-63 
7-1-62 
7-1-62 
9-1-62 
7-1-62 

2-1-63 
7-1-62 
2-1-63 
9-1-62 

6-11-63 
9-1-62 

1-15-63 
8-15-62 

9-1-62 

7-1-62 
9-1-62 
9-1-62 
6-1-63 
2-1-63 
7-1-62 
3-1-63 
2-1-63 
9-1-62 
4-1-63 

7-1-62 

7-1-62 

7-1-62 
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DeEartment 

Entomology 
Plurad, Santiago B. 
Wingo, Curtis W. 

Field CroEs 
Anderson, E.G. 
Beckett, Jack B. 
Lumsden, Donald 
Sarkar, Kumud R. 
Singh, Tribhuwan P. 
Swader, Jeff A. 

Home Economics 
Falsetti, Joseph 
Kaufmann, Clinton M. 
Ray, Edythe K. 

Horticulture 
Carpenter, Philip L. 

Poultr;y Husbandr;y 
Hill , Warner M. 
Radmall, George D. , Jr. 
Schulze, James H. 

Rural Sociology 
Gregory, Cecil L. 
McTIwrath, James J. 
Ramos-Perea, Israel 
Walker, Marcial 

Soils 
Brown, James R. 
Hand, Leonard 
Kampbell, Don 
Schickedanz, Paul T. 
Upchurch, William J. q 

India Contract 
Meeker, Clifford R. 

Extension Education 
Kyd, Stirling 
Price, Randel K. 

Vet. Med. 
Goldberg, Herbert S. 

Department 

Agricultural Chemistry 
Roa, Palamand S. 

Agricultural Economics 
Acosta, Aristeo 
Alexander, Warren D. 
Byrd, William S. 
Chatterton, Robert E. 
Heseman, Nolan D. 
Hutcherson, William H. 
Leonard, Eugene A. 
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Title 

Assistant 
Professor 

Visiting Professor 
Research Associate 
Research Associate 
Assistant 
Assistant 
Assistant 

Instructor 
Instructor 
Instructor 

Assistant 

Assistant 
Assistant 
Assistant 

Associate Professor 
Assistant 
Assistant 
Assistant 

Assistant Professor 
Research Associate 
Assistant 
Assistant 
Associate Professor 

Ext. Professor 

Ext. Professor 
Associate Professor 

Professor 

RESIGNED - Jul;y 1 , 1962 to June 30, 1963 

Title 

Instructor 

Instructor 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Instructor 

Date 

9-16-62 
7-1-62 

10-1-62 
3-18-63 

7-1-62 
7-1-62 

11-1-62 
11-1-62 

9-1-62 
9-1-62 
9-1-62 

9-1-62 

9-1-62 
9-1-62 
7-1-62 

7-1-62 
9-1-62 
9-1-62 
9-1-62 

1-1-63 
2-1-63 
9-1-62 
9-1-62 
9-1-62 

9-15-62 

7-1-62 
3-1-63 

1-1-63 

Date 

7-24-62 

7-24-62 
7-24-62 
7- 24-62 
6-30-63 
6-30-63 
7- 24-62 
7-24-62 



Department Title Date 

Little, Henry C. Ext. Assistant 7-24-62 
Ross, William N. Assistant 7-24-62 
Van Winkle, Gary Assistant 2-10-63 

Agricultural Eggineering 
Bedwell, Robert L. Instructor 7-24-62 
Shute, Milton Instructor 7-24-62 

Animal Husbandry 
Bradley, Clarence M. Assistant 7-24-62 
Brink, Marion F. Assistant 7-24-62 
Gibson, Earl W. Assistant 7-24-62 
Hargus, William A. Instructor 7-24-62 
Monson, Andrew J. Assistant 7-24-62 
Rea, John C. Assistant 7-24-62 
Schnarre, Neal H.A. Assistant 7-24-62 
Zoellner, Keith O. Assistant 7-24-62 

Director's Office Services 
MacMillan, John M. Assistant 7-24-62 
Nandi, Rahul K. Assistant 7-24-62 
Williams, Melvin Assistant 7-24-62 

Dairy Husbandry 
Al-Shaikli, Jawdat Research Associate 7-24-62 
Anderson, Ralph R. Instructor 7-24-62 
Bergman, Robert K. Research Assistant 5-14-63 
Griffith, David R. Research Associate 7-24-62 
Ragsdale, A. C. Professor 7-24-62 

Entomology 
Barry, Dean Assistant 7-24-62 

Field Crops 
Hooks, James A. Assistant 7-24-62 
McBride, Alexander C. Instructor 7-24-62 
Reddy, Gurgal M. Assistant 7-24-62 
Talbert, Ronald E. Instructor 3-1-63 
Thomas, John P. Instructor 7-24-62 

Forestry 
Dooling, Oscar J. Instructor 7-24-62 
Meredith, Theodore Instructor 7-24-62 

Home Economics 
Teetsel, Maxine Assistant Professor 7-24-62 

Horticulture 
Finley, Neil Assistant 7-24-62 
Jeene, Robert C. Assistant 7-24-62 

Poultry Husbandry 
Hummel, Jenne J. Assistant 7-24-62 
Yohe, John M. Assistant 7-24-62 

Rural Sociology 
Bennett, John L. Assistant 7-24-62 
Chaudhari, Haider A. Assistant 7-24-62 
Gadalla, M.S.S. Assistant Professor 7-24-62 
Montaba, Robert P. Assistant 7-24-62 

Soils 
Ingham, Robert F., Jr. Assistant 6-1-63 
Kratzer, Lynne C. Assistant 7-24-62 
Sanders, Sherrell A. Assistant 7-24-62 
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~ 

INCOME 

EXPENDITURES 

Salaries and Wages 
Traveling Expense 
Repairs and Replacements 
Land, Buildings and Equipment 
other 

Excess of Income over Expenditures 

Balance, July 1, 1962 

, Transfer between funds 

Balance, June 30, 1963 

UNIVERSITY OF MISSOURI 

COLUMBIA 

Divisions Exclusive of Medical Center and State Crippled Children Service 

STATEMENT OF AGRICULTURAL EXPERIMENT STATION FOR THE YEAR ENDED JUNE 30, 1963 

Federal Appropriations 

Regional Agricultural 
Hatch Act Research Marketing State Fertilizer Station Station 

as Amended Fund Act AEEroEriations Fees Sales Grants 

~768,743 . 00 ~152,980 . 00 ~50 , OOO.00 ~1,363,493.00 ~293,307.00 ~689,440.85 ~548, 941. 97 

$654,765.00 $107,352.46 $44,813 . 48 $ 955,343.00 $ 76,471. 34 $199,213.94 $331, 501. 00 
17,887.19 9,012,06 382.01 34,280.90 20,135 . 75 14, 584 . 73 24,452.62 

8,277.04 1,281.46 306.29- 64,147.86 5,359. 57 25,5~0.05 10, 549.83 
13,902. 12 17, 275.74 584.33 49,332.86 10,441. 53 26,639.72 46 , 857.56 
73,911.65 18,058.28 3,913.89 260,388. 38 89,556.51 386,636. 33 75,983 . 74 

$768,743.00 $152,980.00 $50,000.00 $1,363,493.00 $201,964.70 $652,614.77 $489,344.75 

$ $ $ $ $ 91,342.30 $ 36,826.08 $ 59,597.22 

30,727.14 52,510.47 187,172.89 

26,200. 00-

$ $ $ $ $122,069.44 $ 63,136.55 $246,770.11 

********************************************************** 

Working 
Capital Total 

~3!866,905.82 

$2,369,460.22 
120,735.26 
115,462.10 
165, 033 .86 
908,448.78 

$3,679,140.22 

$ $ 187,765.60 

150,000.00 420,410. 50 

~200.00-

$150,000.00 $ 581,976.10 
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