














































































78 FORTY-SIXTH ANNUAL REPORT 

Subproject: Ergot of cereals. (Closed) 
Subproject: Black chaff of wheat. (Closed) 
Subproject : Miscellaneous diseases of flax. 
Subproject: Smut of sorghums. (Closed) 

103. Dendropathological work. (C. M. Christensen, N. Borlaug, 
T. King) 

Subproject: White-pine blister rust. (Dormant) 
Subproject : Miscellaneous diseases of shade and forest trees. 

jlroject: Biology of wood-rotting fungi. 
.1bproject: Experiments relating to the propagation, protection, and col­

lection of plantation rubber. (Cooperative with the Firestone Tire and Rub­
ber Company) 

104. The development of disease-resistant vanebes of farm crops. 
(Joint project with Agronomy and Plant Genetics Project No. 124) 
(E. C. Stakman, M. B. Moore, M. N. Levine, A. E. Eagle, M. A. Petty, 
D. W. Preston, A. R. Downie, E. L. LeC!erg, J. J. Christensen, E . W. 
Hanson) 

.. 
Subprojects : Spring wheat, (Cooperative with the Office of Cereal 

Crops and Diseases, Bureau of Plant Industry, United States Department 
of Agriculture), winter wheat (dormant), oats, barley, rye, flax (coopera­
tive with the Office of Cereal Crops and Diseases, Bureau of Plant Industry, 
United States Department of Agriculture), corn, timothy (dormant), red 
clover (closed), sweet clover (dormant), sugar beets (Cooperative with the 
Office of Sugar Plant Investigations, Bureau of Plant Industry, United States 
Department of Agriculture) , alfalfa, and sunflowers (dormant) (closed) . 

105. Diseases of ornamental plants. (Louise T . Dosdall, A. E. 
Eagle) 

108. Fruit diseases. (C. J. Eide, C. M. Christensen, J. T . Presley, 
R. K. Voorhees, B. F. Shema) (Purnell) 

Subproject: Diseases of small fruits and methods of control. (Dormant) 
Subproject: Diseases of tree fruits and methods of control. 

109. Minnesota fungi . (Louise T. Dosdall, C. M. Christensen) 

110. Plant-disease survey. (Louise T . Dosdall) 

111. Rusts of cereals. (Cooperative with the Division of Cereal 
Crops and Diseases and the Division of Barberry Eradication, Bureau 
of Plant Industry, and the Division of Plant Disease Control, Bureau of 
Entomology and Plant Quarantine, United States Department of Agri­
culture) (E. C. Stakman, Helen Hart, A. E. Eagle, M. N. Levine, 
W. Q. Loegering, R. U . Cotter, R. C. Cassell) (Adams) 
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Subproject; Biologic specialization in cereal rusts. 
Subproject; Epidemiology of cereal rusts. 
Subproject: Barberry eradication. 
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115. Physiologic specialization of smuts of cereals. (E. C. Stak- · 
man, M. B. Moore, I. W. Tervet, M. F. Kernkamp, A. E . Eagle, M.A. 
Petty, E . Andrews) (Purnell) 

116. Garden-truck diseases. (J. G. Leach, C. J. Eide, A. E. Eagle, 

T. R. Wright) 

Subproject: Potato diseases. 
Subproject : Miscellaneous truck crop diseases. 
Subproject; Etiology and control of purple-top wilt of potatoes. ( New) 
Subproject: Etiology and control of hair-sprout of potatoes. (New) 
Subproject: Etiology and control of stem-end rot and wilt of potatoes. 

(New) 

117. The relation of insects to the dissemination and 
of plant diseases (formerly "The relation of insects to the sprea , 
mission and development of plant diseases") . (J. G. Leach, C. J · Etde, 
A. E. Sherf) (Adams) 

Subproject; The relation of insects to the development of bacterial wilt, 

ring rot, and soft rots of potatoes. (Dormant) . . . 
Subproject: The effect of aster leaf hoppers and SJmJlar msects on pota-

toes. 
Subproject: The relation of insects to the development of potato scab. 
Subproject : The relation of insects to the development of root rots of 

cereals. of 
Subproject: The relation of insects to the dissemination of ergot 

cereals and grasses. (Dormant) 

118. Development of disease-resist.ant varieties of cro?s. 
(Joint project with Horticulture ProJect No. 414; cooperative w1th 
Office of Horticultural Crops and Diseases, Bureau of Plant 
United States Department of Agriculture) (J. G. Leach, C. J. Etde, 
A. E . Eagle, D. J. deZeeuw, B. Shema, L. A. School ) (Purnell ) 

Subproject: Physiologic specialization of Actinomyces scabies and other 
potato pathogens in relation to . 

Subproject: Development of disease-reststant vanetJes of muskmelons, 

with special reference to fusarium wilt. 

120. The nature and variability of plant-disease resistance. (Co­
operative with the Division of Horticulture) (E. C. Stakman, J. J · 
Christensen, C. J. Eide, Helen Hart, T. Graham, A. E. Eagle, W. V. 
Harlan, J. R. Vaughan, T . R. Wright, J. L. Allison, L. Henson, J. G. 
Leach) (Bankhead-Jones) 
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Subproject: Wheat and other small grains. 
Subproject: Flax. (Dormant) 
Subproject: Potatoes and other vegetables. 
Subproject: Clover and other leguminous and forage plants. (Cooper­

ative with the Division of Forage Crops and Diseases, Bureau of Plant In­
dustry, United States Department of Agriculture) 

. 12~. Aerial .diss~mination of allergens and pathogens. (Coopera­
tive wtth the Umverstty Health Service) (R. V. Ellis, E. C. Stakman, 
D. A. Preston) (New) 

. ~~1. Effect of low temperature on plants. (Cooperative with the 
Dtvtston of Agronomy and Plant Genetics and Division of Horticulture) 
(R. H. Landon, R. B. Harvey) 

Subproject: Varietal differences in frost resistance of crop plants. 
Subproject: Physiological factors concerned in frost injury. 
Subproject: Desiccation in the frozen condition as a cause of injury. 
Subproject: Killing of seeds and seedlings of forest trees and horticul-

tural plants by low temperatures. 

203. Investigations on respiratory enzymes. (Cooperative with 
the Division of Horticulture) (R. H. Landon, R. B. Harvey) 

Subproject: Oxidoreductase. 
Subproject : State of oxidation in tissues. 

204. Light relations of plants. (R. H. Landon, R. B. Harvey) 

Subproject: Importance of factors which may alter the tolerance of a 
given species of plant. 

Subproject : Studies on differences in tolerance of different species. 
Subproject: Internal reactions of leaf cells of various types of forest trees 

to light of varying intensity and quality. 

.205. Physiological changes occurring in the storage and ripening of 
frutts and vegetables under varying conditions. (Cooperative with the 
Division of Horticulture) ( R. H . Landon, R. B. Harvey, R. C. Nelson) 

Subproject: Physiological and chemical changes of fruits and vegetables 
in storage. 

Subproject : Storage optimum temperature and humidity. (Dormant) 
Subproject: Length of holding in storage in relation to stage of maturity 

of fruit. 
Subproject : Storage in frozen conditions. (Closed) 
Subproject: Ripening in storage. (Closed) 

206. Physiology of reproduction. (R. H. Landon, R. B. Harvey) 
Subproject: Temperature as a fa~tor in self-fertility. 
Subproject: Effect of fertilizer treatments upon self-fertility. 
Subproject: Studies on plant hormones. 
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207. 
don) 

Physiology of seed germination. (R. B. Harvey, R. H. Lan-

Subproject : Physiology of dormancy in seeds, including a study of means 

to shorten or eliminate the rest period. 
Subproject : Effects of seed treatment upon germination, subsequent 

growth, and yield. 

208. Studies in plant metabolism and growth. (R. B. Harvey, R. 
H . Landon) 

Subproject : Effect of length of illumination period and light intensity 

upon growth and reproduction . 
Subproject: Salt nutrition. 

.301. Seed studies. (Cooperative with the State Seed Laboratory) 
(R. B. Harvey, A. H. Larson) 

Subproject: Weed seed cases. (Dormant) 
Subproject : Seed-testing survey. (Cooperative with State Seed Labora-

tory) . 
Subproject: Seeds in relation to game management. 

302. Weeds. (R. B. Harvey, A. H. Larson) 

Subproject : Weed identification and survey. 

Rural Sociology 

103. Retail farm trade centers in Minnesota. (Lowry Nelson, E . 
T. ] acobson) (Purnell) (Closed ) 

104. The distribution and functioning of rural social agencies in 
Minnesota. (Cooperative with the Works Progress Administration) 
(Lowry Nelson, F. H. F orsyth, T . D. Rettig ) (Purnell) (Closed) 

Subproject: The distribution of religious agencies in rural Minnesota. 
Subproject: Educational and social agencies. 

106. The effects of an organized program of adult education at1d 
recreation on the community life and social participation in certain rural 
areas. (Lowry Nelson) (Purnell) (Closed) 

107. A study of rural leadership. (Lowry Nelson, F. H . Forsyth) 

(Purnell) (Closed) 

109. Standards of living in rural Minnesota (Cooperative with 
the Resettlement Administration, the United States Weather Bureau, 
and the State Planning Board) (Purnell ) (Dormant) (Closed) 
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110. Resurvey of rural youth in Minnesota with special reference 
to the effec~ of the depression on rural youth in the age groups fifteen 
to twenty-mne. (Cooperative with the Works Progress Administration) 
(Lowry Nelson, D. ]. Mitchell) (Purnell) (Closed) 

111. Farm population movements m Minnesota during 1937. 
(Lowry Nelson) (Purnell) (Closed) 

. 112. Studies of the rural population in Minnesota. (Cooperative 
With th~ Works Progress Administration and with the Division of Farm 
PoJ?ulatwn and Rural Life Activities, Bureau of Agricultural Economics, 
Umted States Department of Agriculture) (Lowry Nelson, D. ]. Mit-
chell) (Purnell) (New) · 

113. Studies of Minnesota rural families. (Cooperative with the 
Works Progress Administration) (Lowry Nelson, F. H. Forsyth) 
(Purnell) (New) 

114. Rural community organization in Minnesota. (Lowry Nelson, 
D.]. Mitchell) · (Purnell) (New) 

Soils 

101. Agricultural value of marl. (F. ]. Alway, C. 0. Rost, G. H. 
Nesom) 

102. Fertilizer experiments. ( F J Al G H N I . . way, . . esom, rene 
Mattson) 

104. Land classification. (F. ]. Alway, P. R. McMiller) 

105. Movement of water in soils. (F. ]. Alway, E . V. Miller) 
(Adams) 

106. Peat soils. (F. ] . Alway, Irene Mattson) 

107. Sandy soils. (F. ]. Alway, G. H. Nesom, Irene Mattson) 

108. Soils of the low-lime area. (F. ]. Alway, C. 0. Rost, G. H. 
Nesom) 

109. Soil survey. (F. ]. Alway, P. R. McMiller) 

110. Soils of the red drift. (F. ]. Alway) 

111. Amount and placement of fertilizers for cultivated crops. ( C 
0. Rost) (Closed) · 
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112. Composition of forest floor. (Cooperative with the Division 
of Forestry (F. ]. Alway, E. G. Cheyney, Irene Mattson) (Adams) 

113. Replaceable ions in soils. (C. 0. Rost, K. A. Maehl) 

114. Soil-erosion factors. (C. 0 . Rost) 

115. Nutrient deficiencies of potatoes in the Red River Valley. (C. 
0. Rost) (Bankhead-Janes) (New) 

Veterinary Medicine 

104. Brucellosis and related diseases of the reproductive organs of 
cattle. (Cooperative with the divisions of Agricultural Biochemistry 
and ·Dairy Husbandry and with the Bureau of Animal Industry, United 
States Department of Agriculture) (L. M. Bishop, W. L. Boyd, M. H. 
Roepke, C. P. Fitch, Margaret Kelly, Gayette Clarkson, T. W. Stearns, 
Mae Newman) (Adams) 

Subproject: Serological tests. 
Subproject: Elimination of Brucella abortrts. 
Subproject: Artificial infection. (Closed) 
Subproject: Etiology and significance of orchitis. 
Subproject: Calves from positive dams. 
Subproject: Hosts and disseminators of Br11cella abortus. 
Subproject: Suspicious reactors to the agglutination test for Bang's dis-

ease. 
Subproject: Causes of nonspecific abortions. 
Subproject: Corpus luteum and its relation to the ovarian and oestrual 

cycle. 
Subproject: Post-parturient changes in the genital tract. 
Subproject: Food deficiencies and their relation to the oestrus cycle. 
Subproject: Vitamin E in the nutri tion and reproduction of cattle. 

(Closed) 

105. Investigation of obscure diseases. (Cooperative with the divi­
sions of Agricultural Biochemistry and Dairy Husbandry, Minnesota 
Agricultural Experiment Station, and with the Minnesota State Live­
stock Sanitary Board) (R. Fenstermacher, W . L. Boyd, H . C. H. Kern­
kamp, L. M. Bishop, C. P. Fitch, B. S. Pomeroy, M. H. Roepke, Gayette 
Clarkson, Margaret Kelly, Florence Jones, Evelyn Bolstad, T. W. 
Stearns, Mae Newman, Lore! Bergeron) 

Subproject: The investigation of obscure diseases in the state, with sperial 
reference to infectious diseases. 

Subproject: The invest igation and treatment of diseases affecting Uni­
versity Farm animals. 
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111. Lymphadenoma of the domestic fowl. (Cooperative with the 
division of Animal and Poultry Husbandry) (R. Fenstermacher, Evelyn 
Bolstad, Lore! Bergeron) (Closed) 

113. Diagnosis of hog cholera. (H. C. H. Kernkamp, Florence 
Jones) ( Purnell) 

General 

1. Problems concerning the calcium and phosphorus requirements 
of .cattle in Minnesota. (The divisions of Agricultural Biochemistry, 
Datry Husbandry, and Veterinary Medicine cooperating) (L. S. Pal­
mer, T. W. Gullickson, J . W . Nelson, F . C. Fountaine, C. P . Fitch, 
W. L. Boyd, L. D. Matterson) (Purnell) 

Subproject: The calcium and phosphorus requirements for maintenance 
and for maintenance-plus-milk production in dairy cattle. (Dormant) 

.Subproject: The relationship of various levels and ratios of calcium and 
phosphorus requirements for maintenance, for maintenance plus growth, and 
for maintenance-plus-milk production of dairy cattle. (Dormant) 

Subproject: The relationship of the skeletal reserves of calcium and 
phosphorus laiq down during growth to the future productiveness of dairy cows. 

Subproject: The relative availability to cattle of the calcium and phos­
phorus in natural food, and in the various proprietary sources of these elements 
offered for sale to dairy farmers and cattle breeders in Minnesota. 

Subproject: The relation of the nutritive deficiencies of other major 
nutrients in the ration to the effects of phosphorus deficiency in cattle. 
(Dormant) 

Subproject: An experimental study of the necessity for and the advan­
tages of adding mineral supplements to typical dairy rations fed in Minnesota 
and the proper basis for the economic evaluation of the most common forms 
when their use is necessary or advantageous. (Dormant) 

Subproject: An experimental study of the effect on oestrus cycle, ovula­
tion· and reproduction of the nutritive deficiencies which may be associated with 
phosphorus deficiency. 

3. A study ?f adjust~ents in farming by type-of-farming areas, 
from the standpomt of agnculture and planning, including soil conser­
v~t!o~. (The division of Agricultural Economics cooperating with the 
dtvtstons of Agronomy and Plant Genetics, Animal and Poultry Hus­
bandry, Dairy Husbandry, Soils, and Agricultural Extension, Minne­
sota Agricultural Experiment Station, and with the Bureau of Agricul­
tural Economics and the Agricultural Adjustment Administration 
United States Department of Agriculture) ( S. A. Engene) ' 

4. A study of systems of breeding for the improvement of swine 
by intense inbreeding. (The Division of Animal and Poultry Hus­
bandry cooperating with the Division of Veterinary Medicine, with the 
Southeast, West Central, Northwest, and North Central experiment sta-
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tions, and with the Bureau of Animal Industry, United States Depart­
ment of Agriculture) (L. M. Winters, E . F. Ferrin, R. E. Comstock,· 
R. E . Hodgson, 0 . M . Kiser, P. S. Jordan, W . H . Peters, W . W. 
Green, D. L. Dailey, Catherine Barrett, H. C. H. Kernkamp) ( Bank­
bead-Jones) 

Subproject: Within the Poland China breed. 
Subproject: Within crossbred strains. 

6. Growth habits and feeding qualities of plants suitable for pasture. 
(The Division of Agronomy and Plant Genetics cooperating with the 
Southeast, West Central, Northwest, North Central, and Northeast ex­
periment stations) (H. K. Hayes, I. J. Johnson, R. P . Murphy, C. L. 
Alexander, H. K. Schultz, R. E. H odgson, R. 0. Bridgford, R. S. Dun­
ham, 0. W. Swenson, M. ]. Thompson) (Bankhead-Jones) 

7. Pasture-management studies. (The Division of Agronomy and 
Plant Genetics cooperating with the Division of Soils and the Southeast, 
West Central, and Northwest experiment stations, Minnesota Agricul­
tural Experiment Station, and with the Soil Conservation Service, 
United States Department of Agriculture) (A. C. Arny, R. S . Dun­
ham, R. E . Hodgson, R. 0. Bridgford, A. R. Schmid ) ( Bankhead­
Janes) 

Subproject: Renovating permanent bluegrass pastures. 
Subproject : Comparison of delayed with continuous grazing of treated 

and untreated permanent pastures. 
Subproject: Comparison of the values of different mixtures of grasses 

and legumes. 
Subproject : Comparison of sweet clover and Sudan grass as supple­

mentary pasture crops. 
Subproject: Comparison of methods of freezing permanent pastures from 

weeds and brush. (Dormant) 

8. Characteristics, growth habits, and control methods of weedy 
plants. (The Division of Agronomy and P lant Genetics cooperating 
with the Division of Plant Pathology and Botany, the Northwest, West 
Central, and Southeast experiment stations, Minnesota Agricultural Ex­
periment Station; the State Department of Agriculture, and the Bureau 
of Plant Industry, United States Department of Agriculture) ( H. K. 
Wilson, R. B. Harvey, L. M. Stahler, Henry Johnson, John Zalar, A . 
H . Larson, W. J. N. Brown, R. F. Crim) (Bankhead-Janes ) 

Subproject: Cultural methods as a means of control, with special refer-
ence to field bindweed. 

Subproject: The morphology and physiology of perennial weeds. 
Subproject: Chemical eradicants in the control of weeds. 
Subproject: The development of new chemicals for weed control. 
Subproject: Weed dissemination. 
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9. Utilization of disease-resistant germ plasm in the improvement 
of the potato. (The Division of Horticulture cooperating with the Divi­
sion of Plant Pathology and Botany and with the State Seed Potato 
Certification office) (F. A. Krantz, W. L. Bartholdi). (Bankhead­
Janes) · · 

11. The nutritional status of college women as related to their 
dietary habits and indicated by (a) anthropometric measurements, (b) 
basal-metabolism determinations, and (c) blood studies. (The Division 
of Home Economics cooperating with the Iowa State College, Kansas 
State College, University of Ohio, University of Wisconsin, University 
of Nebraska, and the Health Service of the University of Minnesota) 
(Eva G. Donelson, L. M. Wall) (Purnell) 

12. A genetic study of the bovine. (The Division of Dairy Hus­
bandry cooperating with the Division of Animal and Poultry Husbandry 
and Division of Agricultural Biochemistry) (W. E. Petersen, L. 0 . 
Gilmore,]. B. Fitch) (Bankhead-Jones) 

Subproject.: Color inheritance. 

14. Respiration and storage behavior of soybeans and soybean 
products. (The Division of Agricultural Biochemistry) (C. S. John­
son, W. F. Geddes, C. H . Bailey) (Bankhead-Janes) 

North Central Station 

101. Investigations in farm crop production. (R. L. Donovan, 0. 
W. Swenson) 

Subproj-ect: Succotash trials. 

102. Experiments in general horticulture. (T. S. Weir, 0. W. 
Swenson, R. L. Donovan) 

Subprojects : Ornamental planting, herbarium, potato seed plot, potato 
variety test, wild-fruit culture, and raspberry culture. 

103. Investigations in animal and poultry husbandry. (D. L. 
Dailey, R. L. Donovan) 

Subproject: Tuberculosis and Bang's disease testing. 
Subproject: Building up a herd of purebred Guernseys. 
Subproject : Normal growth rates for Guernseys. 
Subproject: Establishing a turkey flock 

104. Investigations in forestry. (T. S. Weir, R. L. Donovan) 
Subproject: Forest planting. 
Subproject: Arboretum. 
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Projects in cooperation with Agricultural Engineering, No. 131; 
Agronomy and Plant Genetics, Nos. 101, 102, 103, 104, 105, 106, 107, 
109, 112, 114, 115, 116, 120; Animal and Poultry Husbandry, Nos. 306, 
501 601; Dairy Husbandry, No. 107; Home Economics, No. 109 ; 
Ho;ticulture, Nos. 301, 304, 408; General Experiment Station, Nos. 
4, 6. 

Northeast Station 

101. Investigations in farm crop production. (Cooperative with the 
Division of Agronomy and Plant Genetics) (M. J . Thompson, H . K. 
Hayes, H. K. Wilson, ·A. C. Amy, R. F . Crim) 

Subprojects: Grain variety tests, legume studies, hay crops not legume, 
crop rotations, corn improvement, sunflower improvement, outlying field tests, 
crop succession (dormant), and seeding and cultural practices. 

102. Experiments in general horticulture. (Cooperative with the 
Division of Horticulture ) (M. J . Thompson, F . A. Krantz, T. M. Cur­
rence, A. E. Hutchins) 

Subproject : Cooperative orchard experiment. (Old) 
Subproject : Cooperative orchard experiment. ( New) 
Subproject: Garden fertilizers. (Dormant) 
Subproject: Variety testing-small fruits. 
Subproject: Variety testing-vegetables. 
Subproject: Seed improvement. 
Subproject: Windbreak. 
Subproject: Root crops. 
Subproject: Raspberry-fertilizer test. 

103. Investigations in potato culture. (Cooperative with the Divi­
sion of Horticulture (M. J. Thompson, F. A. Krantz) 

Subproject : Variety tests. 
Subproject : Spray studies. 
Subproject: Rotations. 
Subproject: Complete fertilizer. 
Suoproject: Potato breed plots. 
Subproject: Rate of manuring. 
Subproject : Clover utilization. 
Subproject: Continuous cropping. 

·Subproject : Mosaic determinations. 
Subproject : Date of harvest. 
Subproject: Deep tillage. 
Subproject : Special fertilizer studies. 

104. Investigations in animal husbandry. (Cooperative with the 
divisions of Agronomy and Plant Genetics, Dairy Husbandry, Soils, 
and Veterinary Medicine) (M. J. Thompson, C. P. Fitch, F. J. Alway, 
A. C. Amy) 
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. 105. Studies in soil fertility. (Cooperative with the Division of 
Soils) (M. }. Thompson, F. J. Alway, G. H. Nesom) 

Subproject: Continuous cropping without clover or manure. 
Subproject : Rate of manuring. 
Subproject: Complete fertilizers on potatoes, hay, grain. 
Subproject : Clover utilization. 
Subproject : Garden fertilization. 
Subproject: Pasture fertilization. 
Subproject : Sunflower fertilization. 
Subproject: Rutabaga fertilization. 
Subproject : Fertilization of rotation plots. 
Subproject : Fruit land fertilization. 

Subproject : Cooperative work with county agents and Smith-Hughes 
instructors. 

Subproject : Clover failure. 
Subproject: Special potato fertilization. 
Subp~oject: Nitrogen on grasses. 

. ~~- Investig~tions in farm engineering. (Cooperative with the 
Dtvision of Agncultural Engineering) (M. ]. ThompSon, A. }. 
Schwantes) ·· 

Subproject: Studies in exposure of field stone through heaving or erosion. 
Subproject: Studies in stoning land. 
Subproject: Studies in stone utilization. 
Subproject: Studies in deep tillage. 

Projects in cooperation with Agricultural Engineering, Nos. 112, 
129, 131; Agronomy and Plant Genetics, Nos. 101, 102, 103, 104, 105, 
106, 107,_ 109, 1_12, 114, 115, 120, 121; Animal and Poultry Husbandry, 
No. 501, Horticulture, Nos. 308, 408; General Experiment Station, 
Nos. 4, 6. 

Northwest Station 

10_1._ . Trees, shrubs, and flower investigations. (Cooperative with 
the DtvJsJon of Horticulture) (A. C. Vogele, R. E. Nylund) 

Subproject: Growth and hardiness tests of ornamental and windbreak trees. 

Subproject: Var~ety and hardiness tests. of ornamental shrubs and trees. 
Subproject: Vanety and hardiness tests of perennial and other flowers. 

. 102 .. Root-crop investigations. (Cooperative with the Division of 
Soils, Mmnesota Agricultural Experiment Station, and the Office of 
Sugar Plant Investigations, Bureau of Plant Industry United States 
Department of Agriculture) (A. C. Vogele, R. E. Nyl~nd) 

Subproject : Demonstration planting of mangel varieties. 
Subproject: Variety and culture tests of sugar-beet varieties. 
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103. Crop-rotation and soil-management studies. (Cooperative 
with the Division of Soils) (F. J. Alway, R. S. Dunham, A. C. Vogele, 
R. E. Nylund) 

Subproject: Continuous cropping of corn. 
Subproject: Continuous cropping of wheat alone and wheat with red and 

alsike clover. . . 
Subproject: Comparison of sweet clo.ver and cultivated crops m rotatiOn 

for weed control. 
Subproject: Comparison of four methods of soil preparation in the fall 

with respect to the absorption of fall and winter moisture. 

106. Potato investigations. (Cooperative with the Divisions of Ag-
ricultural Engineering and Horticulture ) (A. C. Vogele, R. E . Nylund) 

Subproject: Variety testing. 
Subproject : Tuber and leaf diseases. 
Subproject: Methods of planting. 
Subproject : Fertilizer tests- soil improvement. 
Subproject: Seed selection . 
Subproject : Rotation tests. 

107. Fruit investigations. (Cooperative with the Division of Hor­
ticulture) (A. C. Vogele, R. E . Nylund) 

Subproject : Variety and hardiness tests of small fruits. 
Subproject: Variety and hardiness tests of tree fruits. 

108. Garden-crop investigators. (A. C. Vogele, R. E. Nylund) 
Subproject : Variety and cultural tests of garden vegetables. 

109. Treatment of fowl for internal parasites. (A. M. Pilkey) 

110. Poultry feeding investigations. (A. M. Pilkey) 
Subproject : The value of "Greenmelk" when added to the standard feed­

ing ration for white Leghorn laying pullets. (Closed) 
Subproject : Use of Proso millet to replace corn. 

Projects in cooperation with Agricultural Engineering, No. 131; 
Agronomy and Plant Genetics, Nos. 102, 103, 104, 105, 106, 107, 109, 
112, 114, 115, 116, 121 ; Animal and Poultry Hu~bandry, Nos. 104, ~04, 
501 · Dairy Husbandry, No. 102; Home Economics, No. 109 ; Horticul­
ture: Nos. 304, 408; General Experiment Station, Nos. 4, 6, 7, 8 . 

Southeast Station 

103. Maintaining a herd of grade Milking Shorthorn cows to ob­
serve production of beef and butterfat under farm conditions. ( R. E. 
Hodgson) 
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104. A study of line breeding as a method of fixing desired char­
acters in Milking Shorthorn cattle. (Cooperative with the Division of 
Veterinary Medicine, Minnesota Agricultural Experiment Station, and 
the Bureau of Animal Industry, United States Department of Agricul­
ture ) ( R. E. Hodgson, C. P . Fitch) 

106. Growth studies of common varieties of trees in southern Min­
nesota. (Cooperative with the Division of Forestry) ( R. E. Hodgson) 

Projects in cooperation with Agronomy and Plant Genetics, Nos. 
101, 102, 103, 104, 105, 106, 107, 109, 112, 114, 115, 116, 119, 128 ; 
Animal and Poultry Husbandry, No. 105 ; Horticulture, Nos. 304, 305; 
General Experiment Station, Nos. 4, 6, 7, 8. 

West Central Station 

101. Bush- and tree-fruit investigations. (] . A. Anderson) 

102. The te.sting of trees and ornamentals for western Minnesota 
conditions. (Cooperative with the Division of Horticulture) (J. A. 
Anderson) 

103. 
Soils) 

Fertilizer investigations. (Cooperative with the Division of 
(R. 0 . Bridgford, F. J. Alway) 

Subproject: The use of acid phosphate and rock phosphate, alone and 
in combination with manures, and the use of lime with all of the above com­
binations on a 4-year rotation of corn, wheat, oats, and sweet clover. 

104. The cultivation of alfalfa in relation to hay production, seed 
production, disease resistance, and duration of life of the stand. (Co­
operative with the Division of Agronomy and Plant Genetics and Divi­
sion of P lant Pathology and Botany) (R. 0. Bridgford, A. C. Arny) 

105. Crop-rotation investigations. (Cooperative with the Division 
of Agronomy and Plant Genetics and Division of Soils) (F. J. Alway, 
A. C. Arny, R. 0. Bridgford) 

Subproject : Utilization of sweet clover. 
Subproject : A 3-year rotation of oats, clover, corn, applying 6 tons 

of manure per acre preceding corn. 

106. The effect of nitrogen, phosphate, and potash fertilizers on 
nonleguminous crops. (Cooperative with the Division of Soils) (F. J. 
Alway, R. 0. Bridgford) 
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107. Sweet clover as a source of nitrogen. (Cooper4tive with the 
Division of Agronony and Plant Genetics and Division of Soils) (R. 0. 
Bridgford, F . J. Alway, A. C. Arny) 

108. Poultry housing. (A. W . Edson) (Closed) 

Subproject: The suitability of open-range shelters for rearing pullets. 

Projects in cooperation with Agricultural Economics, No. 126 ; Ag­
ronomy and Plant Genetics, Nos. 101, 102, 103, 104, 105, 107, 109, 112, 
114, 115, 116, 121, 127; Animal and Poultry Husbandry, Nos. 302,_ 501; 
Dairy Husbandry, No. 109 ; H orticulture, No. 304; General Expenment 

Station, Nos. 4, 6, 7, 8. 

SUMMARY OF PROJECTS 

Division T otal Active Dormant Closed New 

Agricultural Biochemistry 14 13 1 1 3 ...... 

Agricultural Economics 22 18 4 0 1 
.............. 

Agricultural Engineering 21 19 2 0 0 

0 3 0 
Agronomy and Plant Genetics 28 28 

Animal and Poultry Husbandry ........... 17 17 0 5 2 

Husbandry 14 14 0 0 1 
Dairy ....................... ~- ···· ···· · ···· · · · · · · · · 

E ntomology and Economic Zoology 27 27 0 2 1 

19 18 1 3 2 
Forestry ................................. ······························ 0 0 

Economics 7 7 0 
Home ................................ 

1 3 
Horticulture 23 22 1 

.............................. ............................. . 
0 0 1 

Plant Pathology and Botany ....... 23 23 
7 3 

Rural Sociology 10 9 1 

14 14 0 1 1 
Soils .............................. _ ....................................... 

0 1 0 
Veterinary Medicine 4 4 

10 10 0 0 0 
General ................. ................................. .. 

0 0 0 
Central Station 4 4 

North ................... ......... 
0 0 

Station 6 6 0 
Northeast ................... ........................... 

0 2 
Station 8 8 0 

Northwest ........................ 
0 0 

Southeast Station 3 3 0 

Central Station 8 8 0 1 1 
West 

282 272 10 25 21 
Total ........................... .......................... .... 



FINANCIAL STATEMENT 

Expenditures 

Classification University 
Branch Stations 

Farm Crookston Morris : Grand Rapids Duluth Waseca Total 
Salaries and labor .............................. ............ : .... $524,850.67 $25,415.18 $21,591.09 $ 9,898.96 $ 8,847.54 $11,873.61 $601,477.05 
Stationery and office supplies ...... . ............. 3,770.67 572.14 386.09 104.87 41.52 97.59 4,972.88 
Scientific supplies ....... .................. .................. 25,209.75 736.49 533.34 305.78 265.44 296.21 27,457.01 
Feeding stuffs . ...... .. .......... .................. .... 9,736.19 1,095.73 1,242.35 1,964.15 1,629.19 907.02 16,574.63 
Fertilizers .................................................................. 25.00 ······-· . . ................. .. ........................... ······ ··················· ....... .................. 25.00 
Sundry supplies ......................................... ..... 5,469.41 1,143.94 1,493.54 749.67 762.12 1,427.34 ll,045.72 
Communication service ................... .................. 5,014.67 475.41 348.78 749.67 762.12 1,427.34 ll,045.72 
Travel expenses ........................ ..... ....... 11,988.85 190.77 199.66 272.54 306.78 57.06 13,015.66 
Transportation of things ............. .................. 1,308.90 214.12 206.67 89.36 15.81 88.74 1,923.60 
Printing ............................................ -.................. 4,071.98 198.09 84.66 77.40 15.00 . .......................... 4,447.13 
Heat, light, fuel, power ....................................... 24,555.86 2,570.77 2,673.18 788.81 723.81 801.87 32,ll0.30 
Contingent expenses ............................................. 5,608.12 642.89 593.47 678.29 559.03 593.79 8,675.59 
Furniture, furnishings, and fixtures ...... 4,260.04 202.85 236.15 ··························· ........................... 98.07 4,797.11 
Library ............................................................................. 2,950.99 95.32 1.03 .83 ··························· ........................... 3,048.17 
Scientific equipment ................ ........................... 13,373.35 748.03 3.30 349.65 ........................... . .......................... 14,474.33 
Tools, machinery and appliances ............ 7,542.76 1,385.91 820.94 446.25 489.33 1,251.23 11,836.42 
Livestock ........................................................... ,_, .......... 3,620.36 161.66 1,240.95 242.33 408.75 1,833.17 7,507.22 
Buildings and land ............................................. 41,372.61 5,518.32 1,163.79 700.07 169.93 1,468.35 50,393.07 

--
Total ................. ............................................. $694,725.88 $40,367.62 $32,828.99 $16,855.35 $14,363.46 $20,926.20 $820,067.50 

- ~ 

FINANCIAL STATEMENT 

Income 

Branch Stations 

Source of revenue University 
Farm Crookston Morris Grand Rapids Duluth Waseca Total 

Federal appropriations : 
Hatch fund ......... .. ... . ............ . ........ . $ 15,000.00 ..... .. ................. ....... .................. ........................... ........................... ........................... $ 15,000.00 

Adams fund 
. 15,000.00 

15,000.00 
................ ........................ .......... ................... ................. ........ ...................... .. ........................... . ...................... .. 

Purnell fund ........... ............. ............. ... 60,000.00 ........... ..... . ................. ...... .. ....... ....... ................... ..... ..................... 60,000.00 

Bankhead-Jones fund ....... .................. 49,697.93 
.. ........ . ............ 49~97 .93 ' 

State appropriations : 
General University support ............... 301,514.84 29,300.92 $23,069.97 $13,702.90 $10,042.50 $ 9,999.03 387,630.16 

Special appropriations ............ ... ... . 39,000.00 
................. 39,000.00 

Endowments, fellowships, and other 
similar grants ......................................... 14,726.67 ........ ....... . ...................... ........... ..... .. .................. 14,726.67 

Fees, sales, and miscellaneous ........ ..... 64,220.61 11,066.70 9,759.02 3,152.45 4,320.96 10,927.17 103,446.91 

Emergency funds ........................ ... .. ............. 135,565.83 . ..... ..... ... .. .. . . ......... .. .............. .. .. . ............. 135,565.83 

--- -
Total ........... .. ... .. ... . ..... ..... . ... . .. $694,725.88 $40,367.62 $32,828.99 $16,855.35 $14,363.46 $20,926.20 $820,067.50 
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EXPERIMENT STATION STAFF 

The Board of Regents 

The Hon. GuY STANTON FoliD, President 
The Hon. BENJAMIN D u Bois, Sauk Centre -
The Han. GEORGE W. LAwsoN, St. Paul 
The H an. GEORGE B. LEONARD, Minneapolis -
The Han. LEWis E. LOHMANN, St. Paul 
The Han. WILLIAM ]. MAYO, Rochester -
The Hon. FRANK W. MURPHY, Wheaton 
The Hon. A. E. OLsoN, Duluth 
The Hon. MARTIN M. OLSON, Clitherall -
The Hon. 0. M. PETERSON, Albert Lea -
The Hon. ALBERT PFAENDER, New Ulm 
The Hon. RAY QuiNLIVAN, St. Cloud 
The Hon. FRED B. SNYDER, Minneapolis -

Administrative Officers 

W. C. CoFFEY, M.S~, LL.D., Director 
'C. H. BAILEY, Ph.D., Vice-Director 
W. T. MIDDLEBROOK, A.B., M.C.S., Treasurer 

Ex officio 
1943 
1939 
1943 
1943 
1941 
1939 
1939 
1943 
1941 
1941 
1939 
1941 

T. M. McCALL, M.S., Superintendent, Northwest Experiment Station, Crookston 
•T. H. FENSKE, B.S., Superintendent, West Central Experiment Station, Morris 
R. L. DONOVAN, B.S., Superintendent, North Central Experiment Station, Grand 

Rapids 

M. ] . THOMPSON, M.S., Superintendent, Northeast Experiment Station, Duluth 
R. E. HoDGSON, M.S., Superintendent, Southeast Experiment Station, Waseca 
F. E. HARALSON, Assistant Superintendent, Fruit Breeding Farm, Zumbra Heights 
H. L. HARRIS, B.S., Editor 
HARRIET W. SEWALL, B.A., Librarian 

R. A. GeRTNER, Ph.D., Chief, Division of Agricultural Biochemistry 
0 . B. }ESNESS, Ph.D., Chief, Division of Agricultural Economics 
'H. B. RoE, C.E., Acting Chief, Division of Agricultural Engineering 
H . K. H AYEs, D.Sc., Chief, Division of Agronomy and Plant Genetics 
W. H. PETERS, M.Agr., Chief, Division of Animal and Poultry Husbandry 
]. B. FITCH, M.S., Chief, Division of Dairy Husbandry 
W . A. RILEY, Ph.D., Chief, Division of Entomology and Economic Zoology 
HENRY ScHMITZ, Ph.D., Chief, Division of Forestry 
W . B. McNEAL, M.A., Chief, Division of Ho.;,e Economics 
W. H . ALDERMAN, B.S.A., Chief, Division of Horticulture 
E. M. FREEMAN, Ph.D., Chief, Division of Plant Pathology and Botany 
F . ]. ALWAY, Ph.D., Chief, Division of Soils 

C. P . FITCH, D .Sc., D.V.M., Chief, Division of Veterinary Medicine 

1 Appointed September 16, 1938. 
• Appointed July I, 1938. 
• Appointed July 1, 1938. 
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DiYlalon of Aqrlcultural Economics 

0 B. }ESNESS, Ph.D., Agricultural Econon:ist 
W. C. WAITE, Ph.D., Agricultural Econom1~t 
A. A. D owELL, Ph.D., Agricultura~ Econom1st . 

P PhD Associate Agncultural Econom1st G. A. OND, . ., . . 
L . B. BASSETT, Associate Agncult~ral Economist . 

W C PhD Assistant Agncultural E conom1st R ox, .. , E . 
· ·K PhD Assistant Agricultural conom1st E. F . OLLER, . ., . . . 

A S M S Assistant m Agncultural Econormcs 'G. . ALLEE, . ., . . E . 
R M S Assistant m Agncultural conomtcs W. P. ANNEY, · ., . . 

A E B S Assistant in Agncultural Economtcs s. . NGENE, . ., . . I E . 
M A Assistant m Agncultura conomtcs "G: L. PETERSON, · ., . · E · 

N B S Assistant m Agncultural conomtcs "TRUMAN ODLAND, .. , . . E . 
C T P hD Assistant m Agncultural conom1cs ' H . . RELOGAN, · ., 

F. E. WETHERILL, Field Agent 

Dlmlon of Aqricultural Enqtneering 

B R C E. Agricultural E ngineer H .. DE, .. , 

Section of Farm Power and Machinery 

M S Associate Agricultural Engineer A J ScHWANTES, · ., . 
. B . ToRRANCE, B.S., Assistant Agricultur.al Engmeer . 

]. · Ph D Assistant Agncultural Engmeer ANDREW HUSTRULID, · ., . 
A. G. TYLER, B.S., Assistant Agricultural ~ngl~leer 
J. G. DENT, Assistant in Agricultural Engmeermg 

Section of Farm Structures 

M S Assistant Agricultural Engineer . . 
H. B. WHITE, .. , M A Assistant in Agricultural Engmeenng c H CHRISTOPHERSON, .. , I E . . 

. . M S C E Assistant in Agricultura ngmeen ng L. W. NEUBAUER, · · · ., 

Section of Land Reclamation 

H NEAL, Ph.D., Assistant Agricultural Engi~eer. 
~· K. PARK B.S. Assistant in Agricultural Engmeen.ng . 

. W. M ' N 'B S Assistant in Agricultural Engmeermg P . . ANSO ' .. , 

Section of Land Clearing 

S Associate Land Clearing Specialist M. J. THOMPSON, M. ., 

I Agriculture lor Cooperative Detailed by the United States Department o . . 
Bureau of Agricultural Engmeenng 

D G MILLER, C.E., Senior Drainage Engineer . o: W. HowE, B.S., Assistant Agricultural Engmeer 

, Resigned December 27, 1938. 
• Appointed August 25, 1938. 
• Appointed December 28, 1938. 
• Resigned August 24, 1938. 
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Division of Ac;ronomy and Plant Genetics 

H. K. HAYES, D.Sc., Agronomist and Plant Geneticist 
F. R. IMMER, Ph.D., Geneticist 
H. K. WrLSON, Ph.D., Agronomist 
A. C. ARNY, M.S., Associate Agronomist 
I. ]. JoHNSON, Ph.D., Associate Plant Geneticist 
•c. R. BuRNHAM, Ph.D., Associate Plant Geneticist 
R. F . CRIM, B.S., Assistant Agronomist 
R. P. MURPHY, B.S., Assistant in Agronomy and Plant Genetics 
H. K. ScHULTZ, M.S., Assistant in Agronomy and Plant Genetics 
C. R. BoRGESON, M.S., Assistant in Agronomy and Plant Genetics 
"D. C. ANDERSON, M.S., Assistant in Agronomy and Plant Genetics 

Detailed by the United States Department of Agriculture for Cooperative Worlc 
Division of Cereal Crops and Diseases 

E. R. AusEMUS, Ph.D., Associate Agronomist 
J. 0. CULBERTSON,. M.S., Assistant Agronomist 

Division of Animal and Poultry Husbandry 

W. H . PETERS, M.Agr., Animal Husbandman 
P. A. ANDERSON, B.S., Assistant Animal Husbandman 
A. L. HARVEY, M.S., Assistant Animal Husbandman 

Section of Animal Feeding 

E. F. FERRIN, M.Agr., Animal Husbandman 
D. W. JoHNSON, Ph.D., Assistant in Animal Husbandry 

Section of Animal Genetics 

L. M. WINTERS, Ph.D., Animal Husbandman 
R. E. CoMSTOCK, Ph.D., Assistant in Animal Genetics 
W. W. GREEN, Ph.D ., Assistant in Animal Genetics 
CATHERINE BARRETT, B.S., Assistant in Animal Genetics 

Section of Poultry Husbandry 

H. J. SLOAN, Ph.D., Poultry Husbandman 
T. H. CANFIELD, B.S., Assistant in Poultry Husbandry 

Division of Ac;ricultural Biochemistry 

'"R. A. GaRTNER, Ph.D., D.Sc., Agricultural Biochemist 

Section of Proteins and Colloids 

'"R. A. GaRTNER, Ph.D., D.Sc., Agricultural .Biochemist 
W. M. SANDSTROM, Ph.D., Associate Agricultural Biochemist 
D. R. BRIGGS, Ph.D., Associate Agricultural Biochemist 

Section of Cereal Technology and Analytical Service 

C. H. BAILEY, Ph.D., Agricultural Biochemist 
"W. F. GEDDEs, Ph.D., Agricultural ·Biochemist 

1 Appointed September I, 1938. 
0 Resilrlled March 31, 1939. 
10 On leave September 12, to December 31 1938. 
11 Appointed Decen1ber I, 1938. ' 
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P . P. MERRITT, B.S., Assistant Agricultural Biochemist 
0. E. STAMBERG, Ph.D., American Dry Milk Institute Fellow 
G. S. TAYLOR, B.A., Analyst 

Section of Plant Chemistry 

C. F. ROGERS, M.S., Assistant Agricultural Biochemist 

Section of Nutrition and Dairy Chemistry 

L. S. PALMER, Ph.D., Dairy Chemist 
CoRNELIA KENNEDY, Ph.D., Associate Agr icultural Biochemist 
]. W. NELSON, Ph.D., Associate Chemist 
"C. L. HANKINSON, M.S., Assistant in Dairy Chemistry 

Division of Dairy Husbcmdry 

]. B. FITCH, M.S., Dairy Husbandman 

Section of Dairy Production 

]. B. FITCH, M.S., Dairy Husbandman 
W. E. PETERSEN, Ph.D., Associate Dairy Husbandman 
T . W. GULLICKSON,· Ph.D., Assistant Dairy Husbandman 
N. N. ALLEN, }R., Ph.D., Assistant Dairy Husbandman 

Section ot Dairy Products 

W. B. CoMBS, M.A., Dairy Husbandman 
S. T. CouLTER, Ph.D., Assistant Dairy Husbandman 
]. C. OLSON, }R., B.S., Assistant in Dairy Husbandry 

Section of Dairy Bacteriology 

HAROLD MACY, Ph.D., Dairy Bacteriologist 

Division of Entomoloqy and Economic Zooi09Y 

W . A. RILEY, Ph.D., D .Sc., Entomologist and Parasitologist 
M. C. T ANQUARY, Ph.D., Apiculturist 
A. G. RUGGLES, M.A., Entomologist 
C. E. MICKEL, Ph.D., Associate Entomologist 
A. A. GRANOVSKY, Ph.D., Associate Entomologist 
H. H . SHEPARD, Ph.D., Assistant Entomologist 
A. C. HoDSON, Ph.D., Assistant in Entomology 
M. H. HAYDAK, Ph.D., Assistant in E ntomology 
0. W . OLSEN, Ph.D., Assistant in Entomology 
D. M. HATFIELD, M.A., Assistant in Economic Zoology 
GusTAV SwANSON, Ph.D., Assistant in Economic Zoology 

Division of Forestry 

HENRY SCHMITZ, Ph.D., Forester 
E. G. CHEYNEY, A.B., Forester 
J. H. ALLISON, Ph.D., Forester 
T. ScHANTZ-HANSEN, Ph.D., Associate Forester 

' "Appointed November 1 •. 1938. 
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R. M. BROWN, M.S., Assistant Forester 
L. W. REES, Ph.D., Assistant Forester 
uR. W. LORENZ, B.S., Assistant in Forestry 
A. ]. BAILEY, Ph.D., Assistant Forester 

Dlvialon of Home Economics 

"WYLLE B. McNEAL, M.A., Home Economist 
ALICE BrESTER, M.A., Associate Home Economist 
15ALicE M. CHILD, M.A., Associate Home Economist 
IsABEL T. NOBLE, Ph.D., Associate Home Economist 
] ANE M. LEICHSENRING, Ph.D., Associate Home Economist 
ETHEL L. PHELPS, M.S., Assistant Home Economist 
EvA G. DoNELSON, Ph.D., Assistant Home Economist 
10MARGARET V. DAvis, M.S., Junior Chemist 

Division of Horticulture 

W. H. ALDERMAN, B.S.A., Horticulturist 
R B. HARVEY, Ph.D., Horticulturist 

Section of Pomoloqy 

W. G. BRIERLEY, Ph.D., Horticulturist 

Section of Fruit Breeding 

A. N. WILCOX, Ph.D., Assistant Horticulturist 
"ERNEST ANGELO, Ph.D., Assistant in Horticulture 
J. D. WINTER, M.S., Assistant in Horticulture 
F. E. HARALSON, Assistant Superintendent, State Fruit Breeding Farm 

Section of Vegetable Gardening 

F. A. KRANTZ, Ph.D., Associate Horticulturist 
T. M. CuRRENCE, Ph.D., Assistant Horticulturist 
A. G. ToLAAS, M.A., Assistant Horticulturist 
A. E. HUTCHINS, Ph.D., Assistant in Horticulture 

Section of Floriculture and Ornamental Horticulture 

L. E. LoNGLEY, Ph.D., Assistant Horticulturist 
L. SANDO, Assistant in Floriculture 

Division of Plant Patholoqy and :Botany 

E. M. FREEMAN, Ph.D., Plant Pathologist and Botanist 

Section of Plant Patholoqy 
18E. C. STAKMAN, Ph.D., Plant Pathologist 
10

]. G. LEAcH, Ph.D., Plant Pathologist 
]. ]. CHRISTENSEN, Ph.D., Plant Pathologist 

u Resigned September 15, 1938. 
u On leave December 16, 1938 to January 15, 1939. 
10 Died July 10, 1938. 
18 Appointed September 16, 1938. 
'

7 Resigned October 31, 1938. 
18 Cooperating with the Division of Plant Dise ... e Control, Bureau of Entomolory and 

Plant Quarantine. 
10 Resigned September 30, 1938. 
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LouisE DosDAU., Ph.D., Mycologist . 
C. J . EIDE, Ph.D., Assistant Plant Patholog1st 
HELEN HART, Ph.D., Assistant in Plant Pathology 
c. M. CHRISTENSEN, Ph.D ., Assistant in Plant Pathology 
M. B. MooRE, M.S., Assistant in Plant Pathology 
M. F. KERNKAMP, B.S., Assistant in Plant Pathology 
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I. W. TERVET, B.S., Assistant in Plant Pathology . 
· F" PI tattons Company Fellowship T . H. KING, B.S., Junior Chemtst, trestone an 

Section ol Plant Physioloqy and Agricultural Botany 

R. B. HARVEY, Ph.D., Plant Physiologist and Agricultural Botanist 
A. H. LARSON, B.S., Assistant Botanist . 
R. H. LANDON, Ph.D., Assistant in Plant Physwlogy 

Detailed by the United States Department of Agriculture lor Cooperative Work 
Bureau ot Plant Industry 

Division at. Cereal Crops and Diseases 

M. N. LEVINE, Ph.D., Pathologist 
E . W. HANSON, B.S., Agent 

Division of Forage Crops and Diseases 

LAwRENCE HENSON, M.S., Agent 

Division of Fruit and Vegetable Crops and Diseases 

L. A. ScHAAL, M.S., Associate Pathologist 

Division of Sugar Plant Investigations 

.. E. L. LECLERG, Ph.D., Assistant Pathologist 
"'ANDREW DowNIE, B.S., Agent 

Bureau of Entomoloqy and Plant Quarantine 

Division ol Plant Disease Control 

R. U. CoTTER, Ph.D., Associate Pathologist . 
I (s t L d of Barberry Era-L. w. MELANDER, Ph.D., Associate Patho ogtst ta e ea er 

dication) 
22W. T. LoEGERING, B.S., Agent 

Detailed by the State Department of Agriculture lor Cooper~tive Work 

A. G. ToLAAS, M.S., in Charge, Office of Seed Potato CertificatiOn 
RUBY CROULEY, Seed Analyst 
] . L. LARSON, in Charge, Seed Germination 
H. c. REGNIER, Deputy, Office of Seed Potato Certification 

D!vlaion of Soil• 

F. ]. ALWAY, Ph.D., D.Sc., Soils Chemist 
C. 0. RosT, Ph.D., Soils Chemist . 
P. R. McMILLER, M.S., Assistant Soils ~hemtst 
G. H. NESOM, B.S., Assistant Soils Chemtst 

20 Transferred to Louisiana, January 8, 1939. 
21 Appointed April I , 1939. 
n Appointed October 5, 1938. 




