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LETTER OF TRANSMITTAL 1
Knoxville, Tennessee
January 1, 1959

To His Excellency, Frank G. Clement,
Governor of Tennessee

SIR: I have the honor of transmitting herewith, on behalf
of the Board of Trustees of the University of Tennessee, a report
of the work and expenditures of the Agricultural Experiment
Station for the year 1958.

This report is submitted in accordance with the law requiring
that such a report be submitted annually by the administrators
of the Experiment Station to the Governor of the State.

Respectfully submitted,
C. E. Brehm, President
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FOREWORD

Tennessee agriculture has developed and advanced mostly
through the application of research findings. For example, the
higher crop yields and improved crop quality of today were made
possible by past research on crop breeding, fertilization, and pest
control. Increased livestock production has come about partly be-
cause of better quality and larger quantity of feeds produced; in
addition, past research has made possible improved livestock man-
agement practices.

Research now underway and planned should help Tennessee
to advance stilI further agriculturally. Here are three important
examples where expanded research activities are needed badly:

a) Cotton. This is Tennessee's Number 1 cash crop. More

COTTON RESEARCH
- The operator stands
before the miniature
slasher, which is used
to prepare warp beams
for the loom-shown
in the background-
from very small sam-
ples of cotton. These
cotton samples weigh
about 5 pounds each.

The yarns are pulled
from the creel, fore-
ground, and pas s
through a sizing solu-
t:on that con t a ins
starch, gums, and
lubricants. The yarn
sheet is then squeezed,
dried, and wound on
a section beam in lay-
e,'s 1 inch wid e.
Twenty of these beams
are combined on the
loom to form the
warp of the woven
material. The woven
cotton cloth is sub-
jected to further test·
ing in the Home Eco
nomics cloth testing
laboratory. The small
slasher was built in
the Physics shop at
the University of Ten·
nessee.
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research work is needed on cultural practices, including mechaniza-
tion and fertilization. Improved varieties also need to be developed.

b) Soybeans. This relatively new cash crop already accounts
for $10 million annual income to Tennessee farmers. More infor-
mation is needed on cultural practices-especially proper fertiliza-
tion. Breeders should develop better-adapted varieties.

c) Forestry. About half of Tennessee's land area is in forest.
Improved hybrid varieties of forest trees should be possible through
a tree-breeding program. Nearly 9,000 acres of forest land in
Morgan and Scott counties is owned by the Experiment Station,
but more facilities are needed. Tennessee's $100 million annual
return from forestry could be doubled.

'1
illustr2
repreSE

Resear

c
cause]
more ri
to test
Work l

will Sil
further
crop.

Scope of the Research Program T

Applied Research. Much project work can be classed as
"applied research." In the past, applied research has been related
largely to production techniques, and this continues to be a very
important field of work. However, marketing research has been
expanded in the past few years and more processing and utilization
of applied research studies probably will be conducted in the future.

Solves Problems. Research at the Tennessee Agricultural Ex-
periment Station is geared to solve problems that confront owners
and operators of farms, rural homemakers, rural organizations, in-
dustry serving agriculture, extension workers, vocational agri-
culture teachers, Soil Conservation Service workers, and farm
leaders who are concerned with future developments. The workers
of the Agricultural Experiment Station carryon studies to dis-
cover new facts, and to develop new principles, new methods, new
materials, new procedures, better plant varieties, and better breeds
of animals. The results of these studies have repaid agriculture
many times the funds provided from both public and private
sources.

Basic Research. The research of the Experiment Station is
carried out under more than 150 formal research projects. Some
projects involve work that is "basic" or "fundamental" in character.
"Basic research" is the search' for new knowledge and understand-
ing of why and how things occur and behave as they do. Basic
knowledge provides ideas and guidance for "applied research."
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Research Project Results

The scope of the research program can probably be best
illustrated by the following brief summaries of results from a few
representative projects:

Research With Farm Crops

Cotton quality measurement is becoming more important be-
cause manufacture of many new and improved fabrics demands
more rigid fiber requirements. Instruments developed at Tennessee
to test length, strength, and fineness are being more widely used.
Work underway on these instruments promises modifications that
will simplify their operation and increase their accuracy, and
further improve marketing operations for Tennessee's Number 1
crop.

Two burley tobacco varieties resistant to Black Shank-

SOYBEANRESEARCH
-For every new and
improved variety of
soybeans that is re-
leased, hundreds of
experimental varieties
must be bred indi-
vidually, tested, and
kept pure for 8 to 12
years, or until the soy-
bean breeder is satis-
fied that the new
variety is worthy of
release.

T. S. Osborne, plant
breeder on the Uni-
versity of Tennessee
Agricultural Ex per j.
ment Station staff, is
shown e x ami n i n 9
seeds of several thou-
sand strains of experi-
mental, irradiated soy-
beans-ali coded as
to performance ability.
Many of these strains
w i I I be discarded
within a year or two
because the soybean
plants lack in yield or
standing ability, or be-
cause the beans are
low in protein or oil
content.
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Burley llA and Burley llB-were released in 1954. Burley 21,
resistant to wildfire as well as to mosaic and black root rot, was
released in 1955. Burley 21 is now widely grown in all burley
areas. These varieties were developed at Tennessee in cooperation
with the U.S.D.A., and are continuing to bring increased wealth
to the state.

Dixie 29, developed in cooperation with U.S.D.A., was released
in 1954. It has had the highest average yield of commercially
available hybrids entered in the state variety tests. Naturally
high-yielding crops go hand-in-hand with today's accent on im-
proved cultural practices and the resulting increased efficiency of
production and low cost foods at the food stores.

Holston Barley was released in 1958. It has good yield and
is superior to other barleys adapted to Tennessee in disease and
lodging resistance. Development of this feed grain for Tennessee
broadens the number of such grains farmers in the state can grow.

Alfalfa yields have been larger, and the stand has persisted
longer where liberal amounts of lime and potash have been used
in addition to phosphate and borax. In one experiment there is
still an excellent stand on the treatment which received enough
lime to make the soil neutral. However, on the treatment where
the soil is slightly acid, the stand is getting thin and yields are
lower. Both treatments included the same high rate of potash.
Cultural practices that result in higher production of alfalfa in
Tennessee will add to the State's livestock income.

Standard pear varieties are seriously inj ured by fireblight
disease in Tennessee. Pears resistant to this disease have been de-
veloped at Tennessee over a period of years. Four resistant va-
rieties have now been made available to growers, who in turn can
now begin to recapture part of the local pear market.

Marketing and Management Research

What total farm investment is needed to produce a labor
income of $3,500? An answer to this question for West Tennessee
has been made possible by a study of costs and returns on repre-
sentative farms in the cotton-producing area. For a livestock-cotton
farming system, $30,000 would be required, whereas for a grade
A dairy system $25,000 is the sum needed. Such data are valuable
to banks and to land owners who wish to convert former cotton
acreage to other productive farm enterprises.
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Many owners of forest-lands in Tennessee could increase their
income by changing their timber marketing practices. A study in
three representative counties indicated, for example, that owners
who obtained three or more bids on salable timber sold as stumpage
received prices that were 33 percent higher than producers who
obtained only one bid. Knowledge of this by farmers can increase
their woodland incomes by a third and perhaps encourage them
to give their forested areas better care-resulting in some increase
in Tennessee's total income from agriculture.

FORESTRY RE·
SEA R C H-A Forestry
Field Day was held at
the University of Ten-
nessee's Bryn Mawr
Forest near Wartburg
in 1958. Here two
touring groupS ex"
amine some of the ex-
perimental work that
is being carried on.

The farm forests of
Tennessee could great-
ly increase agricultural
income if they were
properly man age d.
Total return fro m
forestry in the state is
already $100 million,
and new forest indus-
tries c a u I d help
double that figure in
the future.

Better quality frozen strawberries at lower cost are possible
with the strawberry capper which was developed at Tennessee and
which is now in commercial production. Tests show the machine
can handle 1,500-2,000 pounds of berries per hour and remove over
~)O percent of the caps, or the green calyx at the base of the berry.
Ordinarily the caps are removed in the field by the picker. Many
berries are injured, and the rate of picking is 30 percent slower
than when berries are picked with caps. Injured berries deteriorate
considerably in transit, lowering over-all product quality. The lower

7
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have averaged a net advantage of 47 cents per case of evaporated
milk over plants located in the East North Central Region as far
as these two factors are concerned. This finding could result in
milk marketing imbalances being corrected.

The army worm over-winters in Tennessee, it has been found.
The origin of serious army worm attacks is therefore local, rather
than from moths which fly or are carried in by wind from the
South. This information will be helpful in effectively controlling
army worm attacks in the state.

cost of picking berries with caps more than compensates for the
cost of machine capping, and at the same time results in a more
attractive, more salable product.

Tennessee offers significant cost advantages to evaporated
milk producers. It was found that during 1948-56, the price per
pound of butterfat averaged 82 cents at evaporated milk plants in
Tennessee, 95 cents in Wisconsin, and 96 cents in California. At
the same time wholesale prices for evaporated milk averaged 13
cents per case higher in the South Central Region than in the East
North Central Region. Thus, plants located in Tennessee would

FIELD DAY EVENTS-Most brands of hay and silage harvesting machines were repre-
sented in a forage harvesting demonstration at the East Tennessee Farmers Convention.
These demonstrations were in addition to the tours of livestock, poultry, and crop experi·
ments.

- - -- ---------- --- -._-----_ ..--_.
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Research With Livestock and Poultry

Identical twin heifers are being used to increase accuracy and
efficiency of dairy nutrition research. It has been found at Ten-
nessee that over-liberal feeding of young heifers results in sig-
nificantly lower-rather than higher-milk production during both
the first and second lactation periods. Had the study been made
with heifers from single births, many more animals would have
been required to make sure that the results were due to level of
feeding rather than to differences in the heredity of the animals.
Thus an important research finding was obtained at low invest-
ment in animals.

How are reproductive activities of large animals affected by
radiation'! This is a question of great interest in the atomic age,
Studies with beef cattle indicate that bulls did not become sterile
until 6 weeks after irradiation (with 200 r from CoGO). Sperm
number and quality gradually increased after the 16th week, and
gross recovery occurred at 6 months.

Calves from cows irradiated during the last third of preg-
nancy were about as large at weaning as were calves from non-
irradiated cows. However, the testes of the male calves from irradi-
ated cows wen~ only half as large as those from the control group.

Salmonella organisms-the paratyphoid group-infect nearly
all animals, including poultry and man. University of Tennessee
poultry scientists found that hens infected with paratyphoid organ-
isms did not produce contaminated eggs. Contamination of the egg
shell was found, however, which probably occurred during or after
the egg was laid. This link of knowledge should help science im-
prove control of this troublesome and costly disease.

Planning and Operating
A Pilot Farm on the Ames Plantation

In late 1954 it was decided to develop a Pilot Farm on the
Ames Plantation. This is in the Brown Loam area, a major cotton-
producing area of Tennessee. The Pilot Farm was set up to demon-
strate capital needs for converting a low income cotton farm into
a well-balanced farming system over about a 3-year period.

A 310-acre tract of land was selected for this farm. During
1953, this two-man operation grossed $4,440-90 percent of which
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was from cotton. Net cash income averaged $498 per man. In-
vestment totaled $15,500.

Between January 1955 and December 1957, about $63,000 was
invested in this farm, including the value of the land. This in-
cluded about $12,000 in operating funds to provide lime, fertilizer,
wages of two men, and other similar items needed to convert this
farm to a cotton-hog-beef-forestry system of farming.

The additional investment of $63,000 and improved manage~
ment resulted in increasing net income per man from $498 to $3,500
within a 4-year period. A comparison of estimated and actual
income and expenses on this farm for the period 1955-57 is shown
in the chart.

THOUS. $ ------------- ---,

18
Non-Cosh

12

6

······· ···· ······· ·· ···· ·· ······ ···· ······ ·· ······ ···· ···· ···· ······ ···· ···· ···· ······ ·· ·· ·· ······ ···· ···· ···· ········ ·.'· ···· ·.'· ·.'····· ···· ···· ···· ······ ·· ·· ·· ······ ···· ···· ···· ········ ···· ···· ···· ········ ···· ···· ···· ········ ···· ···· ···· ········ ···· ···· ···· ····
1955-56-57 1955-56-57
ESTIMATED ACTUAL

INCOME

1955-56 -57 1955 -56-57
ESTIMATED ACTUAL

EXPENSES

•
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Financial Statement
THE UNIVERSITY OF TENNESSEE

AGRICULTURAL EXPERIMENT STATION

In Account With

The United States Appropriation under the Hatch Act Amended
and Non-Federal Funds, 1957-58.

Receipts
From United States Treasurer
From Other Sources

Expenditures
Personal Service 680,326.57 319.20 549,758.18
Travel 26,573.04 25.00 22,379.87
Transportation of Things 612.00 26.22 3,489.65
Communication Service 468.59 7.28 14,744.75
Rents and Utility Services 3,506.57 20,431.96
Printing and Binding 2,598.77 16,639.03
Other Contractual Services 14,390.12 75,874.:34
Supplies and Materials 67,710.45 2,122.30 189,407.87
Equipment 16,287.6] 56,291.30
Land and Structures ]4,141.28 93,489.44

(Contractual)

Total Expenditures __ . ~~~.'61_5~~(), $_2,_5~~00 1$1,042,506.39
I
1

$1,042,506.39
$826,615.00 $ 2,500.00

HATCH TITLE II
Non-

Federal
Funds

Agricultural Economics and Rural Sociology

Proj. No.

Hatch

Hatch

Hatch

Hatch

Hatch

1

Research Project Titles

Farm Organization in Particular Type of Farming
Areas.

2

4

Farmers' Financial Problems in Tennessee.

5

Farmers' Capital Needs and Problems of Capital Ac-
quisition.

Farming Adjustments in Tennessee with Emphasis
on Economics of Conservation Farming; cooperative
with the U. S. Department of Agriculture and TVA.

Impact of Industrial Development upon Tennessee's
Agriculture.

6
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Hatch

Hatch 10

Hatch 11

Hatch 12

Hatch 13

Hatch 16

Hatch 17

Hatch 18

Hatch 19

Hatch 20

Hatch 21

Hatch 22

SEVENTY-FIRST ANNUAL REPORT
-- - ------------_._-~--~

7 Labor Requirements and Supply on Tennessee
Farms.

Marketing Livestock in Tennessee; cooperative with
the U. S. Department of Agriculture (contributing
to Regional Project SM-7).

Economics of Marketing Milk In Tennessee; co-
operative with the U. S. Department of Agriculture.

Type and Breed as Factors Influencing Beef Carcass
Characteristics and Consumer Acceptance; coopera-
tive with the Department of Animal Husbandry-
Veterinary Science.

••

A Study of the Marketing Methods of the Horti-
cultural Specialty Industry in Tennessee; coopera-
tive with the Department of Horticulture and U. S.
Department of Agriculture (contributing to Reg-
ional Project SM-12).

Marketing Forest Products-Practices of First
Buyers and Producers of Forest Products in Ten-
nessee.

A study of Comparative Prices Paid Producers for
Milk of Manufacturing Grade in Tennessee and the
Midwest.

An Economic Analysis of the Effects of Fires on
Insurance and Other Costs at Gins In Tennessee
(contributing to Regional Project SM-17).

Financial Management and Related Problems Af-
fecting the Success of Tennessee Cooperatives.

Improving the Usefulness of Livestock Marketing
Information (contributing to Regional Project SM-
20) .

Economic Analysis and Evaluation of the Use of
Fiber Tests in the Marketing of Cotton; coopera-
tive with the U. S. Department of Agriculture (con-
tributing to Regional Project SM-18).

An Economic Study of Feed and Forage Produc-
tion and Use on Beef and Dairy Farms in Specified
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Hatch 23

Hatch 24

Hatch 25

Hatch 156

Hatch 166

Hatch 171

Hatch 179

Hatch 3

Hatch 9

Hatch 14

Areas of Tennessee (contributing to Regional Pro-
ject S-27).

Buying Policies and Other Practices in the Tennes-
see Vegetable Industry; cooperative with the De-
partment of Horticulture (contributing to Regional
Project SM-8).

Expansion of Demand for Horticultural Specialties;
cooperative with the Department of Horticulture.

Analysis of Tennessee Watershed Projects Estab-
lished Under U. S. Public Law 566 and Tennessee
Public Chapter No. 112; cooperative with the U. S.
Department of Agriculture.

Fluid Milk Supplies, Prices and Movement in the
Lower Mississippi River Valley Marketing Area
(contributing to Regional Project SM-IO).

Evaluation of Consumer Acceptance of Broilers of
Various Degree of Skin Pigmentation (contributing
to Regional Project SM-I5).

A Survey of Professional Attitudes Toward, Defi-
nition of, and Methods Used in Farm and Home
Development in Tennessee.

An Economic Appraisal of Farming Adjustment
Opportunities in Selected Areas of Tennessee to
meet Changing Conditions; cooperative with the
U. S. Department of Agriculture and TVA (con-
tributing to Regional Project S-42).

Projects Concluded in 1958

A Study of Rural Community Organizations as They
Affect the Diffusion of Information on, and the
Adoption of, New Farming and Homemaking Tech-
niques.

Buying Policies and Other Practices of Vegetable
Marketing Organizations in Tennessee (contributing
to Regional Project SM-8).
To Appraise the Effects of Various Factors on the
Demand for Poultry and Poultry Products (con-
tributing to Regional Project SM-I5).
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Hatch 15 The Effect of Price, Price Relationships, Selected
Population Characteristics and Incomes, on Fluid
Milk Utilization (contributing to Regional Project
SM-I0) .

State A Study of the Costs and Margins Involved in the
Manufacture and Marketing of Cheddar Cheese.

•

Bulletins, Articles and Reports

Atkins, S. W. and Henderson, H.A.
Situation and Outlook on Small Scale Farms as Indicated by
the Agricultural Situation in Grainger County, Tennessee,
Fall of 1958. Tenn. Farm & Home Sci., Progress Report No.
28, Dec., 1958.

Badenhop, M. B.
Tobacco Smoking in Italy. Tenn. Farm & Home Sci., Progress
Report No. 26. June, 1958.

Badenhop, M. B.
Livestock Market News Service in Tennessee. Tenn. Agric.
Expt. Sta. Bul. 284, March, 1958.

Badenhop, M. B.
Livestock Marketing Information in Tennessee-Sources and
Use. Tenn. Farm & Home Sci., Progress Report No. 27, Sept.,
1958.

Bonser, H.. J.
Better Farming Practices Through Rural Community Organi-
zations. Tenn. Agric.Expt. Sta. Bul. 286, June, 1958.

Bonser, H.. J.
Better Homemaking Practices Through Rural Community
Organizations, Tenn. Agric. Expt. Sta. Bul. 287, May, 1958.

Britt, Ray T. and Martin, Joe. A.
Selling Saw Timber and Improved Marketing Practices Give
Higher Returns. Tenn. Farm & Home Sci., Progress Report
No. 26, .June, 1958.

Britt, Ray T.
Some Tennessee Nurserymen are Using Irrigation Systems.
Tenn. Farm & Home Sci., Progress Report No. 28, Dec., 1958.

Brown, David W.
Price Variation and Farm Planning. Tenn. Farm & Home

•
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Sci., Progress Report No. 25, March, 1958.

Cole, J. W. and Badenhop, M. B.
What Do Consumers Prefer in Steaks'? Tenn. Farm & Home
Sci., Progress Report No. 25, March, 1958.

Downen, M. L.
Milk Consumption in Tennessee Schools in March, 1957.
Agric. Econ. Cir. No. 1.

Downen, M. L. and Johnson, R. W.
A School Milk Program-Its Effects on Milk Sales. Tenn.
Farm & Home Sci., Progress Report No. 27, Sept., 1958.

Downen, M. L.
Schools as a Market for Milk in Tennessee. Tenn. Farm &
Home Sci., Progress Report No. 25, March, 1958.

Downen, M. L.
Public Relations with the Dairy Industry. Proc. Marketing
Sec., Assn. of Southern Agric. Workers, Feb., 1958.

Dubov, Irving
Making and Merchandising Cheddar Cheese. Tenn. Farm
& Home Sci., Progress Report No. 28, Dec., 1958.

Dubov, Irving
Discussion: Technology Redefined-An Example of Quanti-
tative Measurement in the Broiler Industry. Jour. of Farm
Econ,. Dec., 1958.

Harms, R. H.; Raskopf, B. D.; Hochreich, H. .I.; Kidd, I. H.; and
Douglas, C. R.

Milo as a Feed Ingredient for Broilers. Poultry Sci., Vol. 37,
No.2, March, 1958.

Martin, Joe A.
Off-Farm Migration: Some of Its Characteristics and Ef-
fects upon Agriculture in Weakley County, Tennessee. Tenn.
Agric. Expt. Sta. Bul. 290, Sept., 1958.

Ranney. W. P.
Returns from Selected Dairy Herds in the Nashville Milkshed.
Tenn. Agric. Expt. Sta. Bul. 281, Jan., 1958.

Raskopf, B. D.
Factors Affecting Per Capita Consumption of Broilers in
Tennessee. Tenn. Agric. Expt. Sta. Bul. 288, Aug., 1958.

15
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Raskopf, B. D.
A Portrait of Your Consumer. Broiler Industry, Garden State
Pub. Co., Sea Isle City, N. J., Nov., 1958.

Raskopf, B. D.
Cotton Gin Fires and Losses in Tennessee, 1~)57. Agric. Econ.
Cir. No.2, May, 1958.

Spitze, R. G.
Agricultural Representative Program in Commercial Banks
of Tennessee. Tenn. Agric. Expt. Sta. Bul. 289, Sept., 1958.

Spitze, R. G.
Discussion: Social Security for Farm Operators: Acceptance
and Role in Farm Population Adjustment. Jour. of Farm
Econ., Dec., 1958.

Proj. No.

Hatch 26

Hatch 27

Hatch 31

Hatch 32

Hatch 16!)

Hatch 172

State

State

Hatch 29

Hatch 30

Agricultural Engineering

6

7

Research Project Titles

Food Processing Machine Development.

Investigations in Structure and Mechanical Equip-
ment for Storing, Drying and Handling Hay.

Investigations in the Improvement of Sprayers and
Non-Solid Fertilizer Distributors.

Chemical Weed Control; cooperative with the
Agronomy and Horticulture Departments.

Storage and Management of Water for Irrigation.

Housing for Chicks; cooperative with the Poultry
Department.

Mechanical Handling of Silage.

Electric Treatment of Plant Materials.

..•

•

••

•

Projects Concluded in 1~)5l'\

Harvesting and Processing of Grass and Legume
Seeds Under Southern Conditions.

New Type Concrete Block for Building a Farm House
(contributing to Regional Project S-8).
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Bulletins, Articles and Reports

Arnold, H. A.
Agricultural Engineers Develop Another Type of Mechanical
Roughage Feeder. Tenn. Farm & Home Sci., Progress Report
No. 27, Sept., 1958.

Proj. No.

Hatch 28

Hatch 32

Hatch :13

Hatch 34

Hatch 35

Hatch 36

Hatch 37

Hatch m;;

Hatch 39

Hatch 4]

Hatch 42

Agronomy

Research Project Titles

Moisture Sorption Characteristics of the Major Soils
of Tennessee and the Relation of Moisture Tensions
to Plant Growth and Fertilizer Utilization; coopera-
tive with the U. S. Department of Agriculture and
TVA (contributing to Regional Project S-24).

Chemical Weed Control; cooperative with the Agri-
cultural Engineering and Horticulture Departments.

Evaluation of the Performance of Varieties of Field
Crops.

Corn Improvement; cooperative with the U. S. De-
partment of Agriculture.

Conservation of Organic Matter in the Soil as Af-
fected by Degree of Neutralization (Liming).

Nutrient Phosphorus Value of Rock Phosphate to
Various Plants Under Various Soil Treatments, Such
as Organic Matter.

Production of Burley Tobacco; cooperative with the
U. S. Department of Agriculture.

The Comparative Value and Relative Efficiency of
Various Phosphate Fertilizers Under Different Soil
and Cropping Conditions; cooperative with TVA.

Improvement of Cultivated Grasses.

The Effects of Subsoiling, in Addition to Ordinary
Plowing and Disking, on Crop Yields and Moisture
and Organic Matter Content of the Soil.

Potassium Fertilization of Farm Crops on Different
Soil Series in Tennessee.
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Hatch 44

Hatch 4fi

Hatch 46

Hatch 47
Hatch 48

Hatch 49

Hatch 50

Hatch 51

Hatch 52

Hatch 54

Hatch 55

SEVENTY-FIRS'f ANNUAL REPORT

A Study of the Poisoning of Cattle Pastured on
Fescue.

Movement and Persistence of Herbicides in the Soil
(contributing to Regional Project S-18).

The Effects of Various Management Variables on
the Establishment and Development of Orchard-
grass, Tall Fescue, White Clover. and Alfalfa (con-
tributing to Regional Project S-12).

The Establishment and Maintenance of Turf.
Soil Survey of Tennessee to Help Determine Crop
Adaptations and Management Requirements; co-
operative with the U. S. Department of Agriculture
and TVA.
Determination of Residues from Certain Pesticides
When Applied for the Normal and Experimental
Control of Insects and Diseases of Fruits and Forage
Crops m Tennessee; cooperative with the Ento-
mology Department (contributing to Regional Pro-
ject S-22).
The Effects of Certain Atmospheric Effluents Upon
the Growth and Composition of Plants, and Upon
Animal Life, at Locales in East and Central Ten-
nessee; cooperative with the Department of Animal
Husbandry-Veterinary Science.
Root Development of Farm Crops as Related to the
Physical and Chemical Characteristics of the Soil;
cooperative with TVA.
The Evaluation of Different Pasture Species in
Various Combinations and at Varying Rates of Ni-
trogen Fertilization as Reflected in Beef Cattle
Gains and Forage Yields; cooperative with the De-
partment of Animal Husbandry-Veterinary Science.

Effect of Certain Insecticides and Herbicides Upon
the Biochemical ActivitieR of the Soil and Upon
Plant Growth.
The Influence of Chemical, Physical, and Miner-
alogical Properties of Soils on Nutrient Availability
and Plant Growth (contributing to Regional Project
S-14).

•

•

Fox,
.Jr. ;

Joyn



Hatch 56

TENNESSEE AGRICULTURAL EXPERIMENT STATION 19

Hatch 57

Hatch 163

Hatch 164

State

Hatch 40

Trace Elements in Tennessee Agricultural Crops.

Evaluation of New Plants; cooperative with the De-
partment of Horticulture (contributing to Regional
Project S-9).

Culture of Dark Tobacco.

Nitrogen Fertilization of Farm Crops.

Effects of Fluorine Levels of Soil and Water on
Grazing Cattle Under Different Systems of Manage-
ment; cooperative with the Department of Animal
Husbandry- Veterinary Science.

Projects Concluded in 1958

PaRture Fertilization and Forage (~uality StudieR.

Bulletins, Articles and Reports

Agronomy Committee
Chemical Weed Control Guide for Field Crops. Tenn. Agric.
Ext. Serv. Publication :~85, 1958.

Bacon, S. R.; Knobel, Eo W.; Beesley, T. Eo; Matzek, B. L.; Austin
F.; Jenkins, C.; Nichols, B.; Yates, Eo K.; and Harmon, A. B.

Soil Survey of McMinn County, TennesRee.

Bell, F. F. and Springer, D. K.
Cooperative Studies in Soil Productivity and Management in
Tennessee. Jour. of Soil and Water Conservation, Vol. 13, pp.
156-157, 1958.

Fisher. W. E., Jr. and Parks, W. 1..
Influence of Soil Temperature on Urea Hydrolysis and Sub-
sequent Nitrification. Soil Sci. Soc. Amer. Proc., Vol. 22, pp.
247-248, 1958.

Fox, J. C.; EeeRley, T. Eo; Leighty, R. G.; Lush, Eo; Harmon, A. R,
.Jr.; Smith, H. C., Jr.; Methvin, C.; and Flowers, R. L.

Soil Survey of Franklin County, Tennessee.

Hardin, L. ,J.; Stanley, W. W.; and Buehler, Mary H.
Pesticide Residues on Tennessee Crops. Tenn. Farm & Home
Sci., Progress Report No. 27, Sept., E)5R.

Joyner, J. F. and Pate, J. B.
The Inheritance of Petal Spot in Kenaf, Hibiscus cannabinus
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Hatch 50

Hatch 52

Hatch 58

Hatch 60

Hatch 61

Hatch 63

Hatch 64

Hatch 65

Hatch 66

Hatch 67

Hatch 68

Hatch 69

SEVENTY-FIRST ANNUAL REPORT
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The Effects of Certain Atmospheric Effluents Upon
the Growth and Composition of Plants, and Upon
Animal Life, at Locales in East and Central Ten-
nessee; cooperative with the Department of Agron-
omy.

The Evaluation of Different Pasture Species in
VariouR Combinations and at Varying RateR of Ni-
trogen Fertilization aR Reflected in Beef Cattle
GainR and Forage Yieldg; cooperative with the De-
partment of Agronomy.

Studies of l<~ndocrineRelationRhipR in Farm AnimalR
-Swine.

Studies of Endocrine Relationships in Farm Animab
-Beef Cattle.

The Improvement of the Producing Ability of Beef
Cattle; cooperative with the U. S. Department of
Agriculture (contributing to Regional Project S-10).

Mineral Metabolism in Animals: I. Absorption, DiR-
tribution, and PhYRiological Behavior of Calcium and
PhosphortlR in Farm AnimalR; cooperative with
AEC.

•

• State

State

Mineral Metabolism in AnimalR: II. Interrelation-
ships of Calcium and PhosphoruR with VitaminR,
Minerals, Hormones, and Other Factors; cooperative
with AEC.

Cole,
The Detection of Animalg HeterozygouR for Reces-
sive Bovine Dwarfism; cooperative with the U. S.
Department of Agriculture.

The EffectR of Radiation on Reproductive Physi-
ology III Farm Animals; cooperative with AEC.

Ripening of Beef from Cattle Produced Under Dif-
ferent Feeding Methods aR Related to Palatability,
Tenderness, and B-Vitamin Content; cooperative
with the College of Home Economics.

Carcass Value InveRtigationR with Beef. Hall,

Expanded Study and Evaluation of Diagnostic
Meagures in Vibrio Fetus Infection of Cattle and
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Hatch 70

Hatch 71

Hatch 72

Hatch n

Hatch 74

Hatch 176

State

State

Sheep (contributing to Regional Project S-30).

Evaluation of the Adaptability of Existing Breeds
and Commercial Types of Sheep for the Production
of Early Milk Fat Lambs (contributing to Regional
Proj ect S-29).

Factors Affecting Feed Utilization by Ruminants.

F:valuation of Roughages for Beef Cattle.

The Improvement of the Producing Ability of Swine
Through Performance Testing and Breeding Meth-
ods.

Evaluation of Control Measures Against Anaplas-
mosis; cooperative with the U. S. Department of
Agriculture and TennesHee Department of Agri-
culture.

Performance of Growing-Finishing Swine on Con-
crete and Pasture.

2 Swine TeHting.

Effects of Fluorine Levels of Soil and Water on
Grazing Cattle Under Different Systems of Manage-
ment; cooperative with the Department of Agron-
omy.

?
.J

Bulletins, Articles and Reports

Cole, J. W. and Badenhop, M. B.
What Do Consumers Prefer in Steaks? Tenn. Farm & Home
Sci.. Progress Report No. 25. March. 1958.

Duncan, H. R.
Production of GraHs-Fed Beef. Tenn. Agric. Expt. Sta. Bu!.
282, 1958.

Duncan, H. R.
Produc.ing Beef on Grass From Yearling and Two-Year-Old
Steers With and Without Supplemental Feeds. Tenn. Agric.
Expt. Sta. Bu!. 283, 1958.

Hall, O. G. and Hobbs, C. S.
Various Silages With Limited Concentrates Make Economical
Finishing Rations for Beef Heifer Calves. Tenn. Farm &
Home ScL, Progress Report No. 28, Dec., 1958.
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Smith, H. J. and Powell, Fred C.
Selecting Breeding Stock-Finding the Replacement Ewes
Continues to be a Problem. Livestock Breeder Jour., Vol. 1,
No.6. June, 1958.

Proj. No.

Hatch 75

Hatch 77

Hatch 78

Hatch 79

Hatch 80

Hatch 81

Hatch 136

Hatch 76

Botany

Breeding and Genetics of Crimson Clover.

Research Project Titles

Breeding and Genetics of Lespedezas.

Use of Ionizing Radiations in Crop Improvement;
cooperative with AEC.

Production and Improvement of Cotton Varieties
Suitable to Tennessee Conditions.

Oat Breeding.

Barley Breeding.

Breeding for Improvement in Wheat Varieties to
Include Resistance to Disease, Hessian Fly, and
Morphological Characters; cooperative with the I<~n-
tomology and Plant Pathology Departments and the
U. S. Department of Agriculture.

Projects Concluded in 1958

Breeding and Genetics of Vetches.

Bulletins, Articles and Reports
•Hancock, N. I.

Lodging of Small Grains and its Pattern as Concerned with
Oats. Conf. of Natl. Oat Assn., Purdue Univ., Feb., 1958.
Abstract, Natl. Oat Newsletter, Vol. 8, pp. 30-31, March, 1958.

Osborne, Thomas S.
Mutation Production by Ionizing Radiation. Proc. of Soil and
Crop Sci. Soc. of Florida for 1957, pp. 91-107, 1958.
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Proj. No.

Hatch 88

Hatch 84

Hatch 85

Hatch 86

Hatch In
ES 885

Hatch 82

Chemistry

Research Project Titles

Preservation of Fruits and Vegetables by Freezing.

Home Preservation of Fruits and Vegetables by De-
hydration.

Factors Affecting Technology, Quality, and Con-
sumer Opinions of Colloid-Treated Strawberries Pre-
served by Freezing.

Quality of Frozen Green Snap Beans as Affected
by Methods of Transportation, Processing, Duration
and Temperature of Storage; cooperative with the
Department of Bacteriology.

Group D Streptococci Isolated from Plants.

Relative Costs and Effects on Quality and Market
Value of Hand-Capping and Machine-Capping of
Strawberries for Processing.

Projects Concluded in 1958

Factors Affecting the Quality of Strawberry and
Other Fruit Juice Concentrates.

Bulletins, Articles and Reports

McCarty, Ivon E and Shuey, G. A.
Freezing Preservation of Snap Beans. Tenn. Farm & Home
Sci., Progress Report No. 26, June, 1958.

Mundt, J. 0.; Johnson, A. H.; and Khatchikian, Rouben
Incident and Nature of Enterococci of Plant Materials. Food
Res., Vol. 23, pp. 186-193, 1958.

Shuey, G. A.
Home Freezing of Foods. Tenn. Agric. Expt. Sta. Bul. 215,
Rev. and Reprinted as Agric. Ext. Servo Publication 345, Aug.,
1958.



Proj. No.

Hatch 88
(Rev.)

Hatch 89
(Rev.)

Hatch 92

Hatch ~)3
(Rev.)

Hatch 95

Hatch 150

Hatch 151

Hatch 161

Hatch 165

Hatch 181

State

Hatch 90

Hatch 94

State

SEVENTY-FIRST ANNUAL REPORT
------ - ~--_ ..-

Dairy State

Research Project Titles

Feeding Thyroidally Active Materials to Dairy Cows.

••

5

The Effects of Processing and Handling Upon the
Livability and Fertility of Bull Spermatozoa.

Development of Strains of Dairy Cattle Especially
Adapted to Southern Conditions; cooperative with
the U. S. Department of Agriculture (contributing
to Regional Project S-3).

Effect of Different Growth Rates and Different
Growth Periods Upon the Lactation of Dairy
Heifers.

The Roles and Interrelationships of Sodium, Potas-
sium, Calcium and Phosphorus in Milk Secretion in
the Dairy Cow; cooperative with AEC.

Raising Dairy Calves; cooperative with the U. S.
Department of Agriculture.

Importance of the Dry Period and Management of
Dairy Cows During the Dry Period.

Evaluation of Forages for Dairy Cattle.

Quality and Shelf Life of Dairy Products In the
Marketing Channels.

Lipolytic Enzymes In Milk.

The Effects of Feeding Aureomycin as a Supple-
ment to the Ration of Lactating Dairy Cows.

Projects Concluded in 1958

Elements of a Program to Control Mastitis in Pen-
Type Barns.

To Study the Enzymes in the Milk Secreting Tissue
of the Mammary Gland as They Are Related to
Cheddar Cheese Ripening.

Effect of Epinephrine and Testosterone Upon the
Reproductive Organs of Young Male Rats.

•
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State Fresh Green Harvested Forage vs. Concentrated Ro-
tational Grazing.

Bulletins, Articles and Reports

Overcast, W. W. and Skean, J. D.
Cottage Cheese Needs Carefully Controlled Manufacturing
and Marketing Practices. Tenn. Farm & Home Sci., Progress
Report No. 27, Sept., 1958.

Skean, J. D. and Overcast, W. W.
Influence of Storage Temperature on the Shelf Life and
Quality of Creamed Cottage Cheese. Tenn. Farm & Home
Sci., Progress Report No. 26, June, 1958.

Swanson, E. W.
Thyroprotein-How It Affects Milk Production. Western
Dairy Jour., July-Aug., 1958.

Swanson, E. W.
Don't Fatten Your Heifers. Jersey Jour., Vol. 5, No. 15, p. 21,
Aug., 1958.

Swanson, E. W. and Harris, J. D., Jr.
The Development of Rumination in the Young Calf. Jour.
Dairy Sci., Vol. 41, p. 1768, Dec., 1958.

Swanson, E. W. and Throop, B. T.
Rinsing and Sterilizing Teat Cups in the Control of Mastitis.
Tenn. Farm & Home Sci., Progress Report No. 28, Dec., 1958.

Throop, B. T. and Swam,on, E. W.
A Study of Penicillin Tolerance of Some Organisms Infecting
the Bovine Mammary Gland. Jour. Am. Vet. Med. Assn.,
Vol. 183, p. 467, Nov., 1958.

Entomology

Proj. No. Research Project Titles

Hatch 49 Determination of Residues from Certain Pesticides
When Applied for Normal and Experimental Con-
trol of Insects and Diseases of Fruits and Forage
Crops in Tennessee; cooperative with the Depart-
ment of Agronomy (contributing to Regional Pro-
ject S-22).



Hatch 96

Hatch !)7

Hatch 98

Hatch 99

Hatch 100

Hatch 101

Hatch 136

State

SI<;VENTY-FIRST ANNUAL REPOHT

A Study of the Insects Attacking Legumes with
Special Reference to Alfalfa and Soybeans.

A Study of the Life History, Ecology, and Control
of Army Worms, Pseudaletia Unipuncta, and Related
Species (contributing to Regional Project S-25).

A Study of the Life History and Means of Control of
Insects That Affect the Growth of Cotton.

Studies on Soil Insecticides with Special Reference
to the Control of the Elongate Flea Beetle, Systena
Elongata.

Evaluation of New Insecticides.

A Study of the Life History and Control of the
Strawberry Leaf Roller, Ancylis Comptana, and
Some Related Aspects of Strawberry Insect Control.

Breeding for Improvement in Wheat Varieties to
Include Resistance to Disease, Hessian Fly, and
Changes in Morphological Characters; cooperative
with the Botany and Plant Pathology Departments
and the U. S. Department of Agriculture.

Projects Concluded in 195R

Control of Wooly Apple Aphis and Other Soil In-
habitating Pests in Nurseries.

Bulletins, Articles and Reports

Breeland, S. G.
Biological Studies on the Army Worm, Pseudaletia unipuncta
(Haworth), in Tennessee (Lepidoptera: Noctuidae). Jour. of
the Tenn. Acad. of Sci., Vol. 33, No.4, pp. 263-347, Oct., 1958.

Bennett, S. E.
How to Control the Strawberry Rootworm in Tennessee. Tenn.
Farm & Home Sci., Progress Report No. 28, Dec., 1958.

Hardin, L. J.; Stanley, W. W.; and Buehler, Mary H.
Pesticide Residues on Tennessee Crops. Tenn. Farm & Home
Sci., Progress Report No. 27, Sept., 1958.

Marcovitch, S.
Flea Beetles Cause Pin-Hole Injury in Sweet Potatoes. Tenn.

Proj.

••
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Farm & Home Sci., Progress Report No. 26, June, 1958.

Marcovitch, S.
Some Climatic Relations of Army Worm Outbreaks. Jour.
of the Tenn. Acad. of Sci., Vol. 33, No.4, pp. 348-350, Oct.,
1958.

Stanley, W. W.
Progress Report on Hessian Fly Studies as Part of Wheat
Breeding. Tenn. Farm & Home Sci., Progress Report No. 27,
Sept., 1958.

Proj. No.

Hatch 102

Hatch 103

{ :.

Hatch 105

Hatch 106

Hatch 107

Hatch 104

Proj. No.

Hatch 67

Hatch 108

Forestry

Research Project Titles

Forest Management.

A Study of Tree Species Adapted to the Cumber-
land Mountain Area of Tennessee; cooperative with
TVA.

Stand Conversion Study.

Forest Tree Improvement, Pine Seed Source Test
(contributing to Regional Project S-23).

Relationship of Soil and Other Site Factors to Forest
Composition and Productivity.

Projects Concluded in 1958

Chemical Debarking of Post Size Hardwood Trees.

Home Economics

Research Project Titles

Ripening of Beef from Cattle Produced Under Dif-
ferent Feeding Methods as Related to Palatability,
Tenderness, and B-vitamin Content; cooperative
with the Department of Animal Husbandry-
Veterinary Science.

Bone Density Measurements as a Method of Assess-
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Hatch 110

Hatch 112

Hatch 113
(Rev.)

Hatch] 16

Hatch 170

Hatch 109

Hatch 111

SEVENTY-FIRST ANNUAL REPORT

ing Calcium and Phosphorus Status.

The Utilization and Requirements for Calcium,
Phosphorus, and Magnesium and Their Interrelation-
ships with Other Nutrients in Preadolescent Chil-
dren (contributing to Regional Project S-28).

The Relationship Between Child Rearing Attitudes
of Rural Parents In Tennessee and Selected Be-
haviors of Their Children.

The Effect of Selected Properties of Raw Cotton
Upon Product Quality and Serviceability (contribut-
ing to Regional Project SM-18).

A Study of Procedures to Use with Washing Ma-
chines to Obtain Results Satisfactory to FamilieR
from the Standpoint of Cost and Soil Removal.

Decision Making Factors in Consumer Buying of
Dairy ProductR (contributing to Regional Project
SM-13) .

Projects Concluded in 1958

Retailing and Family Buying PracticeR aR Related
to Purchase of Fruits and Vegetables by Rural
Mountain Families (contributing to Regional Pro-
ject SM-13).

Relationships Between Specified Body Measure-
ments and Space Used for Sitting, Rising, Reaching,
and Bending.

Bulletins. Articles and Reports

Anders, Ida A. and Thomas, Helen H.
The Consumer and Her Clothing PurchaseR. Tenn. Farm &
Home ScL, Progress Report No. 25, March, 1958.

Holloway, Harold D.
Reliability of the Children's ManifeRt Anxiety Scale at the
Rural Third Grade Level. .Jour. I<:duc.PRychol., Vol. 49, No.
4, pp. 193-196, 1958.

PurchaRe, Mary and Anderson, Jacqueline
Study Laundry ProblemR-In Home Economics Research.
Tenn. Farm & Home ScL, Progress Report No. 26, June, 1958.

Rock,

Proj.

Hatch

Hatch

Hatch
•

Hatch

Hatch

Hatch

Hatch

Hatch

Hatch

Hatch

Hatch
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Rock, Elizabeth J.; Davis, Margaret E.; and Sailor, Patricia J.
Stain Removal. Tenn. Farm & Home ScL, Progress Report
No. 28, Dec., 1958.

Proj. No.

Hatch 13

Hatch 23

Hatch 24

Hatch ~2

Hatch 57

Hatch 117

Hatch 118

Hatch 11!)

Hatch 121

Hatch 122

Hatch 123

Horticulture

Research Project Titles

A Study of the Marketing Methods of the Horti-
cultural Specialty Industry in Tennessee; coopera-
tive with the Department of Agricultural Economics
and Rural Sociolcgy (contributing to Regional Pro-
ject SM-12).

Buying Policies and Other Practices in the Tennes-
see Vegetable Industry; cooperative with the De~
partment of Agricultural Economics and Rural
Sociology.

Expansion of Demand for Horticultural Specialties;
cooperative with the Department of Agricultural
Economics and Rural Sociology.

Chemical Weed Control; cooperative with the Agri-
cultural Engineering and Agronomy Departments.

Evaluation of New Plants; cooperative with the
Department of Agronomy (contributing to Regional
Project S-9).

Breeding for Fireblight Resistance.

A Comparative Study of Inheritance in the Culti-
vated Raspberry with Reference to Certain Diseases
and to Fruiting Habits.

Breeding and Selection of Blackberries, including
Dewberries.

Inheritance in Garden Beans with Reference to
Mexican Bean Beetle and Other Insects, Nematodes,
Diseases, Southern Adaptation and Commercial
Quality.

Sweetpotato Improvement.

Mineral Nutrition of Vegetable Crops.



Hatch 124

Hatch 125

Hatch 126

Hatch 127

Hatch 128

Hatch 154

Hatch 157

Hatch 167

Hatch 174

Hatch 120
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A Study of the Degree of Substitution of Sodium
for Potassium as a requirement for Plant Growth
and of the Essential Role of Potassium.

Mineral Nutrition of Fruit Crops.

Vegetable Variety Investigations.

Fruit Variety Investigations.

Propagation of Fruit and Ornamental Plants.

Kind and Variety Investigations of Ornamentals.

Management and Evaluation of Plants for Hedges,
Screens and Windbreaks.

Breeding Tomatoes for Tennessee Markets with
Emphasis on Earliness and Disease Resistance; co-
operative with the Department of Plant Pathology.

Breeding Strawberries for Tennessee Markets with
Emphasis on Climatic Adaptability and Disease Re-
sistance; cooperative with the Department of Plant
Pathology.

Projects Concluded in 19riS

Breeding Commercial Strawberries in Tennessee.

Bulletins, Articles and Reports

Drain, Brooks D.
The Romance of Pears. Bu!. of The Garden Club of America,
Vol. 46, No.3, p. 55, May, 1958.

Gilmore, T. R.
How Certain Carriers of Boron Affect the Production of Cab-
bage. Tenn. Farm & Home SeL, Progress Report No. 25,
March, E)58.

Swingle, Homer D.
Pre-emergence Weed Control in Broccoli and Cauliflower on
Mineral Soils. Proc. Southern Weed Conf., 1958.

Thompson, Roger B.
Experimental Plantings of Shrubs for Hedges, Screens, and
Windbreaks. Tenn. Farm & Home ScL, Progress Report No.
25, March, 1958.

••
1

j

••
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Thompson, Roger B.
Petunia Trials at U. T. Volunteer Gardener, April, 1958.

Proj. No.

Hatch 129

Hatch 130

Hatch 131

Physics

Research Project Titles

Theory of Textile Fabrics; cooperative with the
U. S. Department of Agriculture.

Rapid Methods for Measuring Lengths and Other
Properties of Cotton Fibers.

Development of New and the Improvement of Exist-
ing Instruments and Techniques for Measuring
Properties of Cotton (contribu ting to Regional Pro-
ject S-l).

Bulletins, Articles and Reports

Hertel, K. L.
Micronaire Reading as a Close Approximation to Fiber Thick-
ness. Textile Res. Jour., Vol. 28, pp. 442-444, May, 1958.

Proj. No.

Hatch 132

Hatch 135

Hatch 136

Hatch 137

Hatch 138

Plant Pathology

Research Project Titles

Breeding Disease-Resistant Tobacco; cooperative
with the U. S. Department of Agriculture.

Control of Cotton Verticillium Wilt.

Breeding for Improvement in Wheat Varieties to
Include Resistance to Disease, Hessian Fly, and
Changes in Morphological Characters; cooperative
with the Botany and Entomology Departments and
the U. S. Department of Agriculture.

Root Diseases of Small Cereals and the Nematode
Relationship.

The Utilization of Soil Fumigants and Control of
Certain Diseases Incited by Nematodes; cooperative
with the U. S. Department of Agriculture (con-



Hatch 189

Hatch 140
Hatch 167

Hatch 174

State 4

Hatch 134

Hatch 162
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tributing to Regional Project S-19).
Associations of Soil Microorganisms as Related to
Plant Diseases (contributing to Regional Project
S-26) .
Evaluating New Fungicides.

Breeding Tomatoes for Tennessee Markets with
Emphasis on Earliness and Disease Resistance; co-
operative with the Department of Horticulture.
Breeding Strawberries for Tennessee Markets with
Emphasis on Climatic Adaptability and Disease Re-
sistance; cooperative with the Department of Horti-
culture.

The Identification and Control of Strawberry Virus
Diseases; cooperative with the Tennessee State De-
partment of Agriculture.

Projects Concluded in 1~)58

The Development of Tomato Varieties Resistant to
Fruit Rots.

Development of Red Stele-Resistant Strawberries.

Bulletins, Articles and Reports
Epps, J. M.

Viability of Air-Dried Heterodera glycines Cysts. Plant Di-
sease Reporter, Vol. 42, pp. 594-595, 1958.

Epps, J. M.and Chambers, A. Y.
New Hosts Records for Heterodera glycines Including One
Host in the Labiatae. Plant Disease Reporter, Vol. 42, p. 194,
1958.

Felix, E. L.
A Phytophthora Blight and Root Rot of Strawberry. Plant
Disease Reporter, Vol. 42, pp. 818-819, 1958.

Felix, E. L.
Phytophthora Blight of Strawberry. Plant Disease Reporter,
Vol. 42, pp. 841-842, 1958.

Committee-Plant Pathology, Entomolgy, and Horticulture
Departments

Fruit Pest Control Schedules. Tenn. Agric. Ext. Servo Ext.
Cir. 438 (Rev.), 1958.



Hatch 178

Hatch 182

State

Hatch 115

Hatch 145

Hatch 149
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Poultry

Research Project Titles

Drugs in the Control of Internal Parasites of
Poultry.

Improving Chickens Through Breeding (contribut-
ing to Regional Project S-41).

Influence of Environment on Performance of Hens.

1

Amino Acid Supplementation of Hydrolyzed Poultry
Feathers for Use in Poultry Feed.

Relationship of Protein to Energy for Laying Hens.

Feed Additives for Poultry.

The Influence of Light Upon Performance of Do-
mestic Chickens.

Effects of Restricting Feed Intake to Growing Pul-
lets.

Housing for Chicks; cooperative with the Depart-
ment of Agricultural Engineering.

Value of Various Grades of Grains for Poultry.

Evaluation of Poultry Disease Medicants.

Random Sample Testing of Chickens Available to
Tennessee Poultrymen.

Projects Concluded in 1958

Influence of Rate of Cooling and Water Absorption
on Shelf Life, Cooking Quality and Flavor of Chick-
ens.

Evaluation of Antibiotics in the Control of Salmon-
ellosis in Poultry.

Improvement of Broiler Qualities Through Cross
Breeding and Selection.

Bulletins, Articles and Reports

Douglas, C. R.; Hochreich, H. J.; and Harms, R. H.
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Glycine in Broiler Nutrition. Poultry Sci., Vo!. 37, pp. 620-
624, 1958.

Goff, O. E.
Maintain 11~ggQuality. Tenn. Market Bu!., State Dept. of
Agric., March, 1958.

Goff, O. E.
Chickens Have a Natural Defense. ArneI'. Poultry ,Jour., pp.
18, 33, 37, April, 1958.

Goff, O. E. and Kidd, L H.
How Important is Pigmentation in Broilers from a Sales
Standpoint? ArneI'. Poultry Jour., July, 1958.

Harms, R. H.
Pigmentation of Broilers. Poultry Processing and Marketing,
pp. 17, 54, Feb., 1958.

Harms, R. H.; Raskopf, B. D.; Hochrei<.:h, I-I. J.; Kidd, 1. H.; and
Douglas, C. R.

Milo as a Feed Ingredient for Broilers. Poultry Sci., Vo!. 37,
pp. 359-363, 1958.

Hochreich, H. J.; Douglas, C. R.; Kidd, 1. H.; and Harms, R. H.
The Effect of Dietary Protein and Energy Levels Upon Pro-
duction of Single Comb White Leghorn Hens. Poultry Sci.,
Vo!. 37, pp. 949-953, 1958.

Mundt, J. O. and Tugwell, R. L.
The Relationship of the Chicken Egg to Selected Paraty-
phoids. Poultry Sci., Vol. 37, pp. 415-420, 1958.

Shirley, H. V.
New Type Poultry Tests. Tenn. Market Bu!., State Dept. of
Agric., p. 8, April, 1958.

Stephens, .J. F. and Goff, O. E.
Do Broilers Need Grit? Tenn. Farm & Home Sci., Progress
Report No. 27, Sept., 1958.

••

..
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UT-AEC Agricultural Research Laboratory

Proj. No.

UT-AEC 2
~

UT-AEC 3I-
UT-AEC 4

"
i
•I

UT-AEC 5

UT-AEC 10

UT-AEC 11

Research Project Titles

Fission Product Metabolism in Animals.

Mineral Metabolism in Animals: I. Absorption and
Internal Distribution; cooperative with the Depart-
ment of Animal Husbandry-Veterinary Science.

Mineral Metabolism in Animals: II. Interrelation-
ships of Minerals, Vitamins, Hormones and Other
Factors.

Radiation Effects on Reproductive Functions in
Farm Animals; cooperative with the Department
of Animal Husbandry-Veterinary Science.

External Radiation Studies with Large Animals.

Plant and Seed Irradiation; cooperative with the
Department of Botany.

Bullet ins, Articles and Reports

Bell, M. C.
Visitors Use Radioisotope Tracers in Animal Nutrition Studies
at UT-AEC Agricultural Research Laboratory. Tenn. Farm
& Home Sci., Progress Report No. 27, Dec., 1958.

Cole, Theodore and Patrick, Homer
Tissue Uptake and Excretion of Bromine-82 by Rats. Arch.
Biochem. Biophys., Vol. 74, No.2, pp. 357-361, April, 1958.

Mraz, Frank R.; Johnson, Andrew M.; and Patrick, Homer
Metabolism of Cesium and Potassium in Swine as Indicated
by Cesium-134 and Potassium-42 .. Jour. of Nutrition, Vol. 64,
No. 44, pp. 541-548, April, 1%8.

Mraz, Frank R. and Johnson, Myron
The Influence of Dietary Sodium, Potassium and Desiccated
Thyroid Upon Cesium-134 and Metabolism in the Rat. En-
docrinology, Vol. 63, No.2, pp. 212-215, Aug., 1958.

Shroder, Joseph D. and Hansard, Sam L.
Effects of Orally Administered Stilbestrol Upon Growth and
Upon Calcium and Phosphorus Metabolism in Lambs. .Jour.
of Animal Sci., Vol. 17, No.2, pp. 343-352, May, 1958.
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Shroder, Joseph D. and Hansard, Sam L.
Effects of Dietary Stilbestrol Upon Certain Endocrine Organs
in Lambs. Jour. of Animal Sci., Vol. 17, No.3, pp. 569-575,
Aug., 1958.

Tillman, Allen D. and Brethour, John R.
Dicalcium Phosphate and Phosphoric Acid as Phosphorus
Source for Beef Cattle. Jour. of Animal Sci., Vol. 17, No.1,
pp. 100-103, Feb., 1958.

Tillman, Allen D. and Brethour, John R.
Utilization of Phytin Phosphorus by Sheep. Jour. of Animal
Sci., Vol. 17, No.1, pp. 104-112, Feb., 1958.

Tillman, Allen D. and Brethour, John R.
The Effect of Corn Oil Upon the Metabolism of Calcium and
Phosphorus by Sheep. Jour. of Animal Sci., Vol. 17, No.3,
pp. 782-786, Aug., 1958.

Tillman, Allen D. and Brethour, John R.
Ruminant Utilization of Sodium Meta-, Ortho- and Pyrophos-
phates. Jour. of Animal Sci., Vol. 17, No.3, pp. 792-796, Aug.,
1958. 1



TENNESSEE AGRICULTURAL EXPERIMENT STATION 3!}
-_._--- -- ----------- .. '- ---_ .._---- -- -- ----------_._"-----

Station Personnel
THE UNIVERSITY OF TENNESSEE

AGRICULTURAL EXPERIMENT STATION
KNOXVILLE, TENNESSEE

CLYDE M. YORK.
BEN DOUGLASS W.

AGRICULTURAL COMMITTEE
BOARD OF TRUSTEES

c. Eo BREHM. P"esident
Chairman HARRY W. LAUGHLIN

WASSELL RANDOLPH
F. MOSS. Commissionel' of Agriculture

STATION OFFICERS
ADMINISTRATION

c. K HRF;HM. President FLORENCE MaeLF;OD. A"istant Director,
WEBSTER PENDERGRASS. Dean of Home F;conomics Research

Agriculture .1. L. ANDERSON. Budget Officer
J. A. EWING. Director W. H. JONES. Accountant
F;RIC WINTERS. A"ociate Director

T .• 1. WHATLEY. Agricultural F;conomist.
Acting Heao. of Department

F J. LONG, Head of Department, (on leave)
S. W. ATK INS. Agricultural Economist!
M. B. BAD~~NHOP. Agricultural J:<~connmist

(on leave)
RAY T. BRITT, Assistant Agricultural

Economist
CHARLES L. CLELAND. Assistant Rural

Sociologist
M. L. DOWNEN. Agricultural Economist
IRVING DUBGV, Associate Agricultural

Economist
W. B. EWING, Assistant in Agricultural

ECOTI(lmics
J. H. FONTANA, Assistant in Agricultural

Economics
CECIL E. FULLER, Assistant Agricultural

Economist

AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY
A. J. GARBARINO, Assistant Agricultural

}<;('onomist
W. E. GOBLJ<;, Assistant Agricultural

Economist
R. J. GODDARD. Assistant Agricultural

}<~con()mist,Grand Junction
H. A. HENDERSON. Assistant Agricultural

Economist1
W. S. HUTSON. Associate Agricultural

Economist1

.JOE A. MARTIN. Agricultural Economist
C. S. MURPHY. Assistant in Agricultural

Economics
W. P. RANNEY, Associate Agl"icultural

Economist
B. J. RASKOPF. Associate Agricultural

Economist
VERNON E. ROSS. Assistant Agricultural

Economist

AGRICULTURAL ENGINEERING
C. W. BOCKHOP. HeHd of DepHrtment
D. O. BAXTEIL Assistant AgTicultural

Engineer
E. K. BOYCE. Assistant Agrjeultural

Engineer
A. L. KENNEDY. Associate Agricultural

Engineer

A. H. MORGAN, Associate Agricultural
Engineer

M. A. SHAHP, Agricultural r~ngineer (on
leave)

R. B. STONE. As~meiate Agricultural
Engineer1

J. C. WEBR, Assistant Agricultural Engineer1

AGRONOMY
L. N. SKOLD. Hearl of D('pal·tmcnt
HENRY ANDREWS. Assistant Agronomist
FRANK F. BELL, Associate Agronomist
D. R. BOWMAN. Associate Agnmomistl
MARY H. Bln;HLER. Assistant Soil

Chemist
I.. A. DUNGAN, Assistant in Agronomy
H. A. FIUBOURG, Associate Agronomist
CHARLES R. GASS. Assistant in Agronomy
D. E. GONZALEZ, Assistant in Agronomy
L. J. HARDIN. Associate Chemist
L. M. JOSEPHSON. AgToPQmist (Corn

Breeding)1
H. C. KINCER. Assistant Ag-ronomist
.J. C. KRAMER, Assistant in Agronomy
O. H. LONG, Associate Agronomist
T. J. LONGWELL. Assistant Agronomist'

H. C. NICHOLS, Associate Agronomist,
Greenevillel

.J. T\'. OVERTON, Assistant Agronomist,
.Jackson

W. L. PARKS. Agronomist
J. H. PATE, Associate Agronomist (Cotton

Breeding) I

H. M. PIPER. Assistant in Agronomy
BROOKS ROBINSON. Assistant Soil Chemist
K. R. SAND~;RS. Associate Chemist
L. F. SEATZ. Agronomist
W. M. SHAW, Associate Soil Chemist
T. O. SHELBY, Assistant in Ag'ronomy
H. C. SMITH. JR.. Assistant Agronomist

(On leave)
H. B. SMITH. Assistant in Agronomy
M. E. SPRINGER. Associate Agronomist
A. J. STERGES. ARSociate Soil Chemist
J. K. UNDERWOOD. Associate Agronomist



40 SEVENTY-FIRST ANNUAL REPORT

ANIMAL HUSBANDltY AND VETERINARY SCIENCE
CHA RLES S. HOBBS, Heat! of Department
JERRY BARRON, A~~btant in Animal

Husbandry, Grand Junction
MARVIN C. BELL, A~sociatl' Animal

Husbandman:l
DONALD BURCH~'IELD, Assistant in Animal

Husbandry
C. C. CHAMBERLAIN. A"istant Animal

H\n~bandman
J. W. COLE, Associate Animal Husbandman
R. J. COOPER, Assistant Animal Husbandman
H. R. DUNCAN, Associate Animal

Husbandman
R. E. DODSON, Assistant in Animal

Husbandry
C. D. GADDY, Assistant in Animal Husbandry
S. A. GRIFFIN, Associate Animal

Husbandman

O. CLENN HALL, Assoeiatc Animal
Husbandman

,JOE W. HIGH. ,JR.. Associate Animal
Husbandman

T. W. HIGH, Assistant in Animal Husbandry
C. M. KINCAID, Animal Husbandman'
J. B. McLAR~;N. Assistant Animal

Husbandman, Spring Hill
GEORGE M. MERRIMAN, Veterinarian
R. P. MOORMAN, JR .. Associate Animal

Husbandman. Grand Junction
It. L. MURPHREE, Animal Husbandman"
L~;ON ORME, A"istant Animal Husbandman
R. A. REYNOLDS, Assistant Animal

Husbandman
J. H. SANFORD, Livestock Manager
H .• J. SMITH, Animal Husbandman
It. L. WHITE. Assistant in Animal Husbandry

N. 1. HANCOCK, Plant Breeder P. K HOSKINSON, Assistant in Botany
THOMAS S. OSBORNE. Associate Plant

Breeder\

BOTANY

CHEMISTRY
G. A. SHUEY, General Chemist 1. K McCARTY. Associate Chemi.t

J. O. MUNDT. A,;sociale Bacteriologist

C. E. WYLIE. Head of Department
L. J. BOYD, Associate Dairy Husbandman
HAROLD BAXTER, Assistant Dairy

Husbandman1, Lewisburg-
H. J. CRAGLE, Associate Dail'y Husbandman::
B. J. DeMOTT, Associate Dairy Husbandman
S. A. HINTON, Associate Dairy Husbandman
R. H. LUSH, Dairy Husbandman
A. F. McFEE, Assistant in Dairy Husbandry
W. W. OVERCAST. Dairy Husbandman

DAmy

S. I,. l' AHK1SON. Assbtant in Dairy
Hushandry

LANTIS RATCLIFF, Assistant Dairy
HUHbandman1, Lewisburg

J. D. SK}l~AN. Assistant in Dairy Husbandry
K W. SWANSON, Dairy Husbandman
ROY O. THOMAS, Assistant Dairy

Husbandman, Jackson
L. M. CARPENTER, Assistant in Dairy

Husbandry

SMA RCOV ITCH. H~ad of Ilcpartm~nt
S. Eo BENNF;TT, Assistant I';ntomologist

ENTOM()LOGY

;;. I.. BA RRACLOUGH, Forester ion leave)
.J. T. REA VERS, Assistant Forester. Grand

Junction

FORESTRY
J<;. A. HJI;RH. AssiRtant in Forestry
.1. S. KRING, Forester, Harriman

HOME ECONOMICS
lilA A. ANDERS, Consultant in Textiles
MYRA L. BrSHOP, Consultant in Home

Management
nUTH BUCKLEY, Consultant in Foods
MARSHA JAN CRUZE, Assistant in Food

Technology
LORNA J. GASSETT, Associ'll<' in Home

Man,agement
S](;RJD E. HANSEN. Assistant Textile

Chemi~t
HA HOLD H. HOLLOW AY. A.<sociat" in

Family I~if(l
PHYLI,IS fLETT. Family EC(ln(lrllj~ ..d
MARY E. KF;rSTEH, Consultant in Family

Life
FLORENCE L. MacLEOD. Assistant Director,

Home Economics Ref>earch
HOSSIE L. MASON, Assistant Human

Nutritionist

In;RNADIN~; MEYER, Food F~conomist
~;LISE MORH~;LL, Assistant Human

Nutl'itionist
MAHY E. PUnCHAS~;, Associate in Home

M:lnag-ement
HELEN M. RE~;D, Assistant Family

Economist
PA ULA SUE RICHARDSON. Assistant

Human Nutritionist
ELJZAH1<;TH J. HOCK, Textile Chemist
FHANCES A. SCHOFIELD, Human

Nutritionist
H. JUANITA THOMAS. Assistant Food

Economist
CAROLYN A. WERMAN, Assistant Textile

Chemist
DOROTHY E. WILLIAMS, Human

Nutritionist

K. L.
C. J.
P. R.

i..
I

I

l
<

J
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HOR'flCULTURE
B. S. PICKETT, Head of" Depal"trnent
.JOE S ALEXANDER. Assistant

Hol't.ieulhll'ist
CEO. M. CAMPBELL. Assistant Ho!·t:icultud"l

.JuekJlion
PAUL COr~DITZ. AssisLant in HorticulturE'
BROOKS V. VRAIN. Hortiellltm'ist
GARY DUREN, Assistant in HOI·ticultllre,

Jackson

T. R. CILMOHE. Associate HOI·tlcultul'i:"t.
C l'ossvi lie

ALICE WHEI-CHlJ HlJ, As;-;i:·;tant in
Ho\·ticulful'e

W. f<:. ROEVER. Associate HOl'ticulturisl
A. B. STH,AND, Associate Horticulturist.

Dandl'idg-e
H. D. SWINCiLE, Associate Horticulturist
HENI-UCK van lip WEIU(}<;N, Assistant

H(}dieultlll'isl

INFORMATION
A. J. SIMS. EdiLOl', Head of Department:
HETTY K. ADAMS. Agl'ieultul'al Lillloarian
FRED BER(;(;REN, Assistant Editor
,J. COHDELL HATCR, Assistant 1'~ditOI'

K. L. HERTEL. Physicist
C. J. CRAVEN. Associate Physicist
P. K E\VALD, Associate Physicist!

R. C. Md)ADE. Visual Aids Speeialist
FI,ETCREH. SW}<~ET. Associate J<~dit()t'
IL E. WIU(;HT, J<:dito!'ial Assistant

PHYSICS
R. S. K IH)WICKI, Assistant in I'>hysics
C. B. LANDSTREET, Assistant Physici:-:t
I{EHA LA ""'SON, Assi:-:tan1 in Ph.vsie-.;'

PLANT PATHOLOGY
J. O. ANDJ<~S, Head of Depa.rtment (on leave!
H. J<~. REED, Associate Plant Pathologist.

Aeting Head
A. Y. CHAMBEH's. Assistant ill Plant

Pathology. Jackson
BUHTON Y. ENDO, Associatp Plant

Patholog·ist1• Jackson
.JAMES M. EPPS, Associate Plant Pathologist.

Jackson I

O. J:<~. GOFF. Head of DelJal'tment
,J. K. BLETNER. Associate Poultl'y

Husbandman
.1. H. KIDD, Assistant in Poultry Husbandry
B. J. McSPADDEN, Associate Poulb'Y

Husbandman
H. P. MITCHELL, Assistant in POUltl'Y

E. L. FI<.:LIX, Associatt' Plant Patholog-ist
LEANDER F .• JOHNSON. Assoeiate Plant

Pathologist
DENNIS H. LATHAM, Associate Plant

Patho!og-ist, Springfield
H. A. SKOOC, AssOe1ate Plallf l'ath(llogi~t.

CI'ee'neville1

P'OULTRY
H. V. SHIRLEY .. J I{.. Associatf> Poultry

Hu~;bandman
D. B. SHOAF', Assistant in Poultt·y
.J. F. STEPHENS, Assistant inPoultn:

Husbandry
H.. L. TUGWELL. As~()eiatf> Poultt'),

HllsharHlman

MAIN STATION
J. N. OnOM. Genet'HI Superlntt'ndt'nt of

Fanns

SUBSTATIONS
HEN P. HAZL-r-':WOOD, Superintendent, West

Tellnessee Experiment Station, Jackson
K J. CHAPMAN, Superintendent, Middle

Tennessee Expel'iment Station, Spring
Hill

J. HUGH FELTS. Supel'intendent. Tobacco
Expet'iment Station1, (~l'eenevill('

JOHN A. ODOM, Superintendent. Plateau
Expel'iment Station, Crossville

K L. BOHANAN. Assistant Supel'intendenl:,
PI,lteau Experiment Station, Crossville

LA WSON M. SAFLEY. Superintendent.
Highland Rim "}<Jxperim(>flt Station.
Springfield

,JOHN I{. OWEN, Superintendent, Dairy
EXlwl'iment Station. 1,(lWisburg'

UT-AEC AGRICULTURAL RESEARCH LABORATORY
NATHAN S. HALL, Labol'atory Director
J. MERRILL BIRD, Farm Supel'intendent
EUGENE W. HUPP. Assistant Scientist
LAHHY P. JONI':S. Assistant Scientist
U. S. GRANT KUHN. Ill, Lt. Col.. U.S.

Ail' Force (V.C.):.!
ltOHERT H. MAYO, Assistant Scientist
FRANK R. MRAZ. Research Seientist

ROBERT C. MclLHF;NNY, Research Assistant
RENHY B. PACE. Research Assistant
NORMAN R. PARISH. Rese,"·eh Assistant
DANIEL 1'. SASMORE, Lt. Col.. U.S. Air

Force (V .C.!:.'
!{OGEI{ A. TEEKELL, Assistant. Seientist
IlALPH E. THOMAS. Captain. (1. S. AmlY.

,V.C.,"

lCooperative with U. S. Department of "\g!'iculture
:!Cooperative with U. S. A rrny

\Cooperative with UT-AEC Agricultural ReHearch Laboratory
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Personnel Changes
APPOINTMENTS

\V. H .• J()NES. AC'('jllllltanl .• Janual·~· If). 1!Jf:l~
.1. K. BLETNJ<:I{, As~()('i<lt(' Poult!":v Husband-

man. ,July I, IH5~
HOBEnT L. \VHIl'E. Assistant in Aninwl

Hushand]'y, .Janl1al·~' 20. l!l~~
CLAHENCf<; 1>. CADDY. Assistant ill Animal

Hushandry, March 17. 1!1f)~
CLYDE E. SMITH, Asslwi:d<' Vete]'inHI'ian,

Man·h :{. IH;:>X
CHARLE~ H. (;ASS, Assistant ill Agl'ollomy,

A})J'il I. l!l5X
.J EHRY li ..\.H.I{ON, Assistant ill Anim:ll

Husband"Y, .July 1,IHf>X
I{ .• 1. COOPER. Assi:·;jant Anim:d Hu:-:.hand-

man . .July 1;" 1115S
H. D. BA XTEH, A~sis1an1 J)nil"Y Hushandman.

A}H'il 1S, 1\l5X'
CAHOLYN A. WEI{MAN, Assistant Tl''\tik

Chern ist, S('p1em he I' 1, 1H5X
DAVID B. SHOA F. Assistant ill Poult l'~',

.July I, I!).I):-:
I" MILE~ CAHPJ':N'rJ':H, A:-;:-;i:-;tan1 in !)<lit"y,

,July 1, I~J5~
It. 1', MITCHJ<:LL, i\:-;:-;i:-;tanl in PouI1r.",

,1<Hill:II':'>" 1. J~lS~l

A LICE WHEI-CHU HU, Assistant in Horti-
cult.ul'£:', September 1, 1B5K

MARSHA JAN CRUZE, Assistant in Food
Technology, July 1, I~H):-:

LEON E, ORMli~, Assistant Animal Husband-
man, July 1, 1!)5~

H, B, SMITH, A:-;sistant in Agronomy,
September J, 1!)5~

.JOHN R, OWEN, SupeJ'intendent, Dairy
Ji~xpel'iment Station, Septembel' 1, I05Hl

,1. C, WEBB, Assi:~tHnt Agrieultul'al Eng-ineeJ'.
September 1, I !)5~1

LA!"TIS RATCLIFF. A"istant Dail'Y
Husbandman, Oetoher 1, 1B5S1

VF;I{NON E. ROSS, Assistant AgTieultural
Economist, Octobt'l' I, IH5H

C. E, FULLER, Assistant AgTicultul'al
Econom ist. Oetohel' I, 1H5S

HENRICK van deW.ft~RKEN, Assistant
Ho!,tieultu rist, Oetohel' 1, I95R

BlJl<TON y, ENDO, Associate Plant
Pathologist, Octobe!' !I. 1!15S1

D, F, BURCHFIELD, Assistant in Animal
Husbnndl'Y, Dt:'('pmbel' 4, InSS

ImSIGNATIONS
CECIL ::.. M{'i\1INN, i\;-;:-;i:-;j:llll in Animal

Hu~il:llldl·Y .• Jalll!;II'Y I~, J~l;)~
,,"VILLIS H, SMITH. Assistan1 ill Animal

Hushand!'."'. M<I!'('h 17. l~I;),...•
C. n, FISHJ<:I{, As ...·>is1<l1l1 ill Agl"Ollomy,

..\ prj] 1i). 1!l':)~
(;ENKVA T, HAMILTON, Assistant Textilt,

Chcmi;-'.t, ,sl'Plcmlwl' :\1. J !IG~
MAH,101-{IE H, CHIU,sMAN, Assistant ill

Food Tcehno\ogy, .July ;;0. 1!lE)k
S. (;, BBEE1,ANI>, Assi: ..;tant I<:ntomoloj.!ist,

.Jub· Ii). I!l;):'"
I1L\ L. DYEH. A",-.;isl:llll i\llim:lI Hu:-;hlltldman .

.July 'W .. l!L;~

CHARL";S W. LINGEIH'ELT. Assistant in
Agronomy, .June :W, 1~J5k

WM, M. WHITAKER. Assi:-,;tant Dairy
Husbandman .• Julv :11. 1~l5X

C. L, SCHOCGS, A~s()eiat(' AgTieultul'ul
Economist. Septemhe!' 15. 1!l5X

DA vln L. BHOWN, Assoei'lte AgTieultlH'al
F:eonomist, Sf'ptemhe!' 20. UHiX

F, \V. COOLEH, Assistant. Horticulturist,
Septembel' ;{1, I!J5S

WM, V. S[GLI~H, Assistant in Agronomy.
No"emhel' :-W, IH5R

1\, (;. Van HORN, Superintendent, Dail'Y
KxpP!'inwn1 Stntl011 . .1u nt:' 30. HH)~

RETIRED

IUCHAHll J. H()I.In:IL Fon':-;tl'.v ;\:-;:-;i:-;tanl,
Ma\ :~;\, J :l;-)?'

DIED
H, 1\. ARNOLIJ, A:-;s()('iat.e 1\g-t'ieultural

F:nf.{illCE'I',Oetohel' 5. 195r:
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