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FOREWORD

INCE WORLD WAR II the demand for trained scientists has
increased far beyond the most optimistic estimate. Much has

been said and much has been written about the current shortage
of scientists. However, scientists are being educated and trained
in far greater numbers today than they were prior to World
War II. The agricultural experiment stations in general, and the
Minnesota Agricultural Experiment Station in particular, are
doing a magnificent job of training scientists in agriculture and
related professions.

Prior to the passage of the Morrill Act, 1862, one out of 1,900
boys and girls of college age entered colleges in the United States.
Today one out of three high school graduates enters college. This
is in no small part due to the Land Grant Colleges, which were
authorized under the Morrill Act. )

Some agricultural experiment stations were established be-
fore 1887, but the Hatch Act of that year, passed by the Congress
of the United States, provided that an experiment station be es-
tablished in every state and territory. A very important part of
the Act was the provision that the experiment station should be
part of the Land Grant College. Thus it became imperative that
agricultural experiment stations began training scientists as early
as 1887.

The University of Minnesota is a Land Grant College. The
Institute of Agriculture of the University is comprised of the
College of Agriculture, Forestry, and Home Economics, the Agri-
cultural Experiment Station, and the Agricultural Extension
Service.

The members of the faculty of the Institute of Agriculture do
research in the Agricultural Experiment Station and teach in the
College of Agriculture, Forestry, and Home Economics. Further-

4



AGRICULTURAL EXPERIMENT STATION 5

more, permanent and senior members of these staffs are also on
the faculty of the Graduate School of the University. Therefore,
it is common that one person is a member of three staffs, namely,
the College of Agriculture, the Agricultural Experiment Station,
and the Graduate School. In this capacity he teaches classes, does
research, and advises and guides graduate students.

All of the research in the Institute of Agriculture is admin-
istered by the Experiment Station and much of it is supported by
Experiment Station funds. The graduate students are the key to
the role that the Experiment Station plays in the training of
scientists. At the present time there are about 350 students on
the St. Paul Campus who are enrolled in the Graduate School.
Approximately 275 of them are employed on a part time basis
by the Experiment Station. They are doing research on Experi-
ment Station projects under the guidance and supervision of
members of the staff of the Experiment Station, College of Agri-
culture, and Graduate School. They are also preparing theses to
comply with the requirements of the Graduate School for the
Master of Science degree and the degree of Doctor of Philosophy.
The thesis research is original research, usually on a subject re-
lated to an Experiment Station project. Results of all the research
are available to the public. '

According to records of the Graduate School of the University,
674 Doctor of Philosophy degrees were granted in agricultural
studies in the period 1938 through 1956. In the eight years, 1948-
1956, 456 Master of Science degrees were granted in agricultural
areas of study. Virtually all of these students did some kinds of
investigations on Experiment Station projects or on related sub-
jects. All of them acquired some training and experience while
fulfilling the requirements for their degrees. '

Another group of students whose training is being supported
in part by the Agricultural Experiment Station is the large group
of students, approximately 200, in the College of Agriculture, For-
estry, and Home Economics who earn part or all of their expenses
for a college education by working part time on Experiment Sta-
tion funds. These students work between classes and nights,
Saturdays, and Sundays to earn enough money to stay in school.
They are doing very necessary and important work on research
projects, and at the same time they are learning some of the rudi-
ments of becoming a scientist.

It is the graduate students, however, who become the profes-
sors and research scientists of the future. They work as appren-
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tices to experienced research scientists on the Experiment Station
staff. They learn as they work and gain experience. At the same
time they are attending classes in the University to fulfill the
scholastic or credit requirements for their respective advanced
degrees.

This is an unusually profitable arrangement, for here the stu-
dent listens to lectures, works in class laboratories, and works in
research laboratories in intimate contact with his major professor.
The Agricultural Experiment Station to a considerable degree
makes this possible by carrying out its responsibilities to investi-
gate problems related to production, marketing, and utilization
of agricultural products.

The graduate students are not only being trained to become
professional scientists, but they are performing an invaluable
service to the Experiment Station and consequently to the state
and nation. They are the extra hands of the full time staff mem-
bers. One staff member responsible for several Experiment Sta-
tion research projects can do only so much work in one day. With
the help of 5, 6, or even 10 graduate assistants, however, he can
accomplish much more research. At the same time, he is trans-
ferring his knowledge and experience to his students, the future
scientists of America.

CHANGES IN STAFF

Appointments

Patricia Lee Van Burgh Allison, Ph.D., assistant professor,
Department of Plant Pathology and Botany, February 1, 1857.

E. T. Andersen, M.S., instructor, Department of Horticulture,
December 16, 1956.

R. K. Anderson, D.V.M., associate professor, School of Veteri-
nary Medicine, July 1, 1956.

E. V. Bakuzis, M.S., research fellow, School of Forestry, July 1,
1956.

G. H. Bridgmon, Ph.D., research associate, Department of
Plant Pathology and Botany, July 1, 1956.

R. A. Briggs, Ph.D., associate professor, Department of Agron-
omy and Plant Genetics, July 1, 1956.

Marion A. Brooks, Ph.D., instructor, Department of Entomol-
ogy and Economic Zoology, September 16, 1956.
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C. L. Cole, Ph.D., professor and head, Department of Dairy
Husbandry, October 1, 1956.

W. H. Cromell, B.S., instructor, North Central School and Ex-
periment Station, September 1, 1956.

Suzanne Davison, Ph.D., associate professor, School of Home
Economics, August 16, 1956.

J. D. Donker, Ph.D., associate professor, Department of Dairy
Husbandry, July 1, 1956.

H. E. Dzuik, D.V.M,, instructor, School of Veterinary Medicine,
January 1, 1957.

K. D. Fezer, Ph.D., research fellow, Department of Plant Pa-
thology and Botany, October 1, 1956.

D. F. Fienup, Ph.D., research associate, Department of Agri-
cultural Economics, January 16, 1957.

R. A. Frederiksen, B.S., plant pathologist, USDA, Department
of Plant Pathology and Botany, September 4, 1956.

L. D. Frenzel, M.S., research fellow, Department of Ento-
mology and Economic Zoology, September 1, 1956.

L. A. George, D.V.M., research fellow, School of Veterinary
Medicine, October 1, 1956.

R. L. Glass, Ph.D., assistant professor, Department of Agricul-
tural Biochemistry, August 16, 1956. '

J. G.-Hartsock, M.S., agricultural engineer, USDA, Depart-
ment of Agricultural Engineering, July 1, 1956.

R. C. Herschler, D.V.M., research fellow, School of Veterinary
Medicine, July 1, 1956.

P. E. Hunter, Ph.D., research fellow, Department of Entomol-
ogy and Economic Zoology, October 1, 1956.

D. C. Innes, D.V.M,, research fellow, School of Veterinary
Medicine, September 16, 1956. \

A. G. Johnson, B.S., instructor, Department of Horticulture,
October 1, 1956.

F. D. Knippling, D.V.M,, instructor, School of Veterinary
Medicine, September 16, 1956.

P. N. Knorr, M.F., instructor, School of Forestry, July 1, 1956.

R. E. Larson, B.S., agricultural engineer, USDA, Department
of Agricultural Engineering, July 1, 1956.

F. I. Lauer, Ph.D., research fellow, Department of Horticul-
ture, August 1, 1956.

E. W. Learn, Ph.D,, research associate, Department of Agri-
cultural Economics, October 1, 1956.
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D. B. Linden, Ph.D., research fellow, Department of Agronomy
and Plant Genetics, July 1, 1956. ‘

Wm. Matalamaki, M.S., assistant professor and superintendent,
North Central School and Experiment Station, October 1, 1956.

R. P. Marvin, instructor, Department of Agricultural Engi-
neering, July 1, 1956.

J. D. Miller, B.S., plant pathologist, USDA, Department of
Plant Pathology and Botany, July 1, 1956.

Nabuko Mizuno, Ph.D., instructor, Department of Plant Pa-
thology and Botany, April 1, 1957.

G. C. Papavizas, Ph.D,, instructor, Department of Plant Pa-
thology and Botany, April 1, 1957.

J. C. Schlotthauer, D.V.M., instructor, School of Veterinary
Medicine, April 16, 1957.

Cherng-jiann Schiue, Ph.D., research fellow, School of For-
estry, July 1, 1956.

W. W. Sisler, M.S., research fellow, Department of Agronomy
and Plant Genetics, October 1, 1956.

R. A. Skok, ML.F., research fellow, School of Forestry, Febru-
ary 1, 1957.

A. W. Stinson, D.V.M,, instructor, School of Veterinary Medi-
cine, July 16, 1956. .

D. P. Taylor, M.S., research fellow, Department of Plant Pa-
thology and Botany, September 16, 1956.

E. S. Thompson, D.V.M,, instructor, School of Veterinary Med:-
cine, November 1, 1956.

H. D. Thurston, M.S., instructor, Department of Plant Pathol-
ogy and Botany, July 1, 1956.

P. J. Tichenor, M.S., instructor and extension information
specialist, Information Service, July 1, 1956.

J. W. Walker, D.V.M., instructor, School of Veterinary Medi-
cine, August 1, 1956.

W. F. Wedin, Ph.D., research agronomist, USDA, Department
of Agronomy and Plant Genetics, April 1, 1857.

R. D. Wilcoxson, M.S., instructor, Department of Plant Pa-
thology and Botany, July 1, 1956.

K. E. Winsness, M.F., instructor, School of Forestry, July 1,
1956.

B. E. Youngquist, M.S., assistant professor and superintendent,
Northwest School and Experiment Station, July 1, 1956.
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Promotions

J. R. Beer, Ph.D., associate professor, Department of Ento-
mology and Economic Zoology, July 1, 1956.

R. N. Campbell, M.S., research fellow, Department of Plant
Pathology and Botany, July 1, 1956.

Roy G. Francis, Ph.D., associate professor, Department of
Rural Sociology, September 1, 1956.

A. L. Good, Ph.D., associate professor, School of Veterinary
Medicine, July 1, 1956.

W. H. Gray, M.S., assistant professor, West Central Experi-
ment Station, July 1, 1956.

A. E. Hutchins, Ph.D., professor, Department of Horticulture,
July 1, 1956.

T. H. King, Ph.D., professor, Department of Plant Pathology
and Botany, July 1, 1956.

A. J. Linck, Ph.D., assistant professor, Department of Plant
Pathology and Botany, July 1, 1956.

D. G. Low, Ph.D., associate professor, School of Veterinary
Medicine, January 1, 1957

J. M. MacGregor, Ph.D., professor, Department of Soils, Julyl
1956.

M. P. Meyer, M.F., assistant professor, School of Forestry,
July 1, 1956.

J. C. Olson, Jr., Ph.D., professor, Department of Dairy Hus-
bandry, July 1, 1956.

C. H. Pyne, M.S., research fellow, Department of Dairy Hus—
bandry, July 1, 1956

L. L. Smlth Jr., Ph.D., professor, Department of Entomology
and Economic Zoology, July 1, 1956.

R. E. Smith, M.S,, assistant professor, West Central Experi-
ment Station, July 1, 1956.

D. M. Stewart, Ph.D., plant pathologist, USDA, Department
of Plant Pathology and Botany, December 16, 1956.

M. -H. Swanson, Ph.D., associate professor, Department of
Poultry Husbandry, July 1, 1956.

Resignations

Patricia Lee Van Burgh Allison, Ph.D., assistant professor,
Department of Plant Pathology and Botany, to accept position
with the University of Pennsylvania, Philadelphia, effective
June 30, 1957.
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J. R. Beebe, M.S., instructor, Department of Agricultural Engi-
neering, to accept position as Project Engineer with the New Idea
Division of Avco Manufacturing Company, Cold Water, Ohio, ef-
fective July 1, 1956.

J. T. Bell, D.V.S., instructor, School of Veterinary Medicine,
to accept position in the Department of Veterinary Anatomy at
Jowa State College, Ames, Iowa, effective July 28, 1956.

E. D. Besch, D.V.M,, instructor, School of Veterinary Medi-
cine, to accept position as assistant professor at the Oklahoma
Agricultural and Mechanical College, Stillwater, Oklahcema, effec-
tive September 15, 1956.

C. W. Boothroyd, Ph.D., assistant professor, Department of
Plant Pathology and Botany, to accept position at Cornell Univer-
sity, Ithaca, New York, effective September 15, 1956.

R. N. Campbell, M.S., research fellow, Department of Plant
Pathology and Botany, to accept position with the Forest Prod-
ucts Laboratory, Madison, Wisconsin, effective June 30, 1957.

C. L. Cole, Ph.D., associate professor and superintendent,
North Central School and Experiment Station, Grand Rapids, to
accept the position of Head of the Department of Dairy Hus-
bandry, University of Minnesota, effective September 30, 1956.

W. M. Dickson, D.V.M,, instructor, School of Veterinary Medi-
cine, to return to Washington State College at Pullman, Wash-
ington, effective December 15, 1956.

H. D. Fausch, Ph.D., associate professor, Northwest Experi-
ment Station, to accept position as Head of the Swine Breeding
Department, California Polytechnic College, Pomona, California,
effective September 29, 1956.

Charles Gale, D.V.M.,, instructor, School of Veterinary Medi-
cine, to accept position as assistant professor at the Agricultural
Experiment Station at Wooster, Ohio, effective October 15, 1956.

L. A. George, D.V.M,, research fellow, School of Veterinary
Medicine, to return to his home in Washington due to illness in
his family, effective December 31, 1956.

O. F. Hall, Ph.D., professor, School of Forestry, to accept posi-
tion as Professor of Forest Management, Department of Forestry
and Conservation at Purdue University, effective June 30, 1957.

R. V. Keppel, M.S,, instructor, Department of Agricultural
Engineering to accept position with U. S. Soil Conservation Serv-
ice, Albuquerque, New Mexico, effective December 12, 1956.

R. J. Xlug, M.S,, research fellow, Department of Plant Pathol-
ogy and Botany, to accept position with the Minnesota Mining
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and Manufacturing Company, Minneapolis, effective June 30,
1957. .
D. R. Knauff, D.V.M,, instructor, School of Veterinary Medi-
cine, to accept the position of research veterinarian with Hess
and Clark Company of Ashland, effective September 15, 1958.

F. D. Knippling, D.V.M,, instructor, to accept position with
the Charles Pfizer Company, Inc., at Terra Haute, Indiana, effec-
tive June 30, 1957.

T. H. Nicolson, Ph.D., research fellow, Department of Plant
Pathology and Botany, to accept position at the University of
Nottingham, England, effective August 31, 1956.

E. L. Pinnell, Ph.D., associate professor, Department of Agron-
omy and Plant Genetics, to accept Chairmanship of Field Crops
Department, University of Missouri, Columbia, Missouri, effec-
tive February 6, 1957.

A. A. Piringer, Ph.D., assistant professor, Department of Hor-
ticulture, to accept position with the U. S. Department of Agri-
culture, Beltsville, Maryland, effective August 11, 1956.

Frank Sauer, D.V.M,, instructor, School of Veterinary Medi-
cine, to accept a position with the Canadian Government in
Ottawa, Canada, effective June 30, 1957.

W. W. Sisler, M.S., research fellow, Department of Agronomy
and Plant Genetics, to join the Malting Barley Improvement
Association, Milwaukee, Wisconsin, as an agronomist, effective
June 15, 1957.

E. S. Thompson, D.V.M., instructor, School of Veterinary
Medicine, to enter general practice at Hastings, Minnesota, effec-
tive March 15, 1957.

Retirements

L. M. Winters, Ph.D., professor, Department of Animal Hus-
bandry, August 31, 1956.

Leaves of Absence

W. J. Aunan, Ph.D., associate professor, Department of Animal
Husbandry, on leave to attend sessions of American Meat Insti-
tute Foundation, University of Chicago, June 16 to June 30, 1957.

P. M. Burson, M.S., professor, Department of Soils, special as-
signment to Seoul National University of Korea, June 1, 1956 to
December 14, 1956.
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H. C. Chiang, Ph.D., research associate, Department of Ento-
mology and Economic Zoology, Guggenheim Fellowship to study
at Cambridge University, England, September 16, 1956 to June
15, 1957. ,

R. S. Dunham, M.S., professor, Department of Agronomy and
Plant Genetics, quarter leave from the University making pos-
sible a trip to Europe to visit centers of weed research in seven
countries, June 21, 1956 to September 1, 1956.

D. W. French, Ph.D., assistant professor, Department of Plant
Pathology and Botany, on leave to study tree disease with U. S.
Department of Agriculture Forest Service in Alaska, June 10,
1957 to June 30, 1957,

H. L. Hansen, Ph.D., associate professor, School of Forestry,
on leave to do research on Balsam fir in Canada, October 1 to
December 31, 1956.

Andrew Hustrulid, Ph.D., professor, Department of Agricul-
tural Engineering, on leave to accept assignment to Seoul Univer-
sity, Korea, August 1, 1956 to January 5, 1957.

T. H. King, Ph.D., professor, Department of Plant Pathology
and Botany, on leave to serve as an adviser in Plant Pathology
to the College of Agriculture, Seoul National University of Korea,
March 29, 1957 to June 30, 1957.

J. W. Lambert, Ph.D., associate professor, Department of
Agronomy and Plant Genetics, quarter leave from University to
do research and study methods in genetics and plant breeding in
Norway, Sweden, and other European countries, May 1, 1956 to
July 31, 1956.

1. E. Liener, Ph.D., associate professor, Department of Agricul-
tural Biochemistry, on leave to accept position with the Carls-
berg Laboratories in Copenhagen, Denmark, May 16, 1957 to June
30, 1957. ‘

C. E. Mickel, Ph.D., professor and head, Department of Ento-
mology and Economic Zoology, on leave to assist in the rehabili-
tation of the Seoul National University of Korea, March 30, 1957
to June 30, 1957.

W. M. Myers, Ph.D., professor and head, Department of Agron-
omy and Plant Genetics, on leave to attend Seventh International
Grassland Congress in New Zealand, November 6, 1956 to Novem-
ber 26, 1956.

T. A. Nodland, Ph.D., assistant professor, Department of Agri-
cultural Economics, on leave due to illness, July 1, 1956 to Sep-
tember 30, 1956.
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E. H. Rinke, Ph.D., professor, Department of Agronomy and
Plant Genetics, on leave to accept appointment as agricultural
officer with FAO-U.N. in Rome, Italy, July 1, 1956 to June 30, 1957.

A. E. Schneider, Ph.D., professor, School of Forestry, on leave
to head Seoul National University Cooperative Project, Septem-
ber 5, 1954 to (Indefinite).

D. A. Willigan, D.V.M., B.S.A., M.S,, instructor, School of
Veterinary Medicine, on leave to accept position with the Medi-
cal Department, Brookhaven National Laboratory, Long Island,
New York, August 1, 1956 to August 31, 1957.

Deaths

T. H. Canfield, M.S., associate professor, Department of Poul-
try Husbandry, March 10, 1957.

Publications

Agricultural Experiment Station

GENERAL BULLETIN SERIES

436. Forty Years of Weather at the Cloquet Experimental
Forest. T. Schantz-Ilansen and Raymond A. Jensen, 20 pages,
5,000.

437. Organizational Problems in Developing the Small
Watersheds of Minnesota. Virgil Herrick and Philip M. Raup,
24 pages, 5,000.

438. Soil Management Studies on the Webster Soils of
Southern Minnesota. C. O. Rost and H. W, Kramer, 16 pages, 6,000.

439. Distribution of Grasslands in Minnesota. Frank T. Hady
and S. A. Engene, 28 pages, 7,500.

440. Soil Fertility Investigations on the Kenyon, Kasson, and
Associated Soils of Minnesota. A. C. Caldwell, 40 pages, 3,500.

441. Fruit Varieties Developed at the University of Minne-
sota Fruit Breeding Farm. W. H. Alderman, A. N. Wilcox, and
T. S. Weir, 36 pages, 5,000.

442. Manufacturing Costs in Minnesota Creameries. Arvid C.
Knudtson and E. Fred Koller, 32 pages, 7,000.

443. Operating Loans of the Farmers Home Administration
in Minnesota. Reynold P. Dahl, 20 pages, 5,000.
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TECHNICAL BULLETIN SERIES

220. Soil Fertility and Crop Rotation Studies at the North-
east Experiment Station, Duluth, Minnesota, 1916-1952. Mark J.
Thompson, 56 pages, 3,000.

221. A Method for the Detection of Lead in Bovine Blood and
Liver. Paul B. Hammond, Harold N. Wright, and Martin H.
Roepke, 14 pages, 4,000.

MINNESOTA FARM AND HOME SCIENCE

Volume XIV, Number 1, 16 pages, 16,500.
Volume XIV, Number 2, 24 pages, 16,500.
Volume XIV, Number 3, 20 pages, 16,500.

REPORT SERIES

Sixty-Third Annual Report of the Minnesota Agricultural
Experiment Station. July 1, 1955 to June 30, 1956, 52 pages, 2,500.

Miscellaneous Report 20. Maturity Ratings for Corn Hybrids
in Minnesota, 1956-57. A. F. Troyer, 16 pages, 7,500.

Miscellaneous Report 24. Varietal Trials of Farm Crops. R. G.
Robinson et al. (Agronomy and Plant Genetics Department),
32 pages, 12,000.

Miscellaneous Report 27. New Garden Chrysanthemums—
Introductions for 1957 (Minnpink, Minnbronze, and Golden
Fantasy). Horticulture Department, 4 pages, 5,000.

Miscellaneous Report 28. Minnesota Hybrid Corn Perform-
ance Trials, E. L. Pinnell and A. F. Troyer, 24 pages, 12,000.

Agricultural Extension Service

BULLETIN SERIES

196. (Reprint) Planting the Farmstead Shelterbelt. Parker
Anderson and Marvin Smith, 20 pages, 10,000.
224, (Reprint) Fruit Varieties for Minnesota. Orrin C. Turn-
quist and Leon C. Snyder, 16 pages, 10,000.

- 2b63. (Reprint) Insulation and Ventilation of Animal Shelter
Buildings. Dennis Ryan, 24 pages, 15,000.

258.  (Reprint) Evergreens. Marvin Smith, Richard Stadtherr,
A. C. Hodscn, and David W. French, 28 pages, 10,000.
+ 267. (Reprint) Woody Plants for Minnesota. Leon C. Snyder
and Marvin E. Smith, 32 pages, 10,000.
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¢ 270. (Revised) Backgrounds for Your Home. Charlotte Kirch-
ner and Myra Zabel, 12 pages, 8,000.
v 272. (Reprint) Building Better Farm Fences. John R. Neetzel,
12 pages, 8,000.
.- 274. (Reprint) Care of House Plants. Richard E. Widmer and
Leon C. Snyder, 32 pages, 15,000.
» 279. (Reprint) Pictures, Selecting, Framing, Hanging. Myra
Zabel, 20 pages, 20,000.
280. (Reprint) Letting Color Work for You in Home Fur-
nishings. Myra Zabel, 16 pages, 15,000.
282. Home Laundering. Elizabeth A. Rivers, 24 pages, 11,500.
283. Landscaping the Home. C. Gustav Hard, 16 pages, 25,000.
284. Culinary Herbs. A. E. Hutchins and O. C. Turnquist, 16
pages, 5,000.

PAMPHLET SERIES

134. (Reprint) Custom Rates for Farm Operation. H. J. Aune

and T. R. Nodland, 6 pages, 5,000.

- 173.  (Revised) The Family Dollar. § pages, 2,000.

+194. (Revised) 1957 Crop Production Guide for Minnesota.
R. A. Briggs, C. A. Simpkins, and Curtis Overdahl, 5,000.

- 195, The Middle Years of Childhood (6-12). Charles W.
Martin, 6 pages, 25,000.

196, Family Planning and Sharing. Charles W. Martin, 6
pages, 20,000.

v 197, What Can We Expect from Our Teenagers? Charles W.
Martin, 6 pages, 20,000. :

FOLDERS

22.  (Reprint) 1956 Varieties of Farm Crops. 24 pages, 5,000.

= 22. (Revised) 1957 Varieties of Farm Crops. 24 pages, 30,000.
" 38. (Revised) Cutting Pork and Lamb for Home Use. P. A.
Anderson, 4 pages, 10,000.

" 39. (Revised) Cutting the Beef Carcass. P. A. Anderson,
6 pages, 10,000. ‘

. 40. (Revised) Home Curing of Pork. P. A. Anderson, 8 pages,
10,000. '

- 128. (Revised) Your Flax Crop. 8 pages, 5,000.

-~ 154. (Revised) Vegetable Varieties for Minnesota. O. C.
Turnquist, 10 pages, 12,000.

v 163. (Reprint) Raspberries for Minnesota. L. C. Snyder, 8
pages, 10,000.
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164. (Reprint) Getting Started With Your Vegetable Garden.
O. C. Turnquist, 10 pages, 12,000. _

# 184. (Revised) Know the Meat You Buy. Eleanor Loomis, 8
pages, 10,000.

v 191.  (Revised) Cultural and Chemical Weed Control in Min-
nesota, 1957. R. S. Dunham, R. E. Nylund, and H. L. Hansen, 40
pages, 20,000.

v 191T. (Reprint) Weed Control in Minnesota, 1956 (A Sum-
mary). 8 pages, 5,000.

v 191T. (Revised) Weed Control in Minnesota, 1957 (A Sum-
mary). 10 pages, 20,000.

“196. (Revised) Know the Processed Foods You Buy. Eleanor
Loomis, 8 pages, 10,000.

197. (Revised) Know the Best Buys in Fruits and Vege-
tables. Eleanor Loomis, 6 pages, 10,000.

. 198. Prevent Off-Flavors in Milk. J. H. Gholson, 8 pages,

20,000.

YOUNG FARMER AND HOMEMAKER CIRCULARS

5. What You Should Know About Marketing. Harold C.
Pederson and. Fred C. Olson, 12 pages, 10,000.

NEWSLETTERS
Name of Publication Issues Pages Circulation
Buy Best BUYS e 24 36 36,000
Club Leader Letter ..o s 4 32 19,436
Dairy Herd Improvement Monthly Letter . . 12 48 45,600
Dairy Herd Improvement Association Sum-

INATY e e e 1 63 4,500
Farm Business Notes ... 12 48 40,550
Forestry Notes 7 14 1,540
Garden Fact Sheet ... ... 8 24 1,600
Helps for Home Agents ... 23 101 3,059
Home Garden Tips ... .. 34 34 7,616
Minnesota Feed Service ..., 4 16 8,000
Minnesota State Florists’ Letter . .. 6 60 2,850
Nurserymen’s Newsletter ... 6 24 3,300
Our Land o e 52 52 31,720
Radio Shorts ... e 52 156 10,140
Reaching Rural People . 12 48 2,760
Rural Youth News . . i 6 24 12,900
Visual Aids Tip Sheet (part of Reaching

Rural People) .. 12 24 6,240

TOLAL o 275 804 237,181
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4-H CLUB BULLETIN SERIES

8. (Reprint) 4-H Bread. Ina B. Rowe and Evelyn D. Harne,
28 pages, 10,000.

9. (Reprint) Dairy Heifer Project. 8 pages, 25,000.

16. (Reprint) Our Goal Is Health. 4 pages, 45,000.

31. (Reprint) 4-H Clothing Construction Helps. 40 pages,
15,000.

36. (Reprint) 4-H Homemaking Assistance. 24 pages, 15,000.

38. 4-H Farm and Home Shop (Woodworking). 48 pages,
17,500.

_ Scientific Journal Series Papers

AGRICULTURAL ENGINEERING

3975. The use of the heat pump in grain drying. A. M. Flikke,
H. A. Cloud, and A. Hustrulid. The Journal of the American So-
ciety of Agricultural Engineers, Vol. 14, No. 2. 1957.

3682. Effect of mechanical damage due to rotary hoeing on
corn and soybeans. L.. A. Liljedahl and John Strait. Research
Report North Central Weed Control Conference, p. 177. December
10-12, 1956.

3683. Effect of speed in rotary hoe operation. L. A. Liljedahl
and John Strait. Research Report North Central Weed Control
Conference, p. 177. December 10-12, 1956.

3684. Effect of tooth penetration in rotary hoe operation.
L. A. Liljedahl and John Strait. Research Report North Central
Weed Control Conference, p. 176. December 10-12, 1956.

3685. Comparison of some substitutes for the first cultivation
in soybeans. L. A. Liljedahl and John Strait. Research Report
North Central Weed Control Conference, p. 179. December 10-12,
1956. ,

3686. Effect of band width on effectiveness of over-the-row
band application of herbicide sprays. L. A. Liljedahl and John
Strait. Research Report North Central Weed Control Conference,
p. 176. December 10-12, 1956. :

3687. Effectiveness of several rotary hoeings. L. A. Liljedahl

and John Strait. Research Report North Central Weed Control
~ Conference, p. 178. December 10-12, 1956.

3688. Comparison of some substitutes for the first cultivation
in corn. L. A. Liljedahl and John Strait. Research Report North
Central Weed Control Conference, p. 175. December 10-12, 1956.
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AGRONOMY AND PLANT GENETICS

3394. Inheritance of the mode of reaction to stem rust, par-
ticularly race 15B, and leaf rust in two crosses of vulgare wheats.
Guy L. Jones and E. R. Ausemus. Agronomy Journal, 48:435-439.
October, 1956.

3546. Pre-planting tillage for weed control in soybeans. R. G.
Robinson and R. S. Dunham. Agronomy Journal, 48:493-495.
November, 1956.

3579, Cytogenetic notes on chromoscmal interchanges in bar-
ley. C. R. Burnham and A. Hagberg. Hereditas, 42:467-482. 1956,

3639. Interspecific hybridization of three diploid Medicago
species. E. W. Sprague. Report of the Fifteenth Alfalfa Improve-
ment Conference, pp. 2-3. 1956.

3650. Giant foxtail control in corn. R. G. Robinson, L. S. Jor-
dan, and R. S. Dunham. Research Report Thirteenth Annual North
Central Weed Control Conference, pp. 94-95. 1956.

3651. Giant foxtail control in soybeans. R. G. Robinson, L. S.
Jordan, and R. S. Dunham. Research Report Thirteenth Annual
North Central Weed Control Conference, p. 106. 1956.

36562. Giant foxtail control in alfalfa after the first hay crop
is removed. R. G. Robinson, L. S. Jordan, and R. S. Dunham.
Research Report Thirteenth Annual North Central Weed Control
Conference, p. 117. 1956.

3653. - Green and yellow foxtail control in soybeans. R. G.
Robinson, R. L. Thompson, J. R. Thompson, O. C. Soine, and R. S.
Dunham. Research Report Thirteenth Annual North Central
Weed Control Conference, pp. 106-107. 1956.

3654. Effects of 2,4-D, MCP and 4-(2,4-DB) on Andrew oats.
R. G. Robinson, L. S. Jordan, and R. S. Dunham. Research Report
Thirteenth Annual North Central Weed Control Conference, pp.
81-82. 1956. —

3655. Effects of 2,4-D, MCP, and 4-(2,4-DB) on red clover,
sweet clover, and alfalfa sown with an oats companion crop. R. G.
Robinson, L. S. Jordan, and R. S. Dunham. Research Report Thir-
teenth Annual North Central Weed Control Conference, pp. 116-
117. 1956. :

36566. Grass weed control in soybeans at ten locations in Min-
nesota. K. L. Blanchard, L. S. Jordan, and E. H. Jensen. Research
Report Thirteenth Annual North Central Weed Control Confer-
ence, p. 102. 1956.

3657. Pre-tillage treatment with ATA and 2,4-D for Canada
thistle control in flax, soybeans, and corn. K. L. Blanchard, L. S.
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Jordan, and E. H. Jensen. Research Report Thirteenth Annual
North Central Weed Control Conference, p. 2. 1956.

3658. The inheritance of a lethal character in alfalfa. W. M.
Lewis and L. J. Elling. Report of the Fifteenth Alfalfa Improve-
ment Conference, pp. 7-9. 1956.

3659. Effect of various herbicides on smooth-leaved Canada
thistle (Cirsium arvense var. integrifolium). K. L. Blanchard
and R. S. Dunham. Research Report Thirteenth Annual North
Central Weed Control Conference, p. 1. 1956.

3660. Effect of various herbicides on corn spurry (Spergula
arvensis). K. L. Blanchard and R. S. Dunham. Research Report
Thirteenth Annual North Central Weed Control Conference, p. 64.
1956. :
3661. Tolerance to herbicides of established legumes grown
for seed. R. R. Yeo and R. S. Dunham. Research Report Thirteenth
Annual North Central Weed Control Conference, pp. 117-118. 1956.

3662. Control of perennial weeds in established legumes
grown for seed. R. R. Yeo and R. S. Dunham. Research Report
Thirteenth Annual North Central Weed Control Conference,
pp. 6-7. 1956.

3663. Spray-curing legumes grown for seed. R. R. Yeo and
R. S. Dunham. Research Report Thirteenth Annual North Central
Weed Control Conference, p. 170. 1956.

3664. Comparison of various herbicides for control of hoary
alyssum (Berteroa incena) in red clover. K. L. Blanchard and
R. S. Dunham. Research Report Thirteenth Annual North Central
Weed Control Conference, pp. 62-63. 1956.

3666. Control of quackgrass with dalapon. R. R. Yeo, R. S.
Dunham, and R. A. Herrett. Research Report Thirteenth Annual
North Central Weed Control Conference, pp. 44-45. 1956.

3667.. Amizol and ammate singly, and heavy rates of 2,4-D
and 2,4,5-T, singly and in mixtures with amizol, for eradication
of leafy spurge (Euphorbia esula) by late fall application. K. L.
Blanchard and R. S. Dunham. Research Report Thirteenth Annual
North Central Weed Control Conference, p. 16. 1956.

3668. Comparison of various herbicides for control of bladder
campion (Silene cucubalis) in red clover. K. L. Blanchard and
R. S. Dunham. Research Report Thirteenth Annual North Central
Weed Control Conference, p. 31. 1956.

3669. Comparison of various herbicides for control of horse
nettle (Solanum carolinense) growing in corn. K. L. Blanchard
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and R. S. Dunham. Research Report Thirteenth Annual North
Central Weed Control Conference, pp. 31-32. 1956.

3670. Comparison of various herbicides for control of giant
foxtail (Setaria faberii) growing in corn. K. L. Blanchard and
R. S. Dunham. Research Report Thirteenth Annual North Central
Weed Control Conference, pp. 87-88. 1956.

3671. Comparison of various chemicals for control of white
cockle (Lychnis alba) in red clover. K. L. Blanchard and R. S.
Dunham. Research Report Thirteenth Annual North Central
Weed Control Conference, p. 63. 1956.

3672. Comparative effects of various herbicides for control
of white cockle (Lychnis alba) in red clover. K. L. Blanchard
and R. S. Dunham. Research Report Thirteenth Annual North
Central Weed Control Conference, p. 63. 1956.

3673. Effect of various herbicides on Kochia (Kochia sco-
paria). K. L. Blanchard and R. S. Dunham. Research Report
Thirteenth Annual North Central Weed Control Conference, p. 63.
1956. '

3676. Green and yellow foxtail control in flax. R. S. Dunham,

0. C. Soine, J. R. Thompson, R. L. Thompson, and R. G. Robinson.

., Research Report Thirteenth Annual North Central Weed Control
Conference, p. 98. 1956.

3677. Wild oat control in flax. R. S. Dunham, O. C. Soine,
R. L. Thompson, and R. G. Robinson. Research Report Thirteenth
Annual North Central Weed Control Conference, p. 50. 1956.

3678. Giant foxtail control in flax. R. G. Robinson, L. S. Jor-
dan, and R. S. Dunham. Research Report Thirteenth Annual
North Central Weed Control Conference, p. 99. 1956.

3679. Comparison of 24-D, MCP, 4-(2,4-DB), and 4- (MCPB)
on weed-free flax. R. G. Robinson, L. S. Jordan, and R. S. Dunham.
Research Report Thirteenth Annual North Central Weed Control
Conference, p. 99. 1956.

ANIMAL HUSBANDRY

3549. The effect of various hormone implants on fattening
lambs. R. M. Jordan and H. G. Croom. Journal of Animal Science,
15:1004-1007. November, 1956.

3569. Feather meal as a source of protein for fattening lambs.

R. M. Jordan and H. G. Croom. Journal of Animal Science, 16:
119-124. February, 1957.
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AGRICULTURAL BIOCHEMISTRY

3297. The reaction between concanavalin-A and glycogen.
J. A. Cifonelli, R. Montgomery, and F. Smith. Journal of the
American Chemical Society, 78:2485-2488. June, 1956.

3298. Regeneration of sugars from anilides and sugar acids
from phenylhydrazides. G. W. Huffman and F. Smith. Journal of
the American Chemical Society, 77:3141. May, 1955.

3301. The reaction of concanavalin-A with mucopolysaccha-
rides. J. A. Cifonelli, R. Montgomery, and F. Smith. Journal of
the American Chemical Society, 78:2488. June, 1956.

3342. Products of the lipoxidase-catalyzed oxidation of so-
dium linoleate. O. S. Privett, Christense Nickell, W. O. Lundberg,
and P. D. Boyer. Journal of the American Oil Chemists Society,
32:505-511. September, 1955.

3378. Interconversions of a-tocopherol and its oxidation prod-
ucts. W. H. Harrison, J. E. Gander, E. R. Blakley, and P. D. Boyer.
Biochimica et Biophysica Acta, 21:150-158. 1956.

3385. A study of the interaction of n-octylbenzene-p-sulfonate
with B-lactoglobulin. Robert M. Hill and D. R. Briggs. Journal of
the American Chemical Society, 78:1590-1597. 1956.

3391. Ultracentrifugal investigation of the effect of neutral
salts on the extraction of soybean proteins. W. J. Wolf and D. R.
Briggs. Archives of Biochemistry and Biophysics, 63:40-49. July,
1956.

3414. Metabolism of trichloroethylene in the bovine. T. A.
Seto and M. O. Schultze. Proceedings of the Society for Experi-
mental Biology and Medicine, 90:314-316. November, 1955,

3415. Isolation and structure of urochloralic acid from urine
of calves fed trichloroethylene. T. A. Seto and M. O. Schultze.
Journal of the American Chemical Society, 78:1616-1618. April,
1956.

3420. Determination of trichloroethylene, trichloroacetic acid,
and trichloroethanol in urine. T. A. Seto and M. O. Schultze.
Analytical Chemistry, 28:1625-1629. October, 1956.

3439. The constitution of glucofructan of the tuber of the
Hawaiian “Ti” plant (Cordyline Terminalis). L. A. Boggs and
F. Smith. Journal of the American Chemical Society, 78:1880-1885.
May, 1956.

3457. The inhibition of trypsin. IV. Reaction with diethyl
p-nitrophenyl phosphate in the presence of urea. T. Viswanatha
and Irvin E. Liener. Journal of Biological Chemistry, 221:961-970.
August, 1956.
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3469. Orthophosphite as a buffer for biological studies. H. E.
Robertson and P. D. Boyer. Archives of Biochemistry and Bio-
pysics, 62:396-401. June, 1956.

3470. The biological inactivity of glucose 6-phosphite, inor-
ganic phosphites and other phosphites. H. E. Robertson and P. D.
Boyer. Archives of Biochemistry and Biophysics, 62:380-395. June,
1956.

3474. Studies on trichloroethylene-extracted feeds. I. Experi-
mental production of acute aplastic anemia in young heifers.
W. R. Pritchard, C. E. Rehfeld, N. S. Mizuno, J. H. Sautter, and
M. O. Schultze. American Journal of Veterinary Research, 17:
425-429. July, 1956. .

3476. Studies on trichloroethylene-extracted feeds. II. The
effect of feeding different levels of trichloroethylene-extracted
soybean oil meal to young heifers—experimental production of
chronic aplastic anemia. W. R. Pritchard, C. E. Rehfeld, W. E.
Mattson, J. H. Sautter, and M. O. Schultze. American Journal of
Veterinary Research, 17:430-437. July, 1956.

3477. Studies on trichloroethylene-extracted feeds. VI. The
effects of feeding trichloroethylene-extracted soybean oil meal to
sheep. W. R. Pritchard, V. Perman, W. E. Mattson, J. H. Sautter,
and M. O. Schultze. American Journal of Veterinary Research,
17:446-448. July, 1956. '

3478. Studies on trichloroethylene-extracted feeds. VII. Obser-
vations with laboratory animals fed trichloroethylene-extracted
soybean oil meal. W. R. Pritchard, F. Sauer, C. E. Rehfeld, V. Per-
man, J. H. Sautter, Schohachi Wada, and M. O. Schultze. Ameri-
can Journal of Veterinary Research, 17:448-454. July, 1956.

3480. The constitution of the hemicellulose of Western hem-
lock (Tsuga heterophyllia). I. Determination of composition and
identification of 2-O (4-O-methyl-D-glucopyranosidurenic acid)-
D-xylose. G. G. S. Dutton and F. Smith. Journal of the American
Chemical Soctety, 78:2505-2507. June, 1956.

3481. Structure of corn hull hemicellulose. I. Partial hydroly-
sis and identification of 2-O (a—D—glucopyranosyiuronic acid) -D-
xylopyranose. R. Montgomery, F. Smith, and H. C. Srivastava.
Journal of the American Chemical Society, 78:2837-2839. June,
1958.

3482. Studies on trichloroethylene-extracted feeds. III. The
use of young calves for study of various aspects of toxicity of
trichloroethylene-extracted soybean oil meal. W. R. Pritchard,
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W. E. Mattson, J. H. Sautter, and M. O. Schultze. American Jour-
nal of Veterinary Research, 17:437-441. July, 1956.

3483. Studies on trichloroethylene-extracted feeds. IV. Sus-
ceptibility of the horse to the toxic factor in trichloroethylene-
extracted soybean oil meal. W. R. Pritchard, Robert Hammer,
J. H. Sautter, and M. O. Schultze. American Journal of Veterinary
Research, 17:441-443. July, 1956.

3484. Studies on trichlorcethylene-extracted feeds. V. Failure
to demonstrate the presence of a toxic factor in the milk of cows
fed toxic specimens of trichloroethylene-extracted soybean oil
meal. W, R. Pritchard, W. E. Mattson, J. H. Sautter, and M. O.
‘Schultze. American Journal of Veterinary Research, 17:444-445.
July, 1956.

3485. Studies on trichloroethylene-extracted feeds. VIIL. The
relative resistance of avian species to the toxic factor in trichloro-
ethylene-extracted soybean oil meal. E. G. Hill, K. P. Misra, T. H.
Canfield, E. L. Johnson, V. Perman, W. R. Pritchard, J. H. Sautter,
and M. O. Schultze. Poultry Science, 35:686-692. May, 1956.

3486. Analysis of mixtures of D-glucose and D-mannose by
paper electrophoresis. D. R. Briggs, E. F. Garner, Rex Mont-
gomery, and Fred Smith. Analytical Chemistry, 28:1333-1335.
August, 1956.

3488. The constitution of the hemicellulose of Western hem-
lock (T'suga heterophylla). II. Hydrolysis of the methylated hemi-
cellulose. G. G. S. Dutton and F. Smith. Journal of the American
Chemical Society, 78:3744-3748. August, 1956.

3492. Chemical modification of the soybean hemagglutinin,
Irvin E. Liener and Shohachi Wada. Journal of Biological Chem-
istry, 222:695-704. October, 1956. ’

3497. Epimerization in the synthesis of 2,4,6-tri-O-methyl-D-
mannose, N. Prentice, L. S. Cuendet, and F. Smith. Journal of the
American Chemical Society, 78:4439-4440. September, 1956.

3498. Reduction of the products of periodate oxidation of
carbohydrates. II. A new method for the end-group assay of
amylopectin. J. K. Hamilton and F. Smith. Journal of the Ameri-
can Chemical Society, 78:5907-5909. November, 1956.

3499. Electrophoretic behavior of trypsin on starch. Irvin E.
Liener and T. Viswanatha. Biochimica et Biophysica Acta, 22:
299-303. 1956.

3504. Separation of carbohydrates by electrophoresis on glass
filter paper. D. R. Briggs, E. F. Garner, and F. Smith. Nature, 178:
154-155. July, 1956.
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3506. Reduction of the products of periodate oxidation of
carbohydrates. III. The constitution of amylopectin. J. K. Hamil-
ton and F. Smith. Journal of the American Chemical Society, 78:
5910-5912. November, 1956.

3507. The penetration of urea and orthophosphate into the
wheat kernel. Madelyn Ferrigan, C. Norris, P. D. Boyer, and
W. F. Geddes. Cereal Chemistry, 33:240-253. July, 1956.

3510. O'8 and P32 exchange reactions of mitochondria in rela-
tion to oxidative phosphorylation. P. D. Boyer, W. W. Luchsinger,
and A. B. Falcone. Journal of Biological Chemistry, 223:405-421.
November, 1956.

3512. Reproduction of rats fed protein-free amino acid ra-
tions. M. O. Schultze. Journal of Nutrition, 60:35-45. September,
1956.

3513. Development of fatty livers dui"ing lactation of rats fed
amino acid rations. L. E. Hallanger and M. O. Schultze. Journal
of Nutrition, 60:25-33. September, 1956.

3516. Structure of corn hull hemicellulose. II. Identification of
a- and B-forms of methyl 2-0-methyl (2,3,4,-tri-O-acetyl-a-D-glu-
copyranosyl) -uronate -3,4-di-O-acetyl-D-xylopyranoside. R. Mont-
gomery, F. Smith, and H. C. Srivastava. Journal of the American
Chemical Society, 78:6169-6171. December, 1956.

3536. The structure of chagual gum. I. Composition of the
gum and isolation of 2-O-(D-glucopyranosiduronic acid)-D-
xylose. J. K. Hamilton, D. R. Spriestersbach, and F. Smith. Journal
‘of the American Chemical Society, 79:443-446. January, 1957.

3540. Determination of the equilibrium of the hexokinase re-
action and the free energy of hydrolysis of adenosine triphos-
phate. E. A. Robbins and P. D. Boyer. Journal of Biological Chem-
istry, 224:121-135. January, 1957.

3541. The essentiality of the disulfide linkages in trypsin.
Irvin E. Liener. Journal of Biological Chemistry, 225:1061-1069.
April, 1957.

3547. Some physical properties of hen’s egg conalbumin.
Robert A. Fuller and D. R. Briggs. Journal of the American
Chemical Society, 78:5253-5257. October, 1956.

3556. Structure of corn hull hemicellulose. ITI. Identification
of the methylated aldobiouronic acid obtained from methyl corn
hull hemicellulose. R. Montgomery and F. Smith. Journal of the
American Chemical Society, 79:695-697. February, 1957.
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3560. A potentiometric study of the change in iodine binding
capacity of amylose while retrograding in dilute solution. Frank
A. Loewus and D. R. Briggs. Journal of the American Chemical
Society, 79:1494-1497. March, 1957.

3561. Structure of corn hull hemicelluloses. IV. Partial hy-
drolysis and identification of 3-O-a-D-xylopyranosyl-L-arabinose
and 4-0O-f-D-galactopyranosyl-p-D-xylose. R. Montgomery, F.
Smith, and H. C. Srivastava. Journal of the American Chemical
Society, 79:698-700. February, 1957.

3564. The oxidation of vanillin by unheated milk. S. Kura-
moto, R. Jenness, and S. T. Coulter. Journal of Dairy Science, 40:
187-191. February, 1957.

3568. The carbohydrates of gramineae. IX. The constitution
of glucofructan of the endosperm of wheat (Triticum wvulgare).
R. Montgomery and R. Smith. Journal of the American Chemical
Society, 79:446-450. January, 1957.

3581. Reduction of the products of periodate oxidation of
carbohydrates. IV. Hydrogenation with palladium-charcoal of
the diadehydes from methyl glycosides. J. E. Cadotte, G. G. S.
Dutton, Irwin J. Goldstein, Bertha A. Lewis, F. Smith, and J. W.
Van Cleve. Journal of the American Chemical Society, 79:691-695.
February, 1957.

3582. Structure of corn hull hemicellulose. V. Partial hydrol-
ysis and identification of 4-O-B-D-xylopyranosyl-D-xylose and
5-0-p-D-galactopyranosyl-L-arabofuranose. H. C. Srivastava and
F. Smith. Journal of the American Chemical Society, 79:982-984.
February, 1957. :

3583. Synthesis of D-3,4-di-O-methyl-erythritol. Irwin J.
Goldstein and F. Smith. Journal of the American Chemical
Society, 79:1188-1190. March, 1957.

3585. Synthesis of D- and of L-a-O-methylglycerol. Irwin J.
Goldstein, J. K. Hamilton, and F. Smith. Journal of the American
Chemical Society, 79:1190-1193. March, 1957.

3724. A chemical method for the determination of the mo-
lecular weight of certain polysaccharides. A. M. Unrau and
F. Smith. Chemistry and Industry, pp. 330-331. March, 1957.

DAIRY HUSBANDRY

3533. A study of thermal resistance of micrococei in milk.
A. N. Myhr and J. C. Olson, Jr. Journal of Dairy Science, 34:
1635-1643. December, 1956.
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3564. The oxidation of vanillin by unheated milk. S. Kura-
. moto, R. Jenness, and S. T. Coulter. Journal of Dairy Science, 40:
187-191. February, 1957. ,

3576. Effect of glycerol equilibration on frozen bovine sper-
matozoa. E. F. Graham, W. E. Erickson, and N. D. Bayley. Journal
of Dairy Science, 40:511-515. May, 1957.

3622. Effect of nordihydroguaiaretic acid (NDGA) and other
factors on stability of added vitamin A in dry and fluid milks.
D. H. Cox, S. T. Coulter, and W. O. Lundberg. Journal of Dairy
Science, 40:564-570. May, 1957.

3695. Displacement separation of some of the component
fatty acids of milk fat. S. Kuramoto and J. J. Jezeski. Journal of
Dairy Science, 40:314-322. March, 1957.

ENTOMOLOGY AND ECONOMIC ZOOLOGY

3319. A case of cutaneous myiasis in a child caused by
Muscina sp. A. Ralph Barr and John H. Thompson, Jr. Journal of
Parasitology, 41:552-553. July, 1956.

3362. A contribution toward a monograph of the family
Scatopsidaw (Diptera). V. The genus Colobostema Enderlein.
Edwin F. Cook. Annals of the Entomological Society of America,
49:325-332. July, 1956.

3370. A comparison of two digestive enzymes in the housefly
and American cockroach. Sping Lin and A. Glenn Richards.
Amnnals of the Entomological Society of America, 49:239-241. July,
1956.

3380. Succinoxidase in the American cockroach. Marion A.
Brooks. Annals of the Entomological Society of America, 50:
122-125. March, 1957.

3381. Intracellular symbiosis in cockroaches. III. Re-infection
of aposymbiotic cockroaches with symbiotes. Marion A. Brooks
and A. Glenn Richards. Journal of Experimental Zoology, 132:
447-465. August, 1956.

3383. The degradation of hyaluronic acid by extracts of
Drosophila testes. J. A. Mutchmor and A. Glenn Richards. Cana-
dian Journal of Zoology, 34:200-205. 1956.

3395. A revision of the genus Omophron (Carabidae:Coleop—
tera) of North America north of Mexico. Clarence A. Benschoter
and Edwin F. Cook. Annals of the Entomological Society of
America, 49:411-429. September, 1956.
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3400. Summer weights of raccoons in Northern Minnesota.
William H. Marshall. General Notes—Journal of Mammalogy,
Vol. 37, No. 3, p. 445. August, 1956.

3419. Minimum space requirements of some nesting passerine
birds. James R. Beer, Louis D. Frenzel, and Norman Hansen.
Wilson Bulletin, 68:200-209. September, 1956.

3463. The effect of different host species on the oviposition
and survival of the introduced pine sawfly. C. H. Tsao and A. C.
Hodson. Journal of Economic Entomology, 49:400-401. 1956.

3494. Notes on Minnesota Mecoptera. John W. Barnes. Ento-
mological News, Vol. 67, No. 7, pp. 191-192. 1956.

3501. A contribution toward a monograph of the family
Scatopsidae (Diptera). VI. The genera Scatopse Geoffroy and
Holoplagia Enderlein. Edwin F. Cook. Annals of the Entomologi-
cal Society of America, 49:593-611. November, 1956.

3515. The food of the drone larvae. Mykola H. Haydak.
Annals of the Entomological Soctety of America, 50:73-75. 1957.

"3588. Influence of the forest tent caterpillar upon the aspen
forests of Minnesota. A. E. Schneider, A. C. Hodson, D. P. Duncan,
H. Batzer, R. Froelich, and D. Meyer. St. Paul: Office of Iron
Range Resources and Rehabilitation. 45 pages. 1956.

3621. Studies on arthropod cuticle. XIII. The penetration of
dissolved oxygen and electrolytes in relation to the multiple bar-
riers of the epiculticle. A. Glenn Richards. Journal of Insect
Physiology, 1:23-39. 1957.

3636. Request for the designation under the plenary powers
of a type species for the genus “Cephalomutilla” Andre (1908)
(Class Insecta, Order Hymenoptera) in harmony with accustomed
usage. Clarence E. Mickel. Bulletin of Zoological Nomenclature,
Vol. 13, part 1, pp. 22-25. January, 1957.

3641. Growth-retarding effect of carbon-dioxide anesthesia
on the German cockroach. Marion A. Brooks. Journal of Insect
Physiology, 1:76-84. March, 1957.

3644. Sweetclover weevil parasitized by Beauvaria bassiana
(Bals.) Vuill. in Minnesota. A. H. Ellingboe, M. F. Kernkamp,
B. A. Haws, and C. M. Christensen. Journal of Economic Ento-
mology, Vol. 50, No. 2, pp. 173-174. April, 1957.

3697. Variation in weight, developmental rate, and hatch-
ability of Oncopeltus eggs as a function of the mother’s age.
A. Glenn Richards and Marjorie Q. Kolderie. Entomological News,
68:57-64. 1957.
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3704. The response of normal package colonies of bees to
antibiotic feeding. Thomas A. Gochnauer. American Bee Journal,
97:104-106. March, 1957.

3715. Preliminary observations of an inquiry into the effects

- of the defoliation of jack pine by the jack pine budworm. H. M.

Kulman, A. C. Hodson, and D. P. Duncan. Minnesota Forestry
Notes, No. 56, 2 pages. 1957.

FORESTRY

3527. The effect of rainfall on the basal area growth of aspen
as related to defoliation by the forest tent caterpillar. R. C. Froe-
lich, C. J. Shiue, D. P. Duncan, and A. C. Hodson. Minnesota For-
estry Notes, No. 48, 2 pages. April 15, 1956.

3567. The charcoal production and marketing situation in
the U. S. with reference to Minnesota. R. A. Skok and R. 1. Beaz-
ley. Multilithed manuscript, 42 pages. December, 1956.

3574. The relation of soil horizon texture and acidity to the
site index of aspen in northern Minnesota. D. Meyer. Minnesota
Forestry Notes, No. 52, 2 pages. July 15, 1956.

3577. Growth of C.C.C. forest plantations in southeastern
Minnesota. D. J. Pfankuch and D. P. Duncan. Minnesota Forestry
Notes, No. 53, 2 pages. July 15, 1956.

3588. Influence of the forest tent caterpillar (Malacosoma
disstria Hbr.) upon the aspen forests of Minnesota. A. E. Schnei-
der, A. C. Hodson, D. P. Duncan, H. Batzer, R. C. Froelich, and
D. Meyer. Iron Range Resources and Rehabilitation Bulletin,
45 pages. November, 1956.

3690. Sugar maple injury by gray squirrels in a Minnesota
woodlot. F. D. Irving, J. R. Beer, and O. F. Hall. Minnesota For-
estry Notes, No. 54, 2 pages. October 15, 1956.

3720. Sex ratio and hermaphroditism in a natural population
of quaking aspen. S. S. Pauley and G. F. Mennel. Minnesota For-
estry Notes, No. 55, 2 pages. January 15, 1957.

3723. Weight loss of stored jack pine pulpwood. O. F. Hall
and T. D. Rudolph. Minnesota Forestry Notes, No. 57, 2 pages.
January 15, 1957.

3757. Jack pine variation and distribution in Minnesota. T. D.
Rudolph, W. J. Libby, and S. S. Pauley. Minnesota Forestry Notes,
No. 58, 2 pages. April 15, 1957.

3758. Some effects of monuron on eastern white pine (Pinus
strobus) regeneration. H. L. Hansen and R. R. Johnson. Minnesota
Forestry Notes, No. 59, 2 pages. April 15, 1957.
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HOME ECONOMICS

3563. Effect of storage and of boiling on the ascorbic, de-
hydroascorbic, and diketogulonic acid contents of potatoes.
Jane M. Leichsenring, L.oana M. Norris, and Helen 1. Pilcher.
Food Research, Vol. 22, pp. 37-43. January, 1957.

3573. 1II. Effect of baking and of pressure-cooking on the as-
corbie, dehydroascorbie, and diketogulonic acid contents of pota-
toes. Jane M.'Leichsenring, Helen L. Pilcher, and Loana M. Norris.
Food Research, Vol. 22, pp. 44-50. January, 1957.

HORTICULTURE

3466. Studies on the control of crabgrass in bluegrass lawns.
R. E. Nylund and Richard Stadtherr. Weeds, 4:264-274. 1956.

3508. The influence of variety, type of transplant, starter so-
lution, and fruit setting spray on yields and fruit size in tomatoes.
R. E. Nylund. Proceedings of the American Society for Horticul-
tural Science, 68:452-458. 1956.

3551. Poinsettia Propagation. R. E. Widmer. Minnesota State
Florists’ Bulletin, pp. 5-7. June, 1956.

3613. Croft lily fertilizer study. R. E. Widmer. Ibid., pp. 2-8.
October, 1956.

3624. Costs of weeding onions with and without herbicides.
R. E. Nylund and D. C. Nelson. Thirteenth Annual Research
Report of the North Central Weed Control Conference, pp. 130-
131. December, 1956.

3625. Pre-emergence weed control in bush beans grown on
- muck soil. R. E. Nylund and D. C. Nelson. Ibid., pp. 145-146. 1956.

3626. Control of annual grasses in processing peas with pre-
emergence applications of herbicides. R. E. Nylund and D. C.
Nelson. Ibid., pp. 134-135. 1956.

3627. Control of annual weeds in processing peas with post-
emergence applications of herbicides. R. E. Nylund and D. C.
Nelson. Thirteenth Annual Research Report of the North Central
Weed Control Conference, p. 135. December, 1956.

3628. Pre-emergence weed control in muckland potatoes.
R. E. Lylund and D. C. Nelson. Ibid., p. 140. December, 1956.

3629. Pre-emergence weed control in muckland onions. R. E.
Nylund and D. C. Nelson. Ibid., p. 141. December, 1956.

3630. A study of weed control in muckland carrots with pre-
emergence application of herbicides. R. E. Nylund and D. C. Nel-
son. Ibid., p. 143. December, 1956.
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3649. Crabgrass control in bluegrass turf. R. J. Stadtherr and
R. E. Nylund. Ibid., pp. 130-131. December, 1956.

3709. Crabgrass control in bluegrass lawns. R. J. Stadtherr
and R. E. Nylund. Ibid., p. 45. December, 1956.

PLANT PATHOLOGY AND BOTANY

3363. Grain storage studies. XXI. Viability and moldiness of
commercial wheat in relation to the incidence of germ damage.
Clyde M. Christensen. Cereal Chemistry, 32:507-518. 1955.

3399. A note on the sugars and amino acids of leafy spurge,
Euphorbia esula. Duane Le Tourneau. Weeds, 4:275-277. 1956.

3456. A natural occurrence of the aecial stage of Puccinia
rubigo-vera var. tritici in the United States. M. N. Levine and
R. C. Hildreth. Phytopathology, 47:110-111. 1957,

3461. The effects of temperature on the resistance to oat stem
rust conditioned by the BC genes. B. J. Roberts and M. B. Moore.
Phytopathology, 46:584. 1956.

3473. The effect of aqueous extracts of plant tissue on ger-
mination of seeds and growth of seedlings. Duane Le Tourneau,
G. D. Failes, and H. G. Heggeness. Weeds, 4:363-368. 1956.

3517. A comparison of the rust reaction of wheat varieties
Gabo, Timstein, and Lee. I. A. Watson and D. M. Stewart. Agron-
omy Journal, 48:514-516. 1956.

3518. Transmission of factors for urediospore color in Puec-
cinia graminis var. tritici by means of nuclear exchange between
vegetative hyphae. R. R. Nelson. Phytopathology, 46:538-540.
1956.

3520. Germination and growth inhibitors in leafy spurge foli-
age and quackgrass rhizomes. Duane Le Tourneau and H. G. Heg-
geness. Weeds, 5:12-19. 1957.

3529. Storing inoculum of Pseudomonas glycinea in host
tissue by freezing. F. I. Frosheiser. Phytopathology, 46:526. 1956.

3537. Studies on the etiology and epidemiology of Diaporthe
phaseolorum var. caulivora, the cause of stem canker of soybeans.
F. 1. Frosheiser. Phytopathology, 47:87-94. 1957.

3550. Sources of wheat stem rust resistance. I. A. Watson and
Donald M. Stewart. Agronomy Journal, 48:526-527. 1956.

3584. Pathogenicity of root rotting fungi of oats. S. F. Hassan.
Plant Disease Reporter, 10:890-897. 1956.

3591. The culture of Phytophthora infestans. H. David Thur-
ston. Phytopathology, 47:186. 1957.
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3592. Effects of vitamins on the mycelial growth and conidial
production of Hypoxylon pruinatum. N. Oshima and D. W. French.
Phytopathology, 47:26. 1957.

3593. Status of studies on developing lines of Pisum sativum
resistant or tolerant to Fusarium root rot. T. H. King, H. L. Bis-
sonnette, and H. G. Johnson. Phytopathology, 47:20. 1957.

3594. Pathogenicity of species of Aspergillus in stored wheat.
G. C. Papavizas and C. M. Christensen. Phytopathology, 47:21.
1957.

3595. Further studies on extracts from germinating uredio-
spores of Puccinia graminis var. tritici. R. M. Natour and Helen
Hart. Phytopathology, 47:25. 1957.

3596. Entry of wheat stomato by Puccinia graminis var. tritici
and development of the fungus on dried plant surfaces. Roy D.
Wilcoxson. Phytopathology, 47:37. 1957.

3597. Effect of dew evaporation rates on infection of wheat
by Puccinia graminis var. tritici. J. B. Rowell, C. R. Olien, and
R. D. Wilcoxson. Phytopathology, 47:30. 1957.

3598. The development of Puccinia graminis var. tritici on
detached leaves of wheat as influenced by nutrients and metabo-

lite antagonists. William Silverman. Phytopathology, 47:31-32.
1957. |

3599. Electrophoretic displacement of the necrotic area from
the region of mycelial development in Khapli emmer infected
with race 56 of Puccinia graminis var. tritici. C. R. Olien. Phyto-
pathology, 47:26. 1957.

3601. The establishment and growth of Fusarium lini in flax
tissues. P. N. Nair and T. Kommedahl. Phytopathology, 47:25.
1957.

3602. The role of quackgrass in root rots of cereals. T. Kom-
medahl and J. B. Kotheimer. Phytopathology, 47:21. 1957.

3603. A comparative study of the black stem fungi on red
clover and alfalfa. A. H. Ellingboe and M. F. Kernkamp. Phyto-
pathology, 47:9. 1957.

3604. Comparative effect of different osmotic pressures on
Colletotrichum linicolum and on mutants induced by alpha radia-
tion. R. J. Klug. Phytopathology, 47:21. 1957.

3605. Cellulolytic activity of mutants of Colletotrichum lini-
colum induced by alpha radiation from polonium?!%. R. J. Klug
and J. T. Treinen. Phytopathology, 47:21. 1957.
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3606. The effect of location and races on the epidemiology of
Phytophthora infestans. H. David Thurston, Carl J. Eide, and
Kenneth Knutson. Phytopathology, 47:35. 1957.

3607. Correlation between pea root rot in commercial fields
with greenhouse determinations of soil infestation. T. P. Reiling
and T. H. King. Phytopathology, 47:28. 1957.

3608. Prevalence and nature of boll blight of flax. R. A.
Frederiksen. Phytopathology, 47:12. 1957.

3609. Pathological histology of wheat seed invaded by species
of Aspergillus that cause deterioration of stored grain. G. C.
Papavizas. Phytopathology, 47:26-27. 1957.

3610. Effects of viruses on overwintering of red clover in
Minnesota. N. Oshima and M. F. Kernkamp. Phytopathology,
47:26. 1957.

3611. Studies of phenotypic variability and identification of
subraces within race 29 of Puccinia graminis var. tritici. J. D.
Miller. Phytopathology, 47:24. 1957.

3612.  Sporangial germination and infection by isolates of
Phytophthora infestans. Kenneth Knutson and Carl J. Eide.
Phytopathology, 47:21. 1957.

3623. The black stem disease of forage legumes. M. F. Kern-
kamp. Report of the I5th Alfalfa Improvement Conference, pp.
46-47. 1956.

3633. The effect of time of adding suspensions in soil myco-
floral assays. K. D. Paharia and T. Kommedahl. Plant Disease
Reporter, 40: 1029-1031. 1956. h

3635. Grain storage studies. XXIII. Time of invasion of wheat
seed by various species of Aspergillus responsible for deteriora-
tion of stored grain, and source of inoculum of these fungi. John F.
Tuite and C. M. Christensen. Phytopathology, 47:265-268. 1956.

3647. Influence of certain herbicides on disease development
in flax and corn. P. N. Nair, L. S. Jordan, R. S. Dunham, and J. E.
DeVay. Research Report of North Central Weed Control Confer-
ence, pp. 98-99. 1956.

3648. The effects of 2,4-D on radicle development and stem
anatomy of soybean. M. Rojas-G and T. Kommedahl. Research
Report of North Central Weed Control Conference, p. 186. 1956.

3694. Effects of viruses on overwintering of red clover in
Minnesota. Nagayoshi Oshima and M. F. Kernkamp. Plant Disease
Reporter, 41:10. 1957.
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3753. Physiologic races of Puccinia graminis in the United
. States in 1956. D. M. Stewart, R. U. Cotter, and B. J. Roberts.
Plant Disease Reporter Supplement, 245:54-60. 1957.

3761. Corn diseases and their importance in Minnesota in
1956. J. E. DeVay, R. P. Covey, and P. N. Nair. Plant Disease °
Reporter, 41:505-507. 1957.

POULTRY HUSBANDRY

3538. Influence of nutritionally compact diets and supple-
mentary amino acids on poult performance. P, E. Waibel. Poultry
Science, 35:1178. September, 1956.

3539. The fluorescent property of meat spots in shell eggs.
N. V. L. Helbacka and M. H. Swanson. Poultry Science, 35:1147.
September, 1956.

3542. Quality preservation of shell eggs by treating with
carbon dioxide prior to oiling. M. H. Swanson, H. N. Benson, and
J. H. Skala. Poultry Science, 35:1175. September, 1956,

3544. The comparative performance of single cross and 4-way
cross with advanced generation and advanced generation cross
in poultry. R. N. Shoffner, S. Narayanan, and A. M. Pilkey, Poul-
try Science, 35:1171-1172. September, 1956.

SOILS

3265. The effect of time and rate of fertilizer application on
the yield, composition, and longevity of alfalfa. W. W, Nelson and
J. M. MacGregor. Soil Science Society of America Proceedings,
Vol. 21, No. 1, pp. 309-312. January-February, 1957.

3619. Movement of ammonium nitrogen in soils. H. E. Ray,
J. M. MacGregor, and E. L. Schmidt. Soil Science Society of
America Proceedings, Vol. 21, No. 3, pp. 42-46. May-June, 1957.

VETERINARY MEDICINE

3351. Some characteristics of transmissible gastroenteritis
(TGE) in disease-free antibody-devoid pigs, G. A. Young, R. W.
Hinz, and Norman R. Underdahl. American Journal of Veterinary
Research, Vol. 16, pp. 529-535. October, 1956.

3403. An improved method for the Schultz cholesterol test.
A. F. Weber, M. G. Phillips, J. T. Bell. Journal of Histochemistry
and Cytochemistry, 4:308-309. 1956.

3449. Studies of the bovine adrenal gland. I. The production
of lipid accumulation and other histological and cytological
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changes in the zonae glomerulosae of calves. A. F. Weber, W. R.
Pritchard, and A. F. Sellers. American Journal of Veterinary Re-
search, 17:402-409. 1956.

3454. Studies on experimental canine interstitial nephritis.
I. Evaluation of certain nephrotoxic agents. J. J. Clark, C. E.
Stevens, and A. F. Sellers. American Journal of Veterinary Re-
search, 17:389-397. 1956.

3493. Studies on experimental canine interstitial nephritis.
II. An attempt at functional-morphological correlation in damaged
kidneys. J. J. Clark, C. E. Stevens, and A. F. Sellers. American
Journal of Veterinary Research, 17:710-719. 1956.

3519. Physiological studies of the vagal nerve supply to the
bovine stomach. III. Procane effects on the dorsal vagal trunk.
A. F. Sellers, C. E. Stevens, and J. J. Clark. American Journal of
Veterinary Research, 17:588-593. 1956.

3521. Salt poisoning in swine. Case 1 of Symposium on poison-
ing. J. J. Clark, J. H. Sautter, and D. K. Sorenson. Journal of
American Veterinary Medical Association, 130:12-13. 1957.

3522. Pitch poisoning in swine, Case 15 of Symposium on
poisoning. R. Fenstermacher and J. H. Sautter. Journal of the
American Veterinary Medical Association, 130:303-305. 1957.

3523. Sulfonamide intoxication experimentally produced in
a heifer. Case 8 of Symposium on poisoning. C. M. Stowe and
J. H. Sautter. Journal of the American Veterinary Medical Asso-
ciation, 130:20-22, 1957.

3524. Sulfonamide intoxication in a steer. Case 7 of Sym-
posium on poisoning. J. H. Sautter, H. H. Hoyt. Journal of the
American Veterinary Medical Association, 130:18-20. 1957.

3530. Studies with sulfonamide combinations in dairy cattle.
C. M. Stowe, W. Harman, and D. Pallesen. Journal of the Ameri-
can Veterinary Medical Association, 129:384-387. 1956.

3565. Local effects of various concentrations of hexylecaine
hydrochloride and procaine hydrochloride on the pudental nerve
and the infraspinatus muscle. J. H. Sautter, J. P. Arnold, R. L.
Kitchell, and L. L. Larson. Veterinary Medicine, 52: 175-178. April,
1957.

3570. Temperature changes in blood of pulmonary artery and
left artrium of dogs during cold exposure. A. L. Good. American
Journal of Physiology, 188:447-450. March, 1957.

3571. Effects of carbon dioxide, epinephrine and ilidar on
skin, blood, and rectal temperatures. A. L. Good and A. F. Sellers.
American Journal of Physiology, 188:451-455. March, 1957.
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3578. A parental hematinic for-the control of iron-deficiency
anemia in baby pigs. H. C. H. Kernkamp. North American Veteri-
narian, 38:6-9. January, 1957,

3589. Experimental studies of the innervation of the ab-
dominal wall of cattle. J. P. Arnold and R. L. Kitchell. Ameri-
can Journal of Veterinary Research, 18:229-240. April, 1957.

3600. Recent observations on the course and treatment of
bovine lead poisoning. D. K. Sorenson and P. B. Hammond.
Journal of American Veterinary Medical Association, 130:23-25.
January 1, 1957.

3645. Direct complement fixation by turkey and chicken
serum in viral systems. H. P. Brumfield and B. S. Pomeroy. Pro-
ceedings of the Society for Experimental Biology and Medicine,
94:146-149. January, 1957.

3693. Cardiac and aortic arch anomalies, hydrocephalus, and
other abnormalities in newborn pigs. R. L. Kitchell, C. E. Stevens,
and C. C. Turges. Journal of the American Veterinary Medical
Association, 130:453-457. May 15, 1957.

3703. Bluecomb diseases of turkeys. IV. Demonstration of a
filterable agent. J. T. Tumlin, B. S. Pomeroy, and R. K. Lindorfer.
Journal of American Veterinary Medical Association, 130: 360-365.
1957.

Miscellaneous Journal Series Papers

AGRICULTUBRAL ECONOMICS

909. The market as a unit of inquiry in agricultural economics
research. W. W. Cochrane. Journal of Farm Economics, 39:21-39.
February, 1957.

927. On the income elasticity of food services. W. W. Coch-
rane and E. W. Bunkers. Review of Economics and Statistics, 39:
211-215. May, 1957.

936. Are forages really profitable in the Cornbelt? S. A.
Engene. Journal of American Society of Farm Managers and
Rural Appraisers, 21:33-37. April, 1957.

939. A short-run supply relationship for eggs in Minnesota.
W. W. Cochrane and P. G. Helmberger. Journal of Farm Eco-
nomics, 39:532-39. May, 1957.

AGBONOMY AND PLANT GENETICS

942. Weed research in 1956. R. G. Robinson. Abstract of Weed
and Seed Inspectors’ Short Course, pp. 12-13. 1957.
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AGRICULTURAL BIOCHEMISTRY

908. A review of carbohydrates of wheat and other cereal
grains. Rex Montgomery and Fred Smith. Agricultural and Food
Chemistry, 4:716-720. August, 1956.

DAIRY HUSBANDRY

930. The rancid flavor in raw milk supplies. J. C. Olson, Jr.,
E. L. Thomas, and A. J. Nielson. American Milk Review, pp. 98-
102. October, 1956.

ENTOMOLOGY AND ECONOMIC ZOOLOGY

919. Know your honey. Mykola H. Haydak. Minnesota Bee-
keeper, 10 (1):10-14. 1957.

933. Honey bee pollination of alfalfa in Minnesota. Ken-
neth W. Tucker. Fifteenth Annual Report of the Alfalfa Improve-
ment Conference, pp. 32-33. September, 1957.

935. Minnesota honey flows. Mykola H. Haydak. Minnesota
Beekeeper, 9(4) :4-7. 1956.

940. Is there pollen substitute equal to pollen? Mykola H.
Haydak. American Bee Journal, 97:90-91. 1957.

FORESTRY

934. Management of Minnesota state park forests. D. P. Dun-
can. Minnesota Naturalist, 7 (4) : 60-63. December, 1956.

HORTICULTURE

928. Plastic film greenhouses. R. E. Widmer. Minnesota State
Florists’ Bulletin, pp. 4-6. August, 1956.

932. The relation of chemical composition to mealiness in the
potato. R. E. Eylund and A. M. Unrau. Proceedings of the Seventh
National Potato Utilization Conference, pp. 66-76. December, 1956.

937. Minnesota Garden Chrysanthemums as spring pot plants.
R. A. Larson and R. E. Widmer. Minnesota Florists’ Bulletin,
pp. 1-5. December, 1956.

944. Mist propagation of poinsettias. R. E. Widmer. Minnesota
Florists’ Bulletin, pp. 1-6. April 1, 1957.

PLANT PATHOLOGY AND BOTANY.

921. Mutual relationships in fungi. J. E. DeVay. Annual
Review of Microbiology, 10:115-140. 1956.
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926. Moisture content, molds, and sick wheat. C. M. Christen-
sen. Grain and Feed Journals, pp. 44-46. September, 1956. (Trans-
lated into German and published in Die Miihle, Heft 47: Seite
693-694. November, 1956.)

929. Deterioration of stored grains by fungi. C. M. Christen-
sen. The Botanical Review, 23:108-134. 1957.

SOILS

931. Fertilizing corn for yield and protein. J. M. MacGregor.
Agricultural Ammonia News, pp. 43-46. November-December,
1956.

938. How to grow corn profitably in Minnesota. J. M. Mac-
Gregor. Agricultural Ammonia News, p. 41. March-April, 1957.

VETERINARY MEDICINE

"924, Animals within animals. H. J. Griffiths. Shorthorn World,
41:123-125, 132. August 15, 1956.

915. Pharmacological sedation and restraint of large animals.
C. M. Stowe. Michigan State University Veterinarian, 16:173-176,
191. Spring, 1956.

Summary of Publications

JULY 1956-JULY 1957

- Number  Number of Number of

Kind of Publication issued pages copies
General series bulletins ... 9 248 45,500
Technical series bulletins 2 70 7,000
Minnesota Farm and Home Science ... 3 60 49,500
Report series 5 128 39,000
Extension service
Bulletins ... 13 268 169,500
Pamphlets 6 33 81,000
Folders 16 190 199,000
YMW Circulars ..o 1 12 10,000
4-H bulletins 6 152 127,500
Newsletters - 275 804 237,181

336 1,965 965,181
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Summary of Journal Series Papers

Scientific Miscellaneous
Journal Series Journal Series

Number Number Number Number

Department issued of pages issued of pages
Agricultural Biochemistry ... 51 297 1 5
Agricultural Economics ... 0 0 4 37
Agricultural Engineering ... 8 8 0 0
Agronomy and Plant Genetics .. 31 63 1 2
Animal Husbandry ... 2 10 0 0
Dairy Husbandry 5 35 1 5
Entomology and Economic Zoology ... 20 178 4 13
Forestry . 10 141 1 4
Home Economics ... 2 14 0 0
Horticulture ..., 13 41 4 - 25
Plant Pathology and Botany .. 41 103 3 56
Poultry Husbandry ..o 4 5 0 0
Soils 2 9 2 5
Veterinary Medicine 20 102 2 9
Rural Sociology 0 0 0 0
209 1,006 23 161

Total publications ... 232

NEW EXPERIMENT STATION PROJECTS

. Agricultural Biochemistry

1519H. Biochemical studies of factors affecting the growth
and metabolism of plants. ’

Agricultural Engineering

1213H. Mechanism of drying in cereal grains.
2118HM1. Studies on harvesting, handling, storage, and mar-
keting of table stock potatoes.

Agricultural Economics

1129R. An economic analysis of demand expansion policies
and programs for food in the United States.

1130RM. Patterns of livestock production and marketing in
Minnesota.
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1131RHM. A study of the sweet corn industry in the Midwest
farm economy. ,
1132HM. Pricing and trading practices for grain.

Agronomy and Plant Genetics

1324H. The production, preservation, and storage of grass
silage.

Animal Husbandry
1423H. The utilization of forages by beef cattle.

Dairy Husbandry

1620HM. Factors influencing the market quality of cottage
cheese.

1621H. The relationship of the previous nutritional history
to production efficiency in dairy cattle.

1622. Studies on milk borne antibodies induced by udder in-
fusion of antigenic materials.

Forestry

1917H. Tree species adaptability and growth on southern
Minnesota farm lands. _

1918H. Ecological studies of secondary woody vegetation.

1919H. The market for and marketing of Christmas trees.

1920HR. The on-farm market for farm-produced wood chips
for livestock bedding.

1921R. Marketing practices and price formation in North
Central farm woodland produce sales.

Horticulture

2128RH. Potato improvement through parental line breeding.
2129H. Breeding hardy ornamental trees and shrubs for
Minnesota.

Plant Pathology and Botany

2228H. Nematodes in relation to plant diseases.
2520. Soil and physiological factors involved in plant chlo-
rosis.
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Poultry Husbandry
2316H. Physiological factors involved in egg production.

Rural Sociology

2705H. Factors associated with the level of living and aspira-
tions of farm families in the Northern forested areas of Minnesota.

Soils

2521H. Soil fertility investigations: Soil Nitrogen.
2522H. Physical, chemical, and morphological studies of Min-

nesota organic soils as related to their classification and utiliza-
tion.

Veterinary Medicine

2628H. Studies on the adrenal glands of ruminants.
2630. Diagnosis of bovine vibriosis.
2629H. Shipping fever syndrome of cattle.

SUMMARY OF PROJECTS

Department Total Active Inactive Closed New
Agricultural Biochemistry 18 17 1 1 1
Agricultural Economics ... 28 28 0 3 4
Agricultural Engineering 14 14 0 1 2
Agronomy and Plant Genetics ... 23 23 0 0 1
Animal Husbandry 17 17 0 1 1
Dairy Husbandry ... ... 21 20 1 1 3
Entomology and Economic Zoology... 24 24 0 6 0
Forestry 17 17 0 3 5
Home Economics ... .. 14 14 0 1 0
Horticulture 24 24 0 1 2
Plant Pathology and Botany ... 29 29 0 0 2
Poultry Husbandry ... 16 16 0 0 1
Soils .. 18 18 0 1 2
Veterinary Medicine ... 26 26 0 4 3
Rural Sociology 2 2 0 1 1
Total 291 289 2 24 28




FINANCIAL STATEMENT

Income 1956-57

Branch stations

St. Paul

Source of revenue Campus Crookston - Morris Grond Rapids  Duluth Waseca Total
Federal appropriations:

Hatch Fund ..., $ 549,404.00 . e e e © e 3 549,404.00

Regional Research Fund ... ... 153,631.22 s e e e 153,631.22
State appropriations:

General University support .. 1,044,160.68 $ 69,7562.39 $ 77,879.12 $44,956.98 $49,219.25 $45,073.17  1,331,041.59

Special appropriations ... 452,500.00 e s e . 452,500.00
Endowments, fellowships, ete. ... 350,286.97 i s o 350,286.97
Fees, sales, and miscellaneous ... 444.038.46 39,732.92 35,784.14  18,867.20  29,789.41  51,980.95 620,193.08

Total e $2,994,021.33  $109,485.31 $113,663.26 $63,824.18 $79,008.66 $97,054.12 $3,457,056.86




Expenditures 1956-57

Branch stations

St. Paul

Classitication ) Campus Crookston Morris Grand Rapids ~ Duluth Waseca Total
Services and 1abor ... $2,126,845.45 $ 75,796.01 $ 79,403.98 $43,497.95 $51,863.25 $64,640.42 $2,442,047.06
Travel eXPEeNSE ... 68,321.00 442.56 378.95 139.21* 23.36 288.76 69,547.12
Transportation of things ... 6,095.51 440.91 267.16 239.59 301.19 370.92 7,715.28
Communication service ... 16,286.78 845.22 713.21 300.86 676.54 555.72 19,378.33
Rents and utility service ... . 39,470.06 1,641.04 2,131.83 1,597.47 1,463.00 4,035.80 50,339.20
Printing and binding ... 14,018.45 22.92 i e 14,041.37
Other contractual services ... ) 180,803.52 11,106.82 6,787.89 3,151.28 4,560.17 6,022.68 212,432.36
Supplies and materials ... 397,813.42 17,141.08 17,939.42 11,908.13 15,518.91 18,619.06 478,940.02
Equipment ... 139,311.87 3,894.32 6,017.90 2,989.69 4,648.96 2,520.76 159,383.50
Land and structures 3,161.79 1,822.65% o e e 1,339.14
Retirement .. 1,893.48 e e 1,893.48

TOtAl oo . $2,994,021.33 $109,485.31 $113,663.26 $63,824.18 $79,008.66 $97,054.12 $3,457,056.86

* Credit.
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EXPERIMENT STATION STAFF
Board of Regents

Tue Hon. JamEes F. BELL, Minneapolis - - - - - 1963
THE Hon. Epwarp B. CosGrOVE, Le Sueur - - - - - 1961
TrE Hon. Danrer C. GaiNey, Owatonna - - - - - 1961
TrE Hon. RicHarD L. GrIices, Duluth - - - - - - 1963
TeE HoN. MarJorIE J. Howarp, Excelsior - - - - - 1959
Tae Hon. George W. Lawson, St. Paul - - - -, = 1963
THE Hon. L. A. MALKERSON, Minneapolis - - - - - 1959
TeE Hon. CHArRLES W. Mavo, Rochester - - - - - 1959
- THE HoN. Karr G. NEUMEIER, Stillwater - - - - - 1959
Tt Hon. A. J. Ouson, Renville - - - - - - 1961
THE Hon. Ray J. QuinLivan, St. Cloud - - - - - 1963
THE Hon. HERMAN F. SKYBERG - - - - - - - 1961

Administrative Officers

J. L. MorriLL, B.A., LL.D., L.H.D., President of the University of Minne-
sota

H. Macy, Ph.D., Dean, Institute of Agriculture

T. H. FENSKE, D.Sc., Associate Dean, Institute of Agriculture

H. J. Sroan, Ph.D., Director, Agricultural Experiment Station

M. F. Kernramp, Ph.D., Assistant Director, Agricultural Experiment Sta-
tion

W. T. MIDDLEBROOK, A.B., M.C.S., Treasurer, University of Minnesota

GeEDDES, Ph.D., Head, Department of Agricultural Biochemistry

JEsNESS, Ph.D., Head, Department of Agricultural Economics

ScawaNTES, M.S., Head, Department of Agricultural Engineering

. M. Mvyers, Ph.D., Head, Department of Agronomy and Plant Genetics

. E. Hanson, Ph.D., Head, Department of Animal Husbandry

. L. CoiE, Ph.D., Head, Department of Dairy Husbandry

C. E. MickenL, Ph.D., Head, Department of Entomology and Economic
Zoology

F. H. Kaurert, Ph.D., Director, School of Forestry

Louise A. StepMman, Ph.D., Director, School of Home Economics

L. C. S~nvyDER, Ph.D., Head, Department of Horticulture; Superintendent
Fruit Breeding Farm, Excelsior

J. J. CurisTeNseN, Ph.D., Head, Department of Plant Pathology and
Botany .

E. L. JoansoN, Ph.D., Head, Department of Poultry Husbandry

W. P. MarTIN, Ph.D., Head, Department of Soils

W. T. S. THorP, Ph.D., Assistant Dean, School of Veterinary Medicine

A. C. HEINE, B.S., Superintendent, Agricultural Experiment Station, Rose-
mount :

WirLiam Mataramakr, M.S., Superintendent, North Central Experiment
Station, Grand Rapids

W. F.
O.B.
A J.
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R. S. GranTt, M.S., Superintendent, Northeast Experiment Station, Duluth
B. E. YouncgquisT, M.S., Superintendent, Northwest Experiment Station,

Crookston

R. E. Hopgson, M.S., Superintendent, Southern Experiment Station,
Waseca

A. W. Epson, M.S., Superintendent, West Central Experiment Station,
Morris

THORVALD ScHANTZ-HANSEN, Ph.D., Director, Forestry and Biological Sta-
tion, Itasca Park

H. B. Swanson, M.S., Editor

E. B. StanprorD, Ph.D., Librarian

HaraLp OstvoLp, B.S., Agricultural Librarian

DEPARTMENT OF AGRICULTURAL BIOCHEMISTRY

W. F. GeppEs, Ph.D., Professor and Head
D. R. Brigcs, Ph.D., Professor

RoserT JENNESS, Ph.D., Professor

W. O. Lunbpeerc, Ph.D., Professor

M. O. ScaurrzE, Ph.D., Professor

Frep SmrtH, Ph.D., D.Sc., Professor

S. Kirkwoop, Ph.D., Associate Professor
'I. E. L1ENER, Ph.D., Associate Professor
“R. L. GLass, Ph.D., Assistant Professor

DEPARTMENT OF AGRICULTURAL ECONOMICS

. B. JEsnESss, Ph.D., Professor and Head
. W. CocHRANE, Ph.D., Professor

. A. DowEgLL, Ph.D., Professor

. F. KorLER, Ph.D., Professor

. A. Ponp, Ph.D,, Professor

. M. Ravup, Ph.D., Professor

. W. Cox, Ph.D., Associate Professor

. A. ENGENE, PhD Associate Professor

. P. DauL, Ph.D., A551stant Professor

. NODLAND, Ph D., Assistant Professor
. Fienup, Ph.D., Research Associate
. Learw, Ph.DD,, Research Associate
CHRISTIANSON M.S,, Instructor

. KNupntson, M.S., Instructor

OLLER, B.S., Instructor

ETMORE, ML.A., Research Fellow

ypu>gt§5§mmbd*dmm>so
N

gUUONSnj:D
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10On leave effective May 16, 1957

2 Appointed August 16, 1956

* Leave of absence effective July 1, 1956
4 Appointed January 16, 1957

5 Appointed October 1, 1956
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DEPARTMENT OF AGRICULTURAL ENGINEERING

A.J. ScHwANTES, M.S., Professor and Head
*ANDREW HusTrULID, Ph.D., Professor

P. W. MansonN, M.S., Professor

C. K. Ort1s, M.S., Professor

E. R. ArLirep, M.S,, Associate Professor

C. H. CHRISTOPHERSON, M.A., Associate Professor
JoHN STrAIT, M.S., Associate Professor

A. M. FLIRKE, M.S,, Assistant Professor

C. L. Larson, M.S., Assistant Professor

V. M. MevYER, M.S., Research Associate

“J. R. BEEBE, M.S., Instructor

*R. V. KepPEL, M.S., Instructor

‘R. PauL MarviN, M.S., Instructor

J. H. Pomroy, M.S,, Instructor

Detailed by the United States Deportment of Agriculture Agricul-

tural Research Service, Agricultural Engineering
Research Branch for Cooperative Work

*J. G. HarTsock, M.S., Agricultural Engineer
Y“R. E. LarsoN, B.S., Agricultural Engineer
L. A. LiLyeEpaHL, M.S,, Assistant Agricultural Engineer

DEPARTMENT OF AGRONOMY AND PLANT GENETICS

“¥W. M. Myers, Ph.D., Professor and Head
'C. R. BurNHAM, Ph.D., Professor

“R. S. DunEAaM, M.S., Professor

“E. H. RINKE, Ph.D., Professor

CARrL BORGESON, M.S., Associate Professor
“R. A. Briges, Ph.D., Associate Professor
1”J W. Lamsert, Ph.D., Associate Professor
. L. PINNELL, Ph.D,, Assoc1ate Professor
. R. Scamrp, Ph.D., Assoclate Professor

. L. THomas, Ph.D., Associate Professor
. J. ErrLiNG, Ph.D., A551stant Professor
. G. ROBINSON, Ph.D., Assistant Professor
. A. SNYDER, Ph.D., Assistant Professor

. S. Koo, Ph.D., Research Fellow

¢ Leave of absence effective August 1, 1956
7 Resigned July 1, 1956

8 Resigned December 12, 1956

9 Appointed July 1, 1956

10 Appointed July 1, 1956

11 Appointed July 1, 1956

12 Leave of ahsence effective November 6, 1956
12 Leave of absence effective June 21, 1956
14 Leave of absence effective July 1, 1956
15 Appointed July 1, 1956

18 Leave of absence effective June 21, 1956
17 Resigned February 6, 1957

45




46 SIXTY-FOURTH ANNUAL REPORT

*D. B. LinpeEN, Ph.D., Research Fellow
¥W. W. S1sLER, Ph.D,, Research Fellow
A. F. TROYER, M.S., Research Fellow

Detailed by the United States Department of Agriculture
Agricultural Research Service, Cereal Crops
Section, for Cooperative Work

. Ausemus, Ph.D., Agronomist

. CULBERTSON, Ph.D., Agronomist

. CaLpEcoTT, Ph.D., Geneticist

. SPRAGUE, Ph.D., Geneticist

. BEarp, Ph.D., Research Agronomist

. ComsTock, M.S., Research Agronomist
. SENTZ, Ph.D., Research Agronomist

. SUNDERMAN, M.S., Research Agronomist
W. F. WepIn, Ph.D., Research Agronomist

DH<<mEE-A
Sommngm

o
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DEPARTMENT OF ANIMAL HUSBANDRY

L. E. Hanson, Ph.D., Professor and Head
A. L. Harvey, Ph.D., Professor

#L. M. WinTERS, Ph.D., Professor

P. A. ANDERSON, B.S., Associate Professor
2W. J. Aunan, Ph.D., Associate Professor
J. N. Cummings, Ph.D., Associate Professor
R. M. Jorpan, Ph.D., Associate Professor

R. J. Meabg, Ph.D., Associate Professor

W. E. REmPEL, Ph.D., Associate Professor
O. E. Korari, Ph.D., Research Fellow

DEPARTMENT OF DAIRY HUSBANDRY
#C. L. Covg, Ph.D., Professor and Head

Dairy Production

W. E. PETERSEN, Ph.D., Professor

*J. D. DONKER, Ph.D., Associate Professor
J. B. WiLLiams, Ph.D., Associate Professor
C. M. CrirroN, Ph.D., Assistant Professor
E. F. GraaM, Ph.D., Assistant Professor

18 Appointed July 1, 1956

19 Appointed October 1, 1956—Resigned June 15, 1957
20 Appointed April 1, 1957

21 Retired August 31, 1956

22 Leave of absence effective June 16, 1957

2 Appointed October 1, 1956

24 Appointed July 1, 1956
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Dairy Industry

B. Cowmss, ML.A., Professor

T. COULTER, PhD Professor

L. TrOMmas, Ph.D., Associate Professor
A. RICHARDSON, M S., Instructor

. H. Py~ng, M.S,, Research Fellow

M. STINE, M.S., Research Fellow

Ddairy Bacteriology
H. Macy, Ph.D., Professor
J. C. OLsoN, Jr., Ph.D., Professor
J. J. Jezesk1, Ph.D., Associate Professor

DEPARTMENT OF ENTOMOLOGY AND ECONOMIC ZOOLOGY

#C. E. MickerL, Ph.D., Professor and Head
A. C. HopsoN, Ph.D., Professor

F. G. Horbaway, Ph.D., Professor

. H. MarsHALL, Ph.D., Professor

. G. Ricuarps, Ph.D., Professor

. L. SvrTH, Jr., Ph. D Professor

R. BEER, PhD Assoc1ate Professor

K. Curkomp, Ph.D., Associate Professor
H. Havpax, Ph.D., Assomate Professor
G. PETERSON, Ph. D Associate Professor
L. AamobpT, B.S., A551stant Professor

E. F. Cook, Ph.D,, A551stant Professor

®H. C. CHIAaNG, Ph.D., Research Associate
T. A. GocBNAUER, Ph.D., Research Associate
“MARION A. BrRooks, Ph.D., Instructor

R. D. Pricg, Ph.D., Instructor

R. L. Eng, M.S., Research Fellow

#1,. D. FrenzeL, M.S., Research Fellow

B. A. Haws, Ph.D., Research Fellow

#P, E. HUNTER, Ph.D., Research Fellow

K. W. Tuckeg, Ph.D., Research Fellow

HPEF“F‘V>S

:t>

SCHOOL OF FORESTRY

F. H. Kaurert, Ph.D., Professor and Director
R. M. Brown, M.F., Professor

L. W. REgs, Ph.D., Professor

THORVALD ScHANTZ-HANSEN, Ph.D., Professor
%A, E. ScHENEIDER, Ph.D., Professor

2% Leave of absence effective March 30, 1956

2% L.eave of absence effective September 16, 1856
27 Appointed September 16, 1956

28 Appointed September 1, 1956

2 Appointed October 1, 1956

30 Leave of absence effective September 5, 1954
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D. P. Duncan, Ph.D., Associate Professor
0. F. HarL, Ph.D., Associate Professor
#H. L. HanseN, Ph.D., Associate Professor
0ssFELD, Ph.D., Associate Professor
AULEY, Ph.D,, Assocxate Professor
EAZLEY, Ph. D Assistant Professor

. MEYER, M..F., A551stant Professor
ULLIVAN, Ph D., Assistant Professor
EETZEL, ML.F., Research Associate
ROWN, M.F., Instructor

IRVING M.F., Instructor

P. N. KNORR, M.F., Instructor

W. B. WaLrin, M.S,, Instructor

*K. E. WinsnEess, M.F., Instructor

#E. V. Baguzis, M.S., Research Fellow
*CERNG-JIANN SHIUE, Ph.D., Research Fellow
“R. A. SKok, M.F., Research Fellow

W*U;Ig
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SCHOOL OF HOME ECONOMICS

Lourse A. StepMmAN, Ph.D., Professor and Head
JANE M. LEIcHSENRING, Ph.D., Professor

IsaBeEL NosLE, Ph.D., Professor

DororrY Stmmons, M.S., Professor

GLapys BELLINGER, Ph.D., Associate Professor
*SuzaNNE Davison, Ph.D., Associate Professor
Joan Gorponw, Ph.D., Associate Professor
HreLEN L. PrrcHER, Ph.D., Associate Professor

DEPARTMENT OF HORTICULTURE

L. C. SxypER, Ph.D., Professor and Head; Superintendent, Fruit Breeding
Station

. M. Currence, Ph.D., Professor

. E. HurcHins, Ph.D., Professor

. A. KranTz, Ph.D., Professor

. N. WiLcox, Ph.D., Professor; Director, Cedar Creek Forest

. E. NyLunp, Ph.D., Associate Professor

. S. WEIR, M.S., Associate Professor; Assistant Superintendent of Fruit
Breeding Station

J. D. WINTER, M.S., Associate Professor

R. A. ParLrIps, M.S., Assistant Professor

®A. A. PrrINGER, Ph.D., Assistant Professor

HoeHpH

31 Resigned June 30, 1957

32 Y.eave of absence effective October 1, 1956
32 Appointed July 1, 1956

3¢ Appointed July 1, 1956

35 Appointed July 1, 1956

36 Appointed July 1, 1956

37 Appointed February 1, 1957

38 Appointed August 16, 1956

3 Resigned August 11, 1956
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R. E. WibMmER, Ph.D., Assistant Professor
“F. T. ANDERSEN, M.S., Instructor

“A. G. Jounson, B.S., Instructor

R. J. STADTHERR, M.S., Instructor

S. R. TRANTANELLA, M.S., Instructor

“F. I. Lavugr, Ph.D., Research Fellow

DEPARTMENT OF PLANT PATHOLOGY AND BOTANY

J. J. CHRISTENSEN, Ph.D., Professor and Head
C. J. Empg, Ph.D., Professor

HereEn Hart, Ph.D., Professor

C. M. CHRISTENSEN, Ph.D., Professor

M. F. KErnkamp, Ph.D., Professor

“T. H. King, Ph.D., Professor

T. KomMepaHL, Ph.D., Assistant Professor

R. H. Lanpon, Ph.D., Assistant Professor
Lourse T. DosparL, Ph.D., Assistant Professor
“D. W. FrencH, Ph.D., Assistant Professor

J. E. DEVaY, Ph.D., Assistant Professor

A. J. Linck, Ph.D., Assistant Professor
“PaTrRICIA LEE VAN ALLIson, Ph.D., Assistant Professor
“C. W. BoorHrOYD, Ph.D., Assistant Professor
“G. H. Brincmon, Ph.D., Research Associate
M. B. MOORE, M.S., Instructor

“@G. C. Papavizas, Ph.D., Instructor

“H. D. THURsTON, M.S,, Instructor

#R. D. WiLcoxson, M.S., Instructor

5R. N. CampBELL, M.S., Research Fellow

*R. D. FEZER, Ph.D., Research Fellow

#T, H. N1coLsoN, Ph.D., Research Fellow

B. L. RENFRO, M.S., Research Fellow

“D. P. TaAYLOR, M.S., Research Fellow

%R. J. KLug, M.S., Research Fellow

40 Appointed December 16, 1956

4 Appointed October 1, 1956

12 Appointed August 1, 1956

13 Leave of absence effective March 29, 1957
4 Leave of absence effective June 10, 1957
45 Appointed February 1, 1957—Resigned June 30, 1957
16 Resigned September 15, 1956

4 Appointed July 1, 1956

18 Appointed April 1, 1957

4 Appointed July 1, 1956

50 Appointed July 1, 1956

51 Resigned June 30, 1957

52 Appointed October 1, 1956

53 Resigned August 31, 1956

54 Appointed September 16, 1956

55 Resigned June 30, 1957
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Detailed by the United States Department of Agriculture,
Agricultural Research Service, Field Crops Research
Branch, for Cooperative Work

Cereal Crops

*R. A. FREDERIKSEN, B.S., Plant Pathologist
“J. D. MILLER, B.S., Plant Pathologist

B. J. RoserTS, M.S., Plant Pathologist

J. B. RowkeLr, Ph.D., Plant Physiologist

Field Crops
F. 1. FrRosHEISER, Ph.D., Plant Pathologist

Sugar Crops

H. L. BissoNNETTE, B.S., Plant Pathologist

Agricultural Research Service, Plant Pest Control Division
R. U. CorrER, Ph.D., Plant Pathologist
T. H. STEWART, B.S., Area Supervisor
D. M. StewarTt, Ph.D., Plant Pathologist
E. C. StakMAN, Ph.D., D.Sc., Consultant

Detailed by the State Department of Agriculture,
Dairy and Food, for Cooperative Work

A. G. ToLaas, M.S,, in Charge Office of Seed Potato Certification
J. L. LarsoN, Seed Analyst in Charge of Seed Germination
H. G. RecniEr, Chief Inspector, Office of Seed Potato Certification
DEPARTMENT OF POULTRY HUSBANDRY
E. L. JounsonN, Ph.D., Professor and Head
H. J. Sroan, Ph.D., Professor
R. N. SHOFFNER, PhD Professor
T, H. CanrFIELD, M.S., Associate Professor
M. H. Swanson, Ph.D., Associate Professor
P. E. WaiBeL, Ph.D., Assistant Professor
DEPARTMENT OF SOILS
W. P. MARTIN, Ph.D., Professor and Head
*P. M. BursoN, M.S., Professor
A. C. CarpweLL, Ph.D., Professor
J. M. MACGREGOR, Ph.D., Professor

56 Appointed September 4, 1956

57 Appointed July 2, 1956

58 Deceased March 10, 1957

5 Leave of absence effective June 1, 1856
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E. L. Scamint, Ph.D., Associate Professor
G. R. BrLakg, Ph.D., Associate Professor
H. F. ArNEMmaN, Ph.D., Assistant Professor
R. H. RusT, Ph.D., Assistant Professor

R. S. FarnaaM, Ph.D., Research Associate
JonN Grava, Ph.D., Research Fellow

Socil Conservation Service

A. H. PascraLL, M.S,, Sr. Soil Scientist and Correlator
ALEX ROBERTSON, B.S., Soil Scientist and Collaborator

SCHOOL OF VETERINARY MEDICINE

W. T. S. THOrP, D.V.M., M.S., Assistant Dean, Director of the School of
Veterinary Medicine, and Professor

H. J. GrrrrrTHS, D.V.M., Ph.D., Assistant Director and Professor

J. M. CampBeLL, D.V.S,, Professor

RevEL FENSTERMACHER, D. V.M., Professor

H. H. HovT, D.V.M,, Ph.D., Professor

H. C. H. KerngawmpP, D.V.M., M.S., Professor

R. L. Kircaerr, D. V.M., Ph.D., Professor

G. W. MATHER, D.V.M., Ph.D., Professor

B. S. Pomroy, D.V.M., Ph.D., Professor

M. H. Roeprkg, Ph.D., Professor

H. SaurtER, D.V.M., Ph.D., Professor

F. SELLERS, D.V.M., Ph.D., Professor

F. WeBER, D.V.M., Ph.D., Professor

“R. K. ANpERSON, D.V.M,, Associate Professor

. P. ArNoLp, D.V.M., Ph. D Associate Professor

. L. Goop, D.V.M.,, M. S., Assomate Professor

B. HammonD, D.V.M.,, Ph.D., Associate Professor

G. Low, D.V.M,, Assomate Professor

A. MEgrrILL, D.V.M., Associate Professor

. K. SoreNsoN, D.V.M., Ph.D., Associate Professor
A. SpureLL, D.V.M., Ph.D., Associate Professor
M. Stowg, D.V.M., Ph.D., Associate Professor
K. LINDORFER, D.V.M,, Ph.D., Assistant Professor
M. Bagrnes, D. V.M., Instructor

*J. T. BELL, D.V.S,, Instructor

E. N. BERGMAN, D. V M., Instructor

“E. D. BescH, D.V.M., Instructor

®W. M. Dickson, D.V.M,, M.S., Instructor

“H. E. Dzuik, D.V.M., B.S., M.S., Instructor

SCHARLES GALE, D.V.M,, Instructor

@@OWUWDW>“

@

60 Appointed July 1, 1956

61 Resigned July 28, 1956

&2 Resigned September 15, 1956
6 Resigned December 15, 1956
& Appointed January 1, 1957
&5 Resigned October 15, 1956




52 SIXTY-FOURTH ANNUAL REPORT

L. J. Haxson, D.V.M,, B.S., Instructor

D. W..Jornson, D.V.M., B.S,, Instructor

“D. R. KNaurF, D.V.M,, Instructor

“F. D. Kn1pPLING, D.V.M,, Instructor

L. L. Larson, D.V.M,, Instructor

Vicror PErvaAN, D.V.M,, B.S,, Instructor
SFRANK SAUER, D.V.M.,, Instructor

®J. C. SCHLOTTHAUER, B.S., D.V.M,, Instructor
“A. W. Stinson, B.S., D.V.M,, Instructor

M. W. STROMBERG, D.V.M., Instructor

“E. S. THOMPSON, B.S., D.V.M.,, Instructor

J. T. TumriN, B.S.A., D.V.M,, Instructor

E A. UseENIg, D.V.M,, Instructor

“J. W. WALKER, D.V.M., Instructor

“D. A. WiLLicaN, B.S.A,, D.V.M., M.S,, Instructor
RarMunps ZEMJANIS, D.V.M.,, Instructor

J. J. Crarg, D.V.M.,, Research Fellow

L. A. GEORGE, B.S.,, D.V.M., Research Fellow
®R. C. HERSCHLER, B.S., D.V.M., Research Fellow
“D. C. INNES, D.V.M,, Research Fellow

K. I. LokEN, B.S., D.V.M,, Research Fellow
“"NoBUKO M1zuNo, B.A., M.S., Ph.D., Research Fellow

RURAL SOCIOLOGY

Lowry NELSoN, Ph.D., Professor
R. G. Francis, Ph.D., Associate Professor
G. A. DoNoHUE, M.S., Assistant Professor

INFORMATION SERVICE

HaroLp SWANSON, M.S., Associate Professor and Editor

G. R. McKay, M.S., Associate Professor and Extension Specialist in Visual
Education

R. S. Worr, B.S,, Assistant Professor and Extension Information Specialist
in Visual Education

E. K. BriceaM, M.A., Instructor and Agricultural Bulletin Editor

JosepHINE B, NeLsoN, ML.A., Instructor and Extension Editor

P, J. TICHENOR, M.S., Instructor and Extension Information Specialist

MaxiINE A. Larson, B.A,, Editorial Assistant

6 Resigned September 15, 1956
¢7 Appointed September 16, 1956—Resigned June 30, 1957
6 Resigned June 30, 1957
- % Appointed April 16, 1956
7 Appointed July 16, 1956
7. Appointed November 1, 1956—Resigned March 15, 1957
72 Appointed August 1, 1956
7 Leave of absence effective August 1, 1956
7 Appointed October 1, 1956-—-Resigned December 31, 1956
75 Appointed July 1, 1956
7% Appointed September 16, 1956
77 Appointed October 1, 1956
78 Appointed July 1, 1956



AGRICULTURAL EXPERIMENT STATION 53

AGRICULTURAL EXPERIMENT STATION—ROSEMOUNT

A. C. HEINE, B.S., Associate Professor and Superintendent
R. M. DENNISTOUN, M.S., Instructor and Assistant Superintendent

NORTH CENTRAL EXPERIMENT STATION

“WiLrtam MATanamaki, M.S,, Assistant Professor and Superintendent
*C. L. CoLE, Ph.D., Associate Professor and Superintendent

R. B. AAKRF, B.S., Assistant Professor, Agricultural Engineer

C. H. GrrrFITH, M.Ph., Assistant Professor, Agronomy

#W. H. CRoMmEeLL, B.S., Instructor, Forestry

N. H. GriMmsgo, B.S., Instructor, Horticulture

A. B. SaLMmELa, M.S,, Instructor, Animal Husbandry

NORTHEAST EXPERIMENT STATION

R. S. GranT, M.S., Associate Professor and Superintendent
W. W. NELsoN, Ph.D., Instructor and Assistant Superintendent

NORTHWEST EXPERIMENT STATION

2B E. YoungqQuisT, M.S., Assistant Professor and Superintendent
%H, D. Fausch, Ph.D., Associate Professor

O. C. Soing, Ph.D., Associate Professor

B. C. BErRESFORD, M.S., Assistant Professor

E. C. MILLER, M.S,, Assistant Professor

A. M. PiLKEY, Assistant Professor

DiepricH REIMER, M.S., Instructor

SOUTHERN EXPERIMENT STATION

R. E. Hopgson, M.S., Professor and Superintendent
K. P. MILLER, Ph.D., Assistant Professor
JouN THOMPSON, M.S., Instructor

WEST CENTRAL EXPERIMENT STATION

A. W. Epson, M.S., Professor and Superintendent
H. G. Croom, M.S., Assistant Professor

W. H. Gray, M.S., Assistant Professor

L. K. LINDFOR, B.S., Assistant Professor

R. E. Smr1TH, M.S,, Assistant Professor

HarLEY HANKE, M.S., Instructor

RoBerT HansonN, M.S., Instructor

Roy THOMPSON, B.S., Instructor

© Appointed October 1, 1956

80 Resigned September 30, 1956
81 Appointed September 1, 1856
82 Appointed July 1, 1956

53 Resigned September 29, 1956













