
FORTY-THIRn ANNUAL REPORT 
'" 

Agricultural Experiment Station 

University of Minnesota 

JULY 1, 1935 to JUNE 30,1936 

UNIVERSITY FARM, ST. PAUL 



LETTERS OF TRANSMITTAL 

MINN EAPOLIS,	 MINN., 
J uly 1, 1936 

To H is Excellency, Hjalmer P eterson,
 
Governor of M inn esota.
 

SIR: I have the honor to transmit to you herewith the report of the 
Agricultural Experiment Station of the U niversity of Minnesota for the 
fiscal year ending June 30, 1936. 

Respectfully transmitted, 
LOTUS D. COFFMAN, 

President of the Board of R egents 

UNIVERSITY OF MINNESOTA, MI NNEAPOLIS,	 MIN N., 
July 1, 1936 

To the H onorable B oard of R egents,
 
Umiuersity of M innesota.
 

GENTLEMEN: I have the honor to transmit herewith the report of 
the Director of the Agricultural Experiment Station of the University 
of Minnesota for the fiscal year ending June 30, 1936. 

Respectfully transmitted, 
LOTUS D. COFFMAN, 

President of the University of Minnesota 

'1 
UN IVERSITY F ARM, ST. PAUL, MINN., 

July 1, 1936 
L otus D . Coff man, 

President of the University of M innesota. 

SIR: I have the honor to submit herewith the report of the Agricul
tural Experiment Station for the fiscal year ending June 30, 1936. 

Re spectfully submitted, ' 
( 

W . C. COFFEY, Director 



CONTENTS FORTY-THIRD ANNUAL REPORT 
P age 

Foreword 5 MINNESOTA AGRICULTURAL 

Changes in staff , . 6 EXPERI:MENT STATION 
Appointments 6 
Leaves of absence 
Termination of employment... 

Publications 

. 

. 
6 
7 

8 
(i 

ANDREW Boss, Vice-Director 

JULY 1, 1935 to JUNE 30, 1936 

Annual 
General 

report 
bulletin series 

. 

. 
8 
8 FORE WORD 

Technical bulletin series 
Agricultural extension service 

Special bulletin ser ies 
Circular series 
Folder series .... 
Pamphlet seri es 
Miscellaneous 

Scientific journal series pape rs 
Mi scellaneous journal series papers 
Summary of publi cations 

_ 

_ 
_ 

_ 

. 

. 

. 

. 

. 

. 

. 

. 

8 
9 
9 
9 

10 
10 
10 
10 
28 
32 

It has never been possible to meet the demands made on the Experi
ment Station for information that must be the product of a careful and 
systematic research. Many urgent problems have been attacked and at 
least partially solved . Often these problems are of a more or less super
ficial nature that, under systematic investigations, readily yield a partial 
or temporary answer. Many of the more complex problems confronting 
the agricultural industry are yet awaiting investigation. Many of the 
fundamental laws and principles governing plant and animal production 
are still unknown. Because of the complexity of some of the problems, 
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special facilities for investigation must be.provided and generous financial 
support is required. The need for financial support has now in part 
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Taking advantage of the provisions of the act, the Minnesota Ex
periment Station has organized for effectual research in four distinct 
fields, namely, genetic reactions in animal production, studies of pasture 
plants and pasture management, growth habits of weedy plants with 
methods of control, and breeding of disease resistance in the potato. 
While the support for these researches is still meager, they have been 
organized under a broad foundation with the expectation that adequate 
support will be provided as the funds accruing under the act increase. 
The projects under which these researches have been set up are out
lined more fully on pages 60 and 61. 

For the studies in genetic reactions in animals, advantage has been 
taken of the foundation made in the swine breeding investigations con
ducted in the past at the Southeast Experiment Station. This founda
tion has been rounded out by the addition of other lines and by con

Summary of proj ects .. 65 cluding a cooperative agreement with the Iowa Agricultural Experiment 

Financial statement . 66 
Station and the United States Department of Agriculture. Negotiations 
are pending which may bring still other experiment stations into co

Experiment station staff .. 68 operation on this project. The cooperative agreement, with provisions 
for the exchange of stock, greatly enlarges the field of observation and 
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record. It, at th e same tim e, brings into coordinated action the effor ts 
of some of the outstanding scientists in this field. 

The researches covering pasture problems and weeds and their con
trol are, likewise, set up under cooperative agreements. While the 
investigations of the Minnesota Station are confined within the borders 
of the state, cooperative relations established with the U nited States De
partment of Agriculture bring under observation results gained at num
erous field stations established by the Department throughout the middle 
west . Additional facilities and support are in this way made available 
to the Minnesota Experiment Station. Benefit s arise also in the free 
exchange of data and materials between cooperating parties. 

The project covering the activities in breeding for disease resistance 
in potatoes, likewise, is cooperative with the U nited St ates Department 
of Agriculture. A large nu mber of hybrid lines are already available, 
many of these promising excellent mat erial for building potato varieties 
of high quality and disease resistance. 

The oth er lines of research in the Experiment Station have been 
prosecuted with th e usual vigor, tho climatic conditions have interfered 
somewhat with inv estigations in lines of research related to plant pro
duction, Results of these investigati ons are provided as fast as available 
through the regular publi cations of the E xperiment Station. 

CHANGES IN STAFF 

Appointments 

F . R. Immel', Ph.D ., as asso ciate gen eticist , Divi sion of Ag ronomy 
and Plant Genetics, A ugust 1, 1935. 

Carl Borgeson, M.S., as assistant in plant genetics, Division of 
Agronomy and Plant Genetics, July 1, 1935. 

F . E. Nel son, P h.D. , as assistant in dairv husbandry, Division of 
Dairy Husbandry, April 1, 1936. . 

D. M. Hatfield , M.A., as assistant in economic zoology , Divi sion of 
Entomology and Economic Zoolo gy, October 16, 1935. 

E. K . Vaughan, M.S., as assistant in plant pathology, Divi sion of 
Plant Pathology and Botany, April 1, 1936. 

A . F. Dahlberg, B.S ., as assistant in poultry husbandry, North 
Central Experiment Station, January 1. 1936. 

Olaf Stamberg, :M.S ., as A merican Dry Milk Institute F ellow, Divi
sion of Agricultural Biochemistry, June 1. 1936. 

Leaves of Absence 

H. K . Hayes, plant geneticist and chief, Divi sion of Agronomy and 
Plant Genetics, sabbatical leave April 1, 1936 to March 31, 1937, to 
act as advisor for th e National Govern ment of China on agronomic 
problems. 

R. A . Gortner, agricultural biochemi st and chief , Division of Agri
cultural Biochemistry, without salary, October 1, 1935 to January 31, 
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1936, to accept th e George Fisher Baker non-resident lectureship at 
Corn ell University. 

W . C. W aite, agricultural economist, Division of Agricultural Eco
nomics, with salary, J anuary 27 to F ebruary 29, 1936, to attend a meet
ing of the Nutrition Commi ttee of the Economic Section of the League 
of Nations , Geneva, Swi tzerland. 

Alice Biester, as sociate home economist, Division of Home Eco
nomics, April 21 to June 15, 1936, because of illness. 

L. F . Garey, assistant agricultural economist, Division of Agricul
tural Economics, without salary, October 1, 1935 to J une 30, 1936, to 
conduct research at the U niversity of Nebraska. 

G. A. Sallee, assistant in ag ricultural econ omics, Division of Agri
cultural Economics, without salary, September 1 to 30, 1935 , for grad
uate study at the University of Minnesota. 

L. W. Neubauer, assistant in farm st ructures, Division of Agricul
tural Engineering, without salary, April 1 to June 30, 1936, to serve 
as inspector of engineering work with the W orks Progress Administra
tion. 

Termination of Employment 

Resignation 

C. R. Donham, associate pathologist, Division of Veterinary Medi
cine, to accept employm ent at the Ohio State University, Columbus; 
effective October 1, 1935. 

L. F. Garey, assi stant agricultu ral economist, Division of Agricul
tural Economics, to accept a professorship in rural economics at the 
U niversity of Nebraska ; effective June 30, 1936. 

E. O . Herreid, assistant in dairy husbandry, Division of Dairy Hus
bandry, to accept a position as assistant dairy husbandman at the Uni
ver sity of Vermont , Burlington; effective December 31, 1935. 

C. C. Alli son, assistant in plant pathology, Division of Plant Pathol
ogy and Botany, to accept a position with the United States Department 
of Agriculture, as agent investigating diseases of tobacco, with head
quarters at Freenville, T enn essee ; effective April 1, 1936. 

D. T . Grussendorf, assistant in poultry husbandry, North Central 
Experiment Station, to accept a positi on as county agricultural agent in 
St. L ouis County; effective December 21, 1935. 

Oscar Skovholt, American Dry Milk Institute Fellow, Division 
of Agricultural Biochemistry, to accept employment with the Quality 
Bakers of America, New York City; effective May 31, 1936. 

Retirement 

The staff members listed below were retired with the title of Pro
fessor E meritus, effective June 30, 1936. 

Andrew Boss, agricultural economist, Division of Agricultural Eco
nomics, and vice-director, Agricultural Experiment Station. 

W . P . K irkwood, editor and chief, ' Division of Publications. 
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A. C. Smith, poultry husbandman and chief, Divisi on of Po ultry 
Husbandry. 

PUBLICATIONS 

Report Series 

F orty-second Annual Report of the Agricultural Experiment Sta
tion, July 1, 1934 to June 30, 1935. 89 pages, 2,200. 

General Bulletin Series 

321. A Study of the Consumption of Meats in Minneapo lis, 1934. 
Warren C. Waite and Rex W. Cox, Division of Agricultur al Economics. 
26 pages, 5,000. 

322. Creamery Business Analysis. Lloyd L. U llyot and H . F . 
Hollands, Divi sion of Ag ricultural Economics. 48 pages, 5,000. 

323. Packing Minnesota F ru its for Market. J. D. W inter, W . H. 
Alderman, Division of H orticulture, and W. C. W aite, Division of Agri
.cultural Eco nomics. 18 pages, 7,000. 

324. A Study of the Demand for Potatoes in the T win Cities. 
L. F. Garey, Division of Agricultural Economics. 24 pages, 6,000. 

325. Thatcher Wheat. H. K. H ayes, H. K. Wilson, R. F . Crim, 
Division of Ag ronomy and P lant Genetics; C. H . Bailey, M . C. Ma rk
ley, Division of Ag ricultural Biochemistry ; E. C. Stakrnan , Divi sion of 
P lant Pathology and Botany ; E . R. Ausemus , IV1. N. Levine, R. H . 
Bamberg, Divi sion of Cereal Crops and Diseases, Bure au of Plant In
dustry, United St ates Department of Agriculture . 39 pages, 6.000. 

326. Minnesota Corn H ybrids. 1. J. j ohnson, C. W. Doxtator, 
H. K . Hayes, and R. F . Cri rn, Division of Ag ronomy and Plant Gene
tics. 23 pages, 6,000. 

327. Population Trends in Minnesota. R. W . Mu rchie and M. E . 
J archow, Rural Sociology. 99 pages, 6,000. 

328. Agricultural Research Through Fifty Years, 1885-1935. Ag
ricultural Experiment Station. 110 pages, 5,000. 

329. Drouth Damage to Prairie Shelterbelts in Minnesota. M. E. 
Deters and H enry Schmitz, Division of Forestry. 28 pages, 3,500. 

Technical Bulletin Series 

105. A Ri ckets-like Disease in Young Cattle. T . W . Gullickson, 
Division of Dairy Husbandry ; L. S. Palmer, Divi sion of Agricultural 
Biochemistry ; W. L. Boyd, Division of Veterinary Medicine. 47 page s, 
1,900. 

106. The P athogenicity and Genetics of Gibberella saubinetii 
( Mont.) Sacco C. J . Eide, Division of P lan t Pathology and Botany. 
63 pages, 1,875. 

107. Effect of High Temperature on the Confused Flour Beetle. 
M. J. Oosthuisen, Divi sion of Entomology and Economic Zoology. 45 
pages, 1,900. 
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108. Moisture Movement in Coniferous Wood Below the Fiber
Satur at ion P oint. Stanley J. Buckman, A merican Creosoting Company 
F ellow, and Loui s W. Ree s, Division of F orestry. 19 pages, 2,000. 

109. The Respirati on of Insects in Relati on to the H eating and 
Fumigation of Grain . David L. Lindgren, Division of Entomology and 
Econ omic Zoology. 32 pages, 1,900. 

110. Heart Rot of Balsam Fit- in the Lake States. Frank Kaufert, 
Division of F orestry and Division of Plant P athology and Botany. 28 
pages, 2,000. 

111. Fac tors Affecting the Development of Corn Smut, Ustilago 
zeae ( Beckm.) Unger. J ames :M. Walter, Divisi on of P lant P ath ology 
and Botany. 67 pages, 1,900. 

112. The Cloquet Forest: A Demonstration of P ractical Forestry 
in Northe rn Minnesota. T. S. H ans en, J. H . Allison, R. M. Br own, 
E . G. Cheyney, H enry Schmitz, Division of Forestry. 84 pages, 2,000. 

113. Studies of the Toxicity of Blighted Barley to Swine . J . J. 
Christensen , Divi sion of P lant Pathology and Botany, and H . C. H. 
Kernkarnp, Division of Veter inary Medi cine. 28 pages, 2,000. 

Agricultural Extension Service 

Special Bulletin Series 

169. Picking, Handling , and P acking F ru its for Market. J . D. 
W inter, Division of H orti culture. 12 pages, 10,000. 

170. Soil E rosion Cont rol in Farm Op eration. H . B. Roe and 
J . H . Nea l, Division of Agricultural Engineering . 20 pages, 10,000. 

171. Soil E rosion Control by Engineer ing Methods. H . B. Roe 
and J. H . Neal, Division of Agricultural Engineering. 24 pages, 10,000. 

172. Selection and U se of Bacon. A lice M. Child, Divisi on of 
H ome E conomics. 8 pages, 10,000. 

173. Selection and U se of Po rk Cuts. Alice M. Child, Division 
of H ome Economics. 20 pages, 10,000. 

174. Vegetable Gardening. A. E . Hutchins, Division of H orti cul
ture. 32 pages, 15,000. 

175. Farmsteads. H. B. White, L. W . Neubauer, and C. H. 
Christopherson, Division of Ag ricultural Engineering. 8 pages , 10,000. 

176. A. B. C. of Chicks. Cora Cooke, Divi sion of Agricultural 
Extension. 16 pages, 10,000. 

177. U sing Dry Skimmilk. Alice M. Child, Division of Home Eco
nomics. 16 pages, 7,500. 

'Circular Series 

51. Use H ome-Grown Cereals. Inez H obart, Division of Agricul
tural Extension. 8 pages, 25,000. 

52. Using Meat Sundries and Preserving Meats in Lard . Alice 
M. Child , Division of H ome Economics. 8 pages, 10,000. 
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53. Why and How to Treat Seed of Small Grains and Corn . R. C. 
Rose, Division of Agricultural Extension, and ]\11. B. Moore, Division 
of Plant Pathology and Botany. 4 pages, 7,500. 

54. Culinary Herbs. A. E. Hutchins and L. Sando, Division of 
Horticulture. 8 pages, 7,500. 

55. Jams, Jellies, and Preserves. Division of Agricultural Ex
tension. 16 pages, 10,000. 

F older Series 

54. Ants and Their Control. A. G. Ruggles, Division of Ento
mology and Economic Zoology. 4 pages, 10,000. 

Pamphlet Ser ies 

36. Agricultural Outlook and Farm Family Living Outlook. J . B. 
McNulty and Julia O. Newton , Division of Agricultural Extension. 24 
pages, 7,000. 

37. Your Seed Wheat Problem for 1936. Division of Agronomy 
and Plant Genetics. 6 pages, 20,000. 

Mis cellaneous 

Minnesota Farm Business Notes. Monthly, 900. 
News Letter. Weekly, 1,350. 
Engineering News Letter. Monthly, 950. 
Poultry News Letter. Monthly, 250. 
Turkey N ews Letter. Monthly, 5,000. 
Dairy Herd Improvement Letter. Monthly, 1,350. 

Scientific Journal Series P apers 

1151. New species and records of nearctic Mutillid wasps of the 
genus Dasymutilla (Hymenoptera) . C. E. Mickel. Annals of the ElI
tontoloqical Society of A merica 29( 1) :29-60. 1936. 

Seven species described. A key to both males and females of the genus 
Dasymutilla is presented. 

1245. The nutritive properties of protein, vitamins Band G, and 
the germ in rye. D. W . Johnson and L. S. Palmer. Journal of Agri
cultural Research 49(2) :169-81, 4 figs. 1934. 

The biological va lue of the proteins of rye was investigated by feeding rats 
rye, a liver -meal product, and rye plus the liver meal in diets at a 10 per cent 
protein level. Favorable effects on growth obtained with the liver-meal supple
ment were not found attributable to an increased biological value of the protein 
mixture. A special beef-muscle meat meal had a similar effect. The amino acid 
deficiences of rye were studied by the paired-feeding method. Lysine dihydrochlo
ride and tryptophane, fed resp ectively as 0.25 per cent of a basal- diet containing 
8 per cent rye proteins, showed that .lysine is the first limiting acid of this cereal. 
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The study of the possible deficiencies of vitamins B and G in rye showed that it 
is very unlikely that a deficiency of either vit amin will occur at the level at wh ich 
rye is fed in livestock rations. Rye germ, when fed as 10 per cent of a complete 
diet , did not retard the food intake or growth of rat s. 

1264. Sterility due to ovarian dysfunction. W . L. Boyd. Twelfth 
International Ve terinary Congress. N ew Y ork, N . Y ., 2 :405-13. 1934. 

The author discusses the subj ect of bovine sterility, due to ovarian dysfunction, 
from the standpoints of freq uency in occurrence, economi c and scientific importance, 
etiology, symptomatology, pathology, and methods of treatment. A multiplicity of 
etiological agents, many of which are far from being thoroly understood, presents 
a most complex prob lem. Recent researches in endocrinology· of reproduction show 
that the periodicity of the ovarian cycle is controlled by hormones secreted b)' the 
anterior lobe of the pituitary gland. Cystic degeneration is by far the most com
mon path ological condition affecting the ovary of the bovine, tho retention or de
layed regression of the corpus luteum, eith er phys iolog ical or pathological, is 
much more frequently concerned in the caus at ion of temporary infertility. The 
nutritional aspect of ster ility has been investigated to a limited extent. Animals 
fed on a diet low in calcium reproduced equally as well as those receiving a medium 
or high calcium int ake. T he treatment of sterility should consist largely in pre
vent ive measures. 

1268. The Mutillid wasps of the islands of the Pacific Ocean 
(Hymenoptera ; Mutillidae). Clarence E. Mickel. T ransactions of the 
Royal Entomological Society of London 83 :177-312. 1935. 

A monographic treatment of the Mutillidae of the Pacific Islands, all of the 
genera being Asiatic, except the single gen us Ephutomorpha, which is Australian. 
Numerous keys to genera and species are i;lc1uded. 

1302. Two new genera and five new species of Mutillidae. Clarence 
E. Mickel. Annals of the Entomoloqical Society of America, 29(2) : 
289-97 . 1936. 

This paper prop oses and descr ibes two new genera of Mutillidae ; namely , 
L omacho eta and A 1I0JIIJIIIItilla. Four new species ar e described in the first genus 
and one new species in the second genus. All of the new species are found in 
the Un ited States. 

1303. Descriptions and records of nea rctic Mutillid wasps of the 
genera M yr1llilloides and Pseudoi nethoca (Hymenoptera-Mutillidae) . 
C. E . Mickel. Transactions of the American Entomological Society 
61 (4) :383-98. 1935. 

T hree new species, the pre viously undescribed male of a fourth, and records 
of distribution. A revised key to the genus PSClldOIllCtllOCG is included. 

1311. Biological notes on A tacnius cofnat us (Lee.) , a new pest of 
golf greens in Minnesota [Scarabaeidae-Coleoptera) . Clarence H . Hoff
man. Journal of Economic Eutomoloqy 28(4 ) :666-67. August, 1935. 
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Grubs of Ataenius coqua tus (Lee.) may cause conside rable dama ge by kill ing 
the grass on greens and fairways. Overwintering adults probably oviposit in late 
May or June inasmuch as mature gru bs were obtained in diggings mad e July 13. 
Full-grown g rubs ex cavated cells within the upper five inches of soilwithin which 
they pas sed a short prepupal period and a pupal period of nine days' duration. 
Contro l consists of the pro per disposal of all grass cuttings and excess fertilizer , 
especially that raked from the greens. 

1312. The determination of glycine in proteins . A. R. Pattson. 
Journal oj B iological Chemistry 108 :267-72. 1934. 

An improvement was devised for the K lein-Linser method (Zeitschrift physi
ologische Chemie 205 :251, 1932) for determining glycine in proteins, the improve
ment involving the quantitative removal of interf ering tryptophane from the pro
tein hydrolysat e by benzaldehyde. A formula is given for correctin g for losses 
in the det ermination. It is shown that 94 to 98 per cent of glycine add ed to corn, 
which contai ns no glycine, is recovered by the method. T he glycine content of 
22 different pr oteins is reported. 

1316. Idiopathi c hypoparathyro idism and tetany in the fowl. F . B. 
Hutt and W . L. Boyd. Endocrinology 19 :398-402. 1935. 

Afte r laying II egg s, a young pullet wa s a fflicted with tetany and pa resis, and 
found to have only 9.47 mg. Ca per 100 cc. blood plasm a, when 20 mg. would have 
been normal. Liberal doses of calc ium glucona te given intraper itonea lly and in
travenously had no effect and the paresis persisted, with tetany succeeded by coma. 
T reatment with Parathormone (Lilly) given on the fifth day resulted in complete 
recovery. Blood calcium was raised, egg pr oduction was resumed, and the bird 
laid exceptiona lly well for a period of six months thereafter, maintaining 21.46 mg. 
blood calcium 77 days after administration of P arathormone. The case was diag
nosed as one of hypocalcaemia and tet any resulting from temporary idiopathic 
hyp oparathyroidism. It is apparently the first case of tetany reported in birds. 
I t is suggested that the rarity of hypocalcaemia and tetany in birds may result 
fr om special facilit ies for met abolizing calcium evolved as necessary functions in 
the avi an type of reproduction, and that the role of the parathyroid hormone in that 
process is to increase the non-filterable adsorbable calcium in the blood. 

1322. F actors affecting experimental error in gr eenhouse pot tests 
with sugar beets. E . L. LeCl erg . Ph yt opathology 25 :1019-25. 1935. 

Two damping -off uniformity ex periments wer e made in a greenhouse, one on 
a rai sed concrete bed and the other on a side-wall-board bench, to determine posi
tional influence on plants on such types of plant beds . Positional influenc e was 
found present on both types of plant beds. P rop er randomizati on, as demonstrated 
with the data pr esented, will overc ome this source of error to a lar ge extent. It 
was found that the per centage of damping-off in border rows of pots adjacent to 
heating pipes on the concrete bed was markedly less than that in the remainder 
of the pots. This border influenc e was less marked, or almost absent, on a side 
wall bench . Comp ensation for thi s source of error can be made by placing a 
border row of pots around the experimental ones . 

AGR ICUL T UR A L EXPE R IMENT STA T IO N 

1324. The effect of light intensity and tempe rature on infection of 
H ope wheat by Pu ccinia graminis triiici. Helen Hart and Karl Zaleski . 
Phytopathology 25 :1041-66. Decemb er, 1935. 

The environmental factors of light and temperature .influence the mycelial de
velopment and sporulation of Puccinia qraminis trit ici 21 in H ope wheat. Seedlings 
are completely susceptible to form 21, but unde r normal intense sun ligh t of the 
upper Mississippi Valley plant s of H ope wheat in var ious stages of development 
beyond the seedling sta ge appear to be resistant. When light int ensity -is reduced 
by shading the plants they a re completely susceptible to form 21, j ust as they are 
in the seedling stage. High temperatures have an effect simila r to that of intense 
light. 

1336. A study of popular-priced white broadcloth shirts. Ethel L. 
P helps and Ethel R. Gorham. Journal oj Home Ec onomics 27 :593-600. 
1395. 

N ine such shirts selling at about $1.50 and two at about $2.00 wer e pur chased 
in dupli cate at retail from different types of stores. All were measured and the 
measurements compared with suggest ed standards for size. One of each pair was 
washed 25 times, and shrinkage determined by means of measurements made after 
washing . T ensile streng th, numb er of yarns per inch, and thickness of the mater ial 
used in these garments were determ ined. Construction feat ur es of these shirts were 
also studied. The findings indicate that considerable variation is to be foun d among 
sever al shirts selling at abou t the same pr ice, and that in pur chas ing such garments 
parti cular atten tion should be paid to measur ement s and shrinkage. 

1337. The presence in self-blanching celery of unsaturated com
pounds with physiological action similar to ethylene. R. B. Harvey and 
R. C. Nel son. Science 82 :133-34. 1935. 

Evidences a re given that prove that compounds similar to ethylene ar e pr o
duced by celery during the pro cess of blanching by the self-blanching va rietie s but 
not to such an ex tent by non-blanching varieties. 

1343. Effect of interior temperatures of beef muscle upon the press 
fluid and cooking losses. Alice M. Child and J. Agn es Fogarty. Journal 
of Agricultural Research 51 :655-62. 1935. 

In a series of preliminary ex periments portions of the semitendinosus beef 
muscle 5 em. apar t were tested for uniformity of quantity and compo sition of press 
fluid. The results showed that the semitendinosus beef muscl e was un iform in 
chemical composition and pr ess fluid yield. Therefor e two comparable roasts were 
used from each muscle, rights and lefts of the same animal being used . Press 
fluid and cookin g losses were obtained from 32 pairs of muscles. Cooked to an 
interi or temperature of 58° C. and 75' c., respectively, chemical analyses for 
moistu re, total non-coagulable and coagulable nitrogen were obtained from 16 pairs. 

From thi s stud y the following observations on the effect of interior temp er 
ature upon the semitendinosus muscl e of beef can be made on the basis of statisti cal 
analysis. 
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The ratio of press fluid to dry matter is greater in muscle heat ed to 58°C. 
than in that heated to 75°, the value for grams of press fluid per gram of dry 
matter being 2.319 for the 58° muscle and 1.46 for the 75°. 

Approximately 11 per cent more press fluid is found in the muscle heated to 
58° than in that heated to 75°. 

Chemical analysis of the press fluid showed: 
The moisture content of press fluid varies directly with the interior temper

ature, the raw having less moisture than the heated muscle. 
An inverse relationship exists between the total nitrogen content of press fluid 

and the interior temperature, the raw having more total nitrogen. 
There is comparatively little difference in the non-coagulable nit rogen in press 

fluid from muscles heated to 58° and 75°C., the raw having less than the heated 
muscle. 

The coagulable nitrogen fraction in pr ess fluid var ies inversely with the in
terior temperature. 

An inverse relationship exists between the percentage of press fluid and the 
total cooking losses in muscle heated to 75° C. No relationship is indicated be
tween the percentage of press fluid and the total cooking losses in muscle heated 
to 58°. 

1344. The black chaff disease of wheat. R. H. Bamberg. Journal 
of Aqricultural R esearch 52:397-417. March, 1936. 

Black chaff was found to be very prevalent on many hybrid selections of spring 
wheats derived from crosses of Hope, H44, and H35 with desirable milling va
rieties . The pathogen develops best in culture and on the host at relatively high 
temperatures and high humidity. Soil and agar slant cultures remained "viable for 
several months when held constantly at temperatures below freezing and when left 
outside throughout most of the winter. 

In addition to the previously described hosts, wheat, rye, barley, and Speltz, 
the pathogen may infect oats, Einkorn, Hordeum [ubctum, and Broniis incrmis. 

Considerable variation in pathogenicity and cultural characters was found be
tween cultures of the pathogen from different sources. In fact the differences were 
about as great as the differences which have been described as existing between 
Bacterium translucens var. undulosuni, the black chaff organism, and B. translucens, 
and B. translucens var. secalis. The question is raised whether the differences be
tween these three organisms are great enough to justify their separation into three 
varieties. 

1345. Seed dormancy in cereals. A. H. Larson, R. B. Harvey, and 
John Larson. Journal of Agricultural Research 52 ( 11) :811-36. 1936. 

A technical discussion of the effects of stage of ripeness, temperature, and time 
of storage on the rest period and after-ripening of all the common varieties of 
wheat, oats, barley, and rye grown in Minnesota. Cutting in the soft dough and 
hard dough stages and storage at low temperature increased the length of the rest 
period. The rest period is extremely variable in wheat, barley, and rye varieties. 
Winter wheats have a shorter rest period than spring wheats. The rest period of 
both early and late oat varieties is of short duration. 
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1346. Electrokinetics. XVI I. Surface charge and ion antagonism. 
Laurence S. Moyer and H enry B. Bull. Journal of General Physiology 
19:239-47. 1935. 

The question of the critical pore diameter for streaming potential is discussed. 
The surface charge is calculated for cellulose in contact with solutions of 

K,PO., K 2C0 3, K,SO., KCI, and ThCI,. 
The surface charge of cellulose in contact with a solut ion of 2 x 10-' N NaCI 

is calculated as a function of temperature and is found to show a sharp break at 39° . 
This is interpreted in terms of the cha nge of the specific heat of water. 

A marked ion antagonism is found in NaCI :KCI, K CI :MgCI2, N aCI :MgCI" 
NaCI :CaCI,. KCI :CaCI" M gCI 2 mixtures when the surface charge is calculated as 
a function of concentration.. 

1348. A correction in the recorded hibernation habits of two species 
of Ips bark beetles in Minnesota. L. W. Orr. Journal of Economic 
Entomology 28(6) :1021-22. 1935. 

Ips grandicoUis and I . pini adults are found to hibe rnate in the litter around 
the bases of the trees wh ere development took plac e. Most of the adults leave the 
trees in late fall and enter the litter instead of overwintering under the bark and 
emerging the following spring, as has been commonly supposed. This fact has an 
important bearing upon control operations as such control work can therefore not 
be done effectively during the late fall and winter months. 

1349. Errors of routine analysis for percentage of. sucrose and ap
parent coefficient of purity in field trials with sugar beets. F. R. Immer 
and E. L. LeClerg. Journal of Agricultural Research 52 :505-15. 1936. 

The laboratory errors for 10-, 20-, and 30-beet samples, taken from the same 
plots, were not significantly different for either percentage of sucrose or apparent 
coefficient of purity. The laboratory error was a proportionately greater part of 
the plot error for apparent purity than for percentage of sucrose. Increasing the 
number of samples analyzed per plot reduced the plot variance more rapidly than 
increasing the number of analyses per sample. 

The correlation between percentage of sucrose and apparent purity was positive 
and significant. Approximately one-fourth of the variability in apparent purity 
could be ascribed to its inherent association with percentage of sucrose. As per
centage of sucrose increased by one per cent, apparent purity increased by 2.33, 
2.32, and 2.87 per cent in the 10-, 20-, and 30-beet samples, respectively. 

1350. Prothetely in larvae of the confused flour beetle (Triboliin» 
confusum Duval). M. J. Oosthuizen and H. H. Shepard. Annalsof 
the Entomological Society of America 29(2) :268-72. 1936. 

Attention is directed to confusion in the use of the terms "prothetely" and 
"metathetely." The various conditions are reviewed under which prothetelous indi
viduals are produced, i.e., high and low temperatures, and gases. It appears that 
conditions approaching those which are lethal to the larval stage, whatever the 
lethal agent may be, will pro duce these abnormal forms. 
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1353. El ectrokinetics. XVI. Streaming potential in small capil
laries. Henry B. Bull and Laurence Moyer. Journal of General Physi
ology 40 :9-20. 1936. 

Conditions in a membrane have been considered in relation to the measur ement 
of the streaming potential and the following subjects are discussed : 

The equation for the potential betw een two coax ial cylinders has been substi
tuted for th e conventional plate condenser equation in the case of small por e rad ii. 

"Lens' modification of the th ickness of the doubl e layer in thin slit s has been 
introdu ced into this equation, and the cr itical value of theradius has been estimated 
by th is meth od. 

These equations have been compared with the critical rad ius calcu lated from 
Komagata's equa tions. It is found that the two set s of equations do not yield con
cordant results except when the radius is larg e. 

The change in the viscosi ty of water with capilla ry size has been considered. 
The electr ical "Gegendruck" has been compar ed with the mechanical pressure, 

and an equation ex pressing thi s relati onship has been deriv ed. 
A meth od for obtaining the average pore ra dius has been developed and tested. 

. The theoretical cri tical pore radius has been compar ed with those actually found in 
diaphragm s ; the two values do not agree in the case of quartz and glass. 

Anoma lies ar e not ed in the zeta-concentration and flow-concentration cur ves of 
quartz diaphragms with por es below th e cr itical poin t; these curves are compared 
with cellul ose, wh ich behaves in a normal manner. 

1355. Ave rage por e size of diaphragms. H . B. Bull and L. S. 
Moyer. Scie nce 83 :242-43. 1936. 

An equation was derived ex pressing the ave rage pore radius of a diaphragm 
in terms of the rat e of flow at a given pr essur e and the cell consta nt. This equa
tion was applied to the calculations of the average pore radius of several dia
phragms . 

1357. The biology and taxonomy of the genu s T richiotinus (Scar
abaeidae-Coleopt era ) . Clarence H . Hoffman. Entomologica A mericana 
15 n.s. :133-209. 1935. 

Adults of th is genus ar e at tr acted to the blossoms of many flowering plant s 
and feed upon th e pollen. As they fly from flower to flower , they aid in the dis
tribution of pollen. The grubs of T richiotinus develop in old stumps of deciduous 
trees and in deca ying branches that have fallen to the ground. The peak of adult 
emergence of T. piger (Fab.) occurred during the first two weeks in June at 
51. Paul, Minnesota, and at this time the beetl es showed a decided prefer ence for 
peony blossom s. Mating usually takes place on flower blossoms, and after a pre
oviposition period of 18 days "eggs are probably deposited in the crev ices of decay
ing wood or in the moist soiluear rotten stumps. Fe cund ity records kept for 20 
female s show that they deposited an average of 28.8 eggs during their life under 
laboratory conditions (23 0 C.) . The elongate-oval, pearly wh ite eggs hatch from 
7 to 14 days afte r deposition, and resul ting grubs molt three times before pupation. 
The average length of active larval life for 26 grubs was 300 "days, with extremes 
of 263 and 412 days, whil e the mean length of the pupal period was 16.6 days based 
on 100 individuals. T . piger overwinters as a mature grub in decayin g wood. There 
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is one generation per year. T . assimilis ( K irby) , on the other hand , requires two 
years to complete its life cycle. 

Approximately 4,500 specimens of the genus T richiotinus wer e assembled for 
the tax onomic portion of this study. Moreover , the internal ge nita lia of about 2,000 
beetles were ex tracted and carefully studied. This monograph includes a key to 
the species based on ex ternal cha ra cters, a complete bibliographic history of each" 
species, a redescri pt ion of both sexes of each species, locati on and notes on typ e 
specimens, comp arat ive notes, and the geographic distributi on of each species. 

1358. H ardiness tests with some perennial sedums. Earl D. Hans
ing , L. E . Longley, Louis Sando, and R. B. Harvey. Proceedings of 
the American S ociety for H orticultural S cience 33 :686-89. 1935. 

Hardiness in the sedums was found to range from species that withstand only 
slight fre ezing to those that can withstand -140 C. Hardiness is cor re lated with 
geographical point of orig in of the species . V arieties suitable for perennial planting 
in Minnesota rock ga rdens are named. 

1361. Physico-chemical studies on lecithin. Henry B. Bull and 
Vernon L. Frampton. Journal of the American Chemical S ociety 58: 
594-96. 1936. 

Lecith in-cephalin mixt ures have been prep ar ed fr om eggs. 
The importan ce of the effect of cepha lin upon the isoelectric point has been 

emphasi zed and the isoelectr ic point has been plotted as a function of the amino 
nitrogen content. The curve has been ex trapola ted to zer o amino nitrogen content 
and yields an isoelect ric point of 6.4 for lecith in. 

The change of the isoelectric point with time has been studied. 
Titration curves for lecithin suspensions a re reported. 

1363. Molecular dimensions from viscosity studies. Robert Iv1. 
Theis and Henry B. Bull. Journal of Physical Chemistr y 40 :125-31. 
1936. 

The information which we hope to ga in by this typ e of resear ch is not as 
complete as expected. The discr epancy lies not in the fact tha t the measurements 
yield results which ar e not reliable, or that we are dealing with too complica ted a 
materi al, but we ar e handicapped in the application of equati ons based on pure ly 
theoret ical grounds. Thus it can readily be seen that when one tr ies to apply the 
E isenschitz equation to experiment al results cer tain limitations arise, as for ex 
ample: (1 ) The equation of Ei senschitz has been deri ved under the ass umption 
that a is g reater than b. As the ellipsoidal particle approaches that of a sphere, the 
equation can no longer be appli ed. (2 ) The ques tion as to whether the equa tion 
can be applied to cases where there is a formation of long chains. 

If the rat io of length to diameter of lecith in is too small to appl y th e above 
equation to the results obtained, th en lecithin must be approaching the forms of 
an oblate or pr olate spheroid. H owever, if we assume that the equation is appli
cable, then lecithin forms chain s of four molecules on the average. 

More ex per iments must be performed to determine the limitations of E isen
schitz ' equa tion, as well as the applic ability of the same to associated systems. 



18 19 FORTY-THIRD REPORT 

1369. Water absorption of spray and roller dried milks. C. H. 
Bailey and Oscar Skovholt. The Northwestern Miller and American 
Baker 183 :358, 359, 394. August 7, 1935. 

Particle size of roller process milk .was determined by a sedimentation method 
and found to' be substantially larger than typical spray process milk. Viscosity of 
reconstituted roller milk, as determined by a capillary viscometer, was also ap
preciably greater than reconstituted spray process milk. The former decreases in 
viscosity as the preparation stands for a time, whereas the latter changes only 
slightly. The batters made with flour and dried milks were then prepared and 
those made with roller process milk proved to be more viscous than when spray 
process milk was employed, but when the proportion of water was reduced the 
reverse was the case as was also true with doughs. Accordingly the viscosity of 
their mixtures may not correlate with the water absorption registered by dry milk 
when used in an ordinary dough and particularly when comparing spray and 
roller milks, 

1370. Pe riderm and cortex color inheritance in the potato. F. A. 
Krantz and Harold Mattson. Journal of Agricultural Res earch 52(1) : 
59-64. 1936. 

Red periderm color was found to result from the complementary action of 
factors E, S, and F and red cortex color from the complementary action of factors 
C, R, and D . In one family a factor for red periderm color segregated indepen
dently of two factors for red cortex color. Duplicate periderm color factors E' 
and S' were indicated. Either P or P' with E , S, and F gave blue periderm and 
with C, R, and D blue cortex color. 

1371. Substances adsorbed on the fat globules in cream and their 
relation to churning. IV. Factors influencing the composition of the 
adsorption "membrane." Charles E. Rimpila and L. S. Palmer. Journal 
of Dairy Science 18 :827-39. 1935. 

The percentage of protein and phospholipides in the fat globule "membrane" 
from various samples of cream is not cons tant but is essentially constant for any 
one sample of cream after the fourth washing with distilled water, at least through 
the tenth washing. 

The adsorption "membrane" found on butterfat globules emulsified in sweet 
rennet-whey, skimmilk, or buttermilk does not have the same composition as the 
natural fat globule "membrane" of milk in its percentage and proportion of protein 
and phospholipides. 

The Van Slyke nitrogen distribution of the fat globules "membrane" proteins 
from artificial creams prepared by emulsifying butterfat in whey, skimmilk, or 
buttermilk, is not the same as that of the natural fat globule "membrane" proteins. 

A large part of the phosphatase activity of natural cream is in the fat globule 
"membrane" material and is not removed by water washing. 

In the synthesis of milk the natural fat globule "membrane" is not derived from 
the milk plasma. 

The fat globule "membrane" proteins of natural cream and of artificial creams 
made by emulsifying butterfat in skimmilk, buttermilk, or whey appear to contain 
a prosthetic group, so far not identified, which causes the nitrogen content to be 
abnormally low as compared with other known proteins of similar complexity. 
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1372. The comparative rachitogenic property of oats and corn. 
Lawrence L. Lachat and Le roy S. Palmer. Journal of N utrition 10: 
565-77. 1935. 

Hydrochloric acid extracts of oat s, when purified and freed from exce ssive 
amounts of NaCl, may exhibit ra chitogenic properties when fed to rats in a mildly 
rachitogenic ration, but not when the ration is severely rachitogenic. 

Rolled oats and yellow corn ar e ra chitogenic to both rats and chicks, especially 
to the latter, and rolled oats appear to be more rachitogenic when the rations are 
otherwise only mildly rickets-producing or the susceptibility of the animals is low. 

Divergent results obtained by others in the study of the relative rachitogenic 
properties of oats and other cereals probably may be explained by lack of control 
of the severity of the rickets produced by the ration with which the cereal rations 
have been compared. 

1373. Biochemistry of bread making. C. H. Bailey and R. C. Sher
wood. Industrial and En gineering Chemistry 27 :1426-30. 1935. 

Bread making is described as a dynamic process in which various organisms 
and tissues are involved. Flour contributes starch, sucrose, a very little glucose, 
and the saccharifying enzyme beta-amylase. When malted wheat flour is 'added, 
this contributes some maltose, and alpha-amylose, the sta rch-liquefying enzyme. 
The latter aids directly or indirectly in accelerating saccharogenesis in doughs to 
which it is added . The effect on sugar production is subs tantial and prompt in such 
instances. A decided increase in fermentible sugar content occurs during the dough
mixing operation and over 70 per cent of the total sugars produced during the first 
hour of autolysis appears in the first IS minutes of fermentation. 

Lability or comparative ease with which the amyloses of flour may be con
verted into fermentible sugars may be variable in different flours, which may also 
contribute to the level of "gassing power" registered when flours are converted 
into dough. 

1374. New butterfly record for United States. (Lepid.: Nympha
lidae). R. H. Daggy. Entomological News 47(2) :52. 1936. 

A specimen of Erebia discoidalis Kirby was collected by the writer, May 31, 
1935, at Itasca Park, Minn. So far as known, this constitutes the only published 
record of this butterfly for the United States, altho it is a common species in the 
far North. 

1375. Die Bestimmung physiologischer Rassen pflanzenpathogener 
Pilze. E. C. Stakman, M. N. Levine, J. J. Christensen, and K. Isenbeck. 
Nova Acta Leopoldina 3 :281-336. 1935. 

The paper summarizes the methods for determining physiologic races of some 
of the most important plant pathogens, particularly the smuts, rusts, and diseases 
caused by Fungi Imperfecti of cereals. Detailed keys for the determination of 
physiologic forms of the rusts and smuts are given. 

1377. Lymphocytoma and fowl paralysis. R. Fenstermacher. Jour
nal of the American V eterinary Medical A ssociation 88 (N's. 41) (5) : 
600-13 . May, 1936. 
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This report gi ves the results obtained during a two-year peri od in rearing 
fowls, by selected matings, that would be resistant to lymphocytoma. Seven 
hundred fifteen chicks were hatched. During the experiment a larger per cent of 
birds died as a result of fowl paralysis than of lymphocytoma. It is believed that 
the virus of fowl paralysis was introduced from outside sources. Losses due to 
intercurrent .diseases were tremendous. The data indicate clearly that histopatho
logical examinations will reveal lesions of fowl paralysis in the absence of macro
scopic lesions in a variable per cent of the birds affected with the disease . A 
female may be resistant to both diseases but may produce offspring, some of which 
are susceptible. It is suggested that heredity is a factor to be considered in the 
transmission of the two diseases. Not sufficient time has elapsed to know whether 
the survivors will be resistant to either one or both of the diseases studied. 

1378. A method for inoculating wheat and barl ey with loose smuts. 
M. B. Moore. Phytopathology 26 :397-400 . 1936. 

An apparatus has been devised by means of which individual heads of wheat 
or barley are subjected to partial vacuum while completely submerged in an aqueous 
suspension of chlamydospores of the loose smuts and by means of which as many 
as 30 heads can be inoculated in one hou r. A glass inoculating chamber is con
nected by its upper end to a hand-operated vacuum pump and fitted at its lower 
end with a No . 7 split-rubber stopper by means of which the wheat or barley 
head may be sealed in the chamber. An inoculum-supply flask is placed lower than 
the chamber and connected with it through a rubber tube and pinch cock. When 
the pinch cock is opened, suction from the pump draws inoculum into the chamber. 
When it is closed, operation of the pump results in alternating partial vacuum and 
normal pressure, which replaces the air in the florets with the spore suspension. 
Susceptible varieties of wheat and barley averaged 58 and 43 per cent smut, re
spectively, when inoculated by this method. 

1382. The amino acid content of eggs and chicks : Relation to diet 
and to incidence of chondrodystrophy. A. R. Patton and L. S. Palmer. 
Journal of Nutrition 11 :129-34. 1936. 

A significant difference was found between the glycine contents of normal and 
chondrodystrophic embryos. 

A synthesis of glycine during development of the hen's egg was demonstrated. 
Glycine was found to be toxic to hens when fed in large doses . 
Feeding glycine to hens did not influence the glycine content of the eggs . 
An investigation has ' been made of the amino acid content of eggs from fowls 

receiving "optimum" and "deficient" protein rations. 
The analyses, including tryptophane, tyrosine, histidine, glycine, arginine, 

cystine, lysine and the Van Slyke nitrogen distribution, did not demonstrate a 
significant effect of the diet on the composition of the egg proteins. 

1384. Sudan grass and other cyanophoric plants as animal intoxi
cants. Charles F . Rogers and W. L. Boyd. Journal of the American 
Veterinary Medical Association 88 :489-99. 1936. 

Notice is called to the idea that animals that die suddenly from eating plants 
are thought to die of cyanide poisoning, especially when cyanophoric plants are 
thought to have been in the feed . On this assumption some feeding trials were 

conducted for two full years at Univers ity Farm, in wh ich 7,438 feeding days were 
divi ded as to years and animals: 

Feeding days 
Animal 1933 1934 

Cow 715 365 
Sh eep 3,34Q 3,018 

Ten tim es as many days on Sud an grass as on sorghum gave the test for 
Sudan grass more conclusiveness. 

Chemical tests for cya nide in the feeds offered these animals and many sam
ples tested for farmers who feared Sudan grass or had lost animals suddenly 
from eating cyanophoric feeds showed that most of the losses connected with Sudan 
grass or sorghum could not be attributed to cyanide therefrom. 

In the tests , flax was associated mor e fre quently with death than any other 
plant. Flax contained the most cyanide per sample and in the largest per cent age 
of the samples tested. 

Cases of deaths of animals that could be confused with cyanide deaths are 
cited, and it is shown that no possi bility of cyanide poisonin g ex isted for none of 
the feeds contained any plant that could have been cyanophoric. 

1385. Environmental factors affecting seed setting in sugar beets. 
S. M. Raleigh. Journal of the A merican So ciety of A gronomy 28(1): 
35-51. January, 1936. 

The effect of different isolators of different sizes as a means of inducing self
pollination in sugar beets was studied. It was found to be advantageous to cut 
back the inflorescences to about 20 glomerules before bagging. Kraft bags were 
more satisfactory for seed formation than parchment or cellophane. Cloth tents 
were not as satisfactory as branch isolators. Beets planted early were more satis
factory than beets planted late for selfing purposes. 

1386. A study of the association between mean yields and standard 
deviation of varieties tested in replicated yield trials. F. R. Immer. 
Journal of the A merican Society of Agronomy 28( 1) :24-27. January, 
1936. 

It seems safe to conclude tha t in variety trials in which the range in yield 
is not too great, the assumption of independence of mean yields and standard 
deviation of separate varieties, in the analysis of variance, is valid. 

1387. The life history of Se rica sericea (III.) Scarabaeidae-Co1eop
tera. Clarence H. Hoffman. Journal of the New York Entomological 
Society 44(1) :11-15. 1936. 

Serica sericea was found in large numbers infesting an upland burned-over 
area, formerly a deciduous wood in central Minnesota. It overwinters as a first
year grub, a second -year grub, and as an adult. Oviposition was chiefly in early 
] une. Pupation apparently occurs in the latter half of August. Descriptions of 
the larvae are given. 

1388. Sulfuring of apples before drying. R. B. Harvey, Mary 
Baldelli, Alice M. Child, and Dorothea Nelson. Minnesota Horticulturist 
63: 168. 1935. 
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A procedure is described for the home treating with sulfur fumes of apples 
either to be dried or whole-cored apples to be used for baking after storing in 
jars without drying. 

1389. Effects of time and temperature of holding milk heat-treated 
at various temperatures upon its subsequent coagulation by rennet. Mil
ton E. Powell. Journal of Dairy Science 19:305-11. 1936. 

Heat-treating milk at 65° C. for 30 minutes and cooling to 35° C. does not 
retard its coagulability if rennet is added immediately after heating ; in fact , slight 
increases generally occur. 

Aging of milk heat-treated at 65° C. for 30 minutes at either 50, 35°, or 65° C. 
for 3 hours only slightly retards its coagulability. 

Heat-treating milk at 75° or 85° C. for 30 minutes definitely retards its co
agulability with rennet at 35° C. ; the loss increases as the heating temperature rises. 

When milks heat-treated at 75° or 85° C. for 30 minutes are aged at 5°, 35° C; 
or at the heating temperature, a pro gressive loss of coagulability results as rennet 
addition is delayed. The retardation is most pronounced in the milks heated at 
85° C. 

Aging heat-treated milks at 35° C. retards coagulability less than aging at 
50° C. or at the heating temperature; the great est loss occurs when the milks are 
held at the heating temperature, except those at 65° C. 

Flash pasteurization of milk at 75° C. only slightly retards its coagulation 
with rennet at 35° c.; no change in the rate occurs after aging 3 hours at 35° C. 
and only a slight loss results at 5° C. Holding this milk at the heating temper
ature naturally causes sharp increas es in coagulation time . 

Flash pasteurization of milk at 85° C. decreases the rate of coagulation but the 
retardation is not as great as milk hea ted at 75° C. by the holding method. Aging 
this milk at 5° or 35° C. causes further small losses in coagulability while holding 
at 85° C. results in a drastic ret ardation. 

1390. The influence of the character of the petroleum on the initial 
toxicity to wood destroying fungi of creosote-petroleum mixtures. 
H. Schmitz. Proceedings American Tif7 0 0 d Preservers Association 32: 
145-58. 1936. 

The initial toxicity of creosote-pet roleum mixtures appea rs to be influenced 
not only by tile initial toxicity of creosotes entering such mixtures, but also by 
the character of the petroleum in the mixture. Mixtures of' petroleums of high 
specific gravity appear to be less toxic than mixtures of petroleum of lower specific 
gravity. Before this relationship can be accepted as established, it will be neces
sary to make a more extended study of the subject. 

1391. Green pastures (for the plant breeder). H . K. Hayes. 
Journal of the American Society of Agronomy 27(12) :957-62. Decem
ber, 1935. 

Descriptions are given of the breeding of stem-rust-resistant varieties of wheat 
and improved hybrids in corn, as illustrations of the value of cooperation in re
search in order to formulate logical methods of crop improvement. Breeding 
methods with grasses and forage crops have not been standardized. Fundamental 
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studi es are needed before logical plans for improvement with these crops can be 
developed . 

1392. Epithelial diverticula in the large intestine of swine. H . C. 
H. Kernkamp. Journal of the American Ve terinary M edical A ssociation 
88( N .SA1) :732-36. 3 illustrations. 1936. 

Small yellowish-white or reddish -yellow nodul es measuring from 1 to 7 mm. 
in diameter have been observed quite frequently in the large intestine of swine. 
It was assumed for many years that they represented lesions produced by parasites 
and particularly those of the genus Esophaqostomum. This assu mption has proved 
erroneous. Histological studies of the nodules have shown .them to be diverticula 
or outpo cketin gs of the intestinal epithelium into the submucosa. In most cases the 
epithelium ar ra ngement is br anched and tubular and typical of the glands of 
Lieberkiihn in the normal intestinal mucosa. T he secretory function of many of 
the cells in the diverticulated ~o  r  tion  does not seem to be impaired since they ex
hibit activities similar to the cells of the normal mucosa. In some cases they 
communicate with the mucosa and lumen of the bowel through "tubular-like" 
structures while others are apparentl y cut off from all such communication because 
they are completely sur rounded by m usculous mucosae. Collections of lymphoid 
tissue are in close proximity to the diver ticula in many cases but it is absent in 
others. The origin of the diver ticula appea rs to rela te to the embryon al develop
ment of the pig . 

1395. The lipids of wheat embryo. I. The fatty acids . Betty Sulli
van and C. H . Bailey. Journal of the A m erican Chemical Soc iety 58: 
383-90. 1936. 

Saturated fatty acids constituted 16 per cent of the tot al fatty acids of wheat 
embryo lipids and consisted largely of palmitic acid, together with smaller amounts 
of stearic and Iignoceric acids . Unsaturated fatty acids, repr esenting 84 per cent 
of the total fatty acids, were divided approximately as follows : a... and [3- linolenic 
acids 3.6 per cent, a.: and [3- linolic acids 52.3 per cent, and oleic acid (by diff.) 
28.1 per cent. No fully saturated glycerides were encountered in these lipids, the 
latter being composed of mixed unsaturated-saturated glycerides, and some tri
unsaturated glycerides. An identified carbohydrate was encountered in these lipids. 

1396. The lipids of the wheat embryo. II. The unsaponifiable frac
tion. Betty Sullivan and C. H. Bailey. Journal of the American Chemi
cal Society 58 :390-93. 1936. 

The unsaponifiable fra ct ion of the wheat embryo amounts to about 4 per cent. 
Approximately 70 per cent of this fraction consists of a mixture of sterols about 
56 per cent of which occur in the free state. Measurements of unsaturation of the 
sterol fraction by per acids show the presence of an unsaturated sterol with at 
least two double bonds in addition to the isomeric sitosterols and dihydrositosterol, 
Determination of unsaturation on sterols by iodine values was found to be un
reliable. 

The non-sterol fraction of the unsaponifiable material required 2.91 per cent 
available oxygen. Preliminary work on th is fraction indicates the presence of 
polyene hydrocarbons as well as an alcohol. 
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1397. The effect of the adsorption "membrane" around the fat glob
ules on the curd tension of cow's milk. L. S. Palmer and N. P . Tarassuk. 
Journal of Dairy Science 19 :323-35. 1936. 

The rel at ively low curd tension of fresh sweet-cream buttermilk is not ex
plained by the release of lecithin from the fat globule surfaces during churning. 
Instead, it is the release of the fat globule "membrane" compl ex which is the fac tor 
involved. T he exact cause of the lowered curd tension when this material is added 
to milk re mains to be discovered. 

Agitation of whole milk at temperatures below that of churning does not cause 
the milk to have a reduced curd tension. 

Butterfat globules do not adsorb any substances from skimmilk which reduce 
the curd tension of milk plasma. 

Butterfat globules adsorb some complex from normal rennet whey which re
duces the curd tension of milk plas ma. The relatively low phospholipide cont ent 
of the adsorption "membrane" complex of whey-cream suggests that the protein 
component is the major one concerned in its effec t on curd tension. This may also 
be the case for the natural fat globule "membrane." 

1398. Design and operation for laboratory malting equipment. 
C. H . Bailey and J. A. Shellenberger. Breuiers T echllical R eview 11: 
3-5. 1936. 

A dual-purpose malting cabinet was designed and constructed which pro vided 
facilities for both germinating and drying malt. Automatic temperature controls 
were included, together with means for humidifying the air in the cabinet . 

1400. Descriptions and records of California Mutillidae. C. E. 
Mickel. Pan-Pacific Entomologist 12 :(2) :91-96. 1936. 

Descriptions of three new species and a record of one species previously known 
only from the holotype are presented. 

1401. The interaction of blue and green color factors in Hubbard 
squash. A. E . Hutchins. Proceedings of the American Society for H 01'

ticultural Science 33 :514. 1935. 

A study was made of F F" and reciprocal back-cross populations of a cross 
" between blue and green Hubbard squash. Observations indicated that green fruit 

color is partially dominant to blue . The F , progeny was intermediate and of a 
uniform light green color. The ratio obtained in the F, back-cross populations 
closely approaches the theoretical ratios that would be expected on the basis of a 
single factor difference. 

1402. The inheritance of a green flowered variation in Cucicmis 
sativus. A. E. Hutchins. Proceedings of the A merican Society for H 01'

ticultural Science 33 :513. 1935. 
A green flowered variation appeared during the course of breeding work with 

the cucumber. The green flower character appeared to be inherited as a simple 
recessive, a ratio of 296 normal to 110 green flowered plants being obtained in 
the F,. Green flowered plants were self-sterile and also cross-sterile when used 
as the female parent, due probably to morphological abnormalities of the female 
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flower, but when used as the male parent crosses wer e easily mad e with normal 
plants. 

1403. The results of retests in the federal Bang's disease project. 
C. P . Fitch. Journal of the A merican V eterinary M edical A ssociation 
88(N.S.41) (3) :258-69. 1936. 

The F ederal Ban g's Disease P ro ject started in Minnesota approximately 
August I, 1934. It began as a cattle reduction program and has developed into 
disease control. T he work is carried on cooperatively in Minnesota under the 
general direction of Dr. W. J. Fretz, Federal Inspector in Charge, Dr. C. E . 
Cotton, Secretary and Executive Officer of the Minnesota State Live Stock Sani
tary Board, and the Veterinary Laboratory at University Far~.  A total of 459,599 
animals were tested, which included 26,954 herds. Of this numb er 12 per cent of 
the animals were positi ve. Fifty-six per cent of the herds were clean on the first 
test . The retests of herds havi ng infection in them on the first test, show that 
those having additions have a very much higher percentage of infect ion than those 
with no additions or with add itions whi ch were all negativ e. Of 1,48& herds tested 
by the tube method on the first test, 19 per cent had infection and on the second 
test this numb er was reduced to 6 per cent. In 623 negative herds that have been 
retested, 13.5 per cent have shown infec tion. The number of animals in these 
latter herds showing infection on retests however, is only 1.9 per cent . 

1405. Accomplishments in fruit breeding by state and federal ex
periment stations. W. H . Alderman. Proceed ings of the A merican 
So ciety for Horticultural Sc ience 33 :13-20. 1935. 

A survey of abou t 100 state and federal experimental stations in the United 
States indicated that 45 were engaged in fruit breeding research. Only five had 
begun work prior to 1900, the great expansion of activity having occurred in 
recent years. Eighteen stations have introduced 449 new varieties, involving more 
than 40 kinds or types of fruits . Three hundred twenty-one varieties have been 
introduced since 1920. About 35 varieties have attained commercial importance and 
are planted to the extent of about 100,000 acres . A list of the stations with names 
of varieties and date of introduction is included. 

1406. Hardiness tests of some perennial sedums. L. E. Longley, 
Earl Hansing, L. Sando, and R. B. Harvey. Proceed ings of the Ameri
can So ciety of Horticultural Science 33 :686-89. 1935. 

Tests were made of the hardiness of 15 species of sedums that are commonly 
grown in gardens. These tests were performed by means of cold temperature 
chambers. The sedums had been grown in pots and were subjected to a preliminary 
hardening process by exposure for 10 days to a temperature of 2° c., being arti
ficially illuminated for this period. Then they were placed in a lower temperature 
for a period of 24 hours. The temperatures used were - 4°, -6°, -8°, -10°, 
-12°, and - 14° C. After this exposure to the lower temperature they were placed 
in a greenhouse for observation. None survived at the temperatures below -10° C. 
and three species, S . stahli, C. rubcns, and S. 11l0ra1lCIlSC, were badly injured at 
-4° C. S . middendorfiansnn showed the greatest hardiness. In general, it seemed 
that species from Mexico and the Mediterranean basin had little hardening capacity, 
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but those from Central to Northern Europe, Northern Asia, and Northeastern 
Un ited States wer e relatively hardy. 

1407. Flower color in "broken" or "mosaic" tulip s. L. E. Longley. 
Proceedings of the A merican So ciety of Horticultural S cience 33 :674-77. 
1935. 

Some 80 vari eties of tulips were inoculated with the virus of mosaic tulip s by 
rubbing the leaves with ground tissue of affected tulip s just befor e the flower stem 
lengthened. Symptoms did not appear unt il the next seaso n. Of thes e, 39 varieties 
showed definite symptoms of mosaic, being scattered in the Early, Cott age, Darwin, 
Breeder, and Lily flowerin g groups. "B reaking" affects the tulip flower differently, 
depending on whether anthocyanin or car otin or both are present or not. With 
neither present the flower is white and no noticeable flower effect appears, tho the 
leaves may be vari egated. The same is true if only car ot in is pr esent , the flowers 
then being yellow. If only anthocyanin pigment is present , the br eakin g is a 
variati on of red or purple shades on a white backgr ound . If both anthocyanin 
and carotin are present, th is va riegat ion has a yellow backgr ound . Th e varieti es 
that become "broken " ar e classified in this paper into groups based on this color 
relationship . 

1413. Relation of plot size and shape to variability of carrot yields 
on peat soils. T . M. Currence. Proceeding s of the A merican S ociety of 
Horticultural S cience 33 :84-88. 1935. 

The standard er ror in per cent of the mean was reduced as the size of plots 
was increased. In creasin g length of plots was more effective in reducing variation 
than was increasing width . However, it wa s noted that the smaller plots would 
be more efficient in the use of land since the redu ction in yield variations noted 
for the larger plots was not pr oportional to the increase in area . It is sugge sted 
for yield trials that the plot size be determined on the basis of several replications 
with small total planting area aga inst lar ge to ta l area with fewer repl icat ions. 

A map of the yield is pr esented in the form of contour lines for the area 
tested and demonst rat es readil y the var iations that were shown by the yields. 

1418. Apple breeding studies. 1. Fruit color. A. N. Wilcox and 
Ernest Angelo. Pr oceedings of the A merican Society of H orticultural 
Science 33 :108-13. 1936. 

The color of the fruit of 1,709 seedlings of 24 controlled cro sses involving 
14 parental varieties was pres ented. The inheritance of red stripes vs . absence of 
red str ipes wa s placed on a genetic basis, the rati o indicating that Oldenburg, 
Ok abena, and Delicious carry a single principal gene for red stripes, and Kin g 
David, Jonathan, and pr obably Winesap, Wealthy, and W olf Riv er car ry polymeri c 
genes. These latter varieties have superior bre eding value for the character of 
dark red fruit. Differences between the reciprocal meetings of the same parents 
wer e found in one case and strong evidence was presented against the difference 
being due to error. 

1419. Nitrogen distribution in human placental globulin. J . S. 
Drage and W . M. Sandstrom. Proceedings of the So ciety for E x-peri
mental Biology and M edicine 34 :289-396. 1936. 
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The distribution of nitrogen in placental globulin is essentially that found by 
Cavett and W iddowson in human g lobulin and simil ar to valu es reported elsewhere 
for normal ser um globulin, globulin of normal and colostral milks and animal 
serum globulins. This comparison is based largely upon the valu es for ammonia 
and ar g inine nitrogen which ar e dete rmined directly with reasonable accuracy and 
ranged around 8.4 per cent and 10.2 per cent , res pectively. With the except ion of 
cystine nitrogen which is present in smaller quantities (1.0 per cent ) the remainin g 
bases ag ree closely, with 4.9 per cent of histidine Nand 10.3 per cent of lys ine N . 
The anal ysis of whole placental ti ssue pre sents an entirely different picture, how
ever, due to othe r const ituent s. 

1420. Additional dat a on the biology and ecology of Strigoderma 
arboricola Fab. ( Scarabaeidae-Coleoptera ). C. H. Hoffman. Bulletin 
of the Brooklyn Entomological S ociety 31 (3) :108-10. 1936. 

Following a pr eoviposition perio d of 11 days, ferti le females of S . arboricola 
Fab. deposited their eggs singly in the soil. The duration of the egg stage varied 
from 11 to 25 days at 23° C. Since the feeding habits of the larva have not been 
determined under field conditions, the economic status of th is stage is unknown. 
Th e prepupal period requires approxim ately 6 days and the pupal peri od about 
13 days . Adults ar e at tr act ed to many flowers in va r ious hab itat s. W hen abundant, 
they cause considerable dam age to cultivated roses by destroying the buds and 
flower s through their feeding activities. 

1422. Prediction of double cross yields in corn. C. W. Doxtator 
and 1. J. Johnson. Journal of the American S ociety of Agronomy 28 ( 6 ) : 
460-62. June, 1936. 

Data obtained on single crosses and certa in of their possible double and three
way crosses in two differ ent exper iments in Minnesota show that when singl e 
crosses from four inbred lines differ significantly in yield, the possible double and 
three-way cros ses also yield differ entl y. By the use of the yield dat a of single 
crosses not involved as par ents in the double and three-way crosses, it is possible 
to predict with fair accuracy the highest yielding hybrid combination. 

1426. A correlated study of the inheritance of seed size and botani
cal characters in the flax . cross, Redwing and Ottawa 770B. W . M. 
Myers. Journal of the Soc iety of A gronomy 28 :623-35. 1936. 

The inheri tan ce of petal color , color of seed coat , pr oduction of cilia on the 
fal se septa of the bolls and seed size was studied in F" F" and F. generat ions of 
the flax cross, Redwing x Ottawa nOB . White petal color behav ed as a simple 
Mendelian recessive to blue altho a deficiency occurred in the recessive class which 
was too g reat to be attributed to chance. The production of color in the seed coat 
was dependent upon the same gene wh ich determined the pr oduct ion of color in 
the petal s or upon a gene closely linked with the petal color gene. The production 
of cilia on the false septa was conditioned by a single factor whi ch was inher ited 
independently of the petal color gene. Lar ge seed size was partially dominant over 
small and dependent upon multiple factors. No linka ge could be demonstrated be
twe en maj or seed size genes and the genes responsible for petal color and cilia 
on the false septa . 
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1429. P relimin ar y report on the isolation of Brucella abortus from 
the blood stream of cattl e. C. P . F itch, Lu cille M. Bishop, and Margaret 
D. Kelly. Pro ceedings of the So ciety for Experi mental Biology and 
M edicine 34 :696-98. 1936. ' 

Methods' of blood culture wer e stu died as recomm ended by differ ent invest iga 
tors. The techni c used by Ra insford of removing all the serum from a clot of 
blood and then culturi ng the clot was used as well as the techn ic of Boez and 
Robin . The latter authors maintain that the bactericidal action of the blood is 
destroyed by ' mixi ng it with an acid cit ra te, thu s preventing the clotting of the 
blood and reducing the pH to approximately 5.5. Th is acidity is counteracted by 
culturi ng the mixture on an alkaline media pH 8.3. Haring has succeeded in get 
ting positive cultures by drawing blood into sufficient sodium citra te to pr event 
clott ing, heating to 56° C. for 15 minu tes and inoculating the heated mixture on 
blood agar. Massa and Bat tistini collect th e blood in liquoide "Ro che" (so dium 
polyanetholsulphonate) . The blood is incubated for 10 days befor e subcultures ar e 
made. Soule recommends adding whole blood to g lycerol infusion broth , 

Cultures wer e made of the blood of cows with long-standing infections of 
Bang's disease. Brucella abortus was isolated twice from 180 cultures from 29 
animals. T wo heifers in early pregnancy were artificially infected. Blood cultures 
were made fro m these animals. Bruce lla abort liS was isolated 8 times fr om one 
animal and 7 times from the other during the first 3 months after infection using 
the heated cit ra te method. Th e data would indica te that a bacte remia is not com
mon in ca ttle with long-standing infect ions of Bang's disease but may be easily 
detected in recently infected cattle. 

Supplementary work on blood culture technics was done on the blood of guinea 
pigs infected with Brucella abortus. T his organism was isolated from 27 blood 
samples of one or more methods. It was isolated 12 times from the clot, 15 times 
from the whole blood infusion broth, 17 times fro m the acid citrate, 18 times from 
the heated citrate, and 21 times from the liquoide cultures. 

Miscellaneous Journal Series Papers 

303. Extending the lise of melons by frozen storage. R. B. Harvey, 
W . B. Combs, R. H. Land on, and Alice M. Child. Fruit Products Jour
nal 15 :146-48. 1936. 

This g ives a discussion for the methods of preser vat ion of muskmelons in 
fre ezing storage, the conditions for their pr eserv ati on, and their use in salads and 
ice crea ms. 

316. The ripening, colora tion, and flavoring of fruits and vegetables. 
R. B. Harvey. The Chicago Packer 38: 1, 18. 1935. 

A popular description of methods to use in the artificial ripening and storag e 
of fruits and vegetabl es and their effects on the flavor. 

318. H ow new potatoes are bred. F . A. Krantz. Transactions of 
the Iowa State H orticultural S ociety 69 :345-46. 1934. 

The potato breeding . work a t the Min nesota Ag ricultura l E xpe riment Stat ion 
is explained along with a repo rt of the progress made in the developm ent of fr ost-, 
virus-, and scab-resistant types suita ble for production on peat and muck soils. 
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319. Recen t developments affecting bark beetle control in Minne
sota. L. W . O rr. Chippewa B eacon 2 ( 3) :3-4. 1935. 

I t has been found tha t contr ol work for the bark beetle species, Ips pill i and 
I. yran dicollis, can not be done effectively duri ng the peri od from No vember to 
May because during this time a large proportion of the overwintering adults a re 
hibernating in the litter under the tr ees. When beetle infestati ons occur followin g 
light ground fires, severe defoliation by othe r insects, pro longed drout h or other 
injury, the affected trees should be removed and treat ed. T he method of tr eatment 
will depend upon the stat e of development of the beetle brood. Young broods com
posed of eggs , lar vae, and pupae can be ki lled by simply removi ng the bark fro m 
the infeste d material. Older broods including young adults can be killed by placing 
the infested logs in water or by spray ing the logs with oil and then burni ng them 
sufficiently to scorch the bark. In fested mater ial that is not va luabl e enough to 
save for wood or lumber should be piled or burne d. T he boles removed fro m the 
stand in connection with thi nning and oth er cultur al opera tions should be piled so 
as to hasten seasoning or should be removed from the area. 

321. Insects in relation to plant diseases. ]. G. Leach. Botanical 
R eview 1 :448-55. 1935. 

This is a compr ehensive review of the relation of insects to the spread and 
development of plant diseases. The subjec t is treated under the following topics : 

1. T he vari ed relationships of insects and plant diseases. 
2. Insects and virus diseases. 
3. In sects and non-parasitic diseases. 
4. The biologic and evolutionar y sign ificance of the assoc iation of insects and 

plant pathogens. 
5. Symbi osis betw een insects and micr oorganisms and its significance in plant 

path ology . 
6. Th e possible role of insects in the origin of new diseases and the ex tension 

of old ones. 
7. Th e future development of research in the field of insects in rela tion to 

plant diseases . 

322. Farm mortgages and the Govern ment. Willi am G. Murray. 
Journal of Farm Economics 17(4 ) :613-24. Nove mber, 1935. 

S ta tistics ar e pr esent ed to show the place occupied by the federal land banks 
as a source of farm loans over a period of years . T he relati ve positions of such 
loans in differ ent reg ions of the country are show n and an analysis of reasons for 
the heavy concentration in the South and West is given. Consideration is g iven 
to future policies, and the kind of governmenta l credi t system we are likely to have 
in the future is discussed. 

324. Is Sudan grass poisonous? C. F . Rogers and W . L. Boyd. 
Suc cessful Farming 34 (3 ) :77-79. March, 1936. 

T he feeding tr ials with cyanophori c plant s in 1932 seemed to belie some of the 
ideas about the dangers of Sudan g rass and sorgh um. In 1933 and 1934, sheep and 
cattle were used for 7,438 feeding days, during seasons tha t acco rding to common 
previous ex perience shou id have caused deat h. Results at Univer sity Farm were nil. 
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Cyanide tests also showed that Sudan grass eaten in these years had less cyanide 
in it when stunted than when grown ra pidly. I t is sug gested that HCN is not the 
only cause of death from the eati ng of Sud an grass. 

328. Validity of the fundamental assumptions unde rlying agricul
tural adjustment. O. B. Jesness. Journal of Farm E conomics 18(1) : 
27-43. February, 1936. 

This paper was devoted to an evaluation of a number of assumptions unde r 
lying the agricultural adjustment pro gram. Attention was given to such points 
as the justification for an emergency program; an emergency program compared 
with a long- ru n one; relation to national recovery ; relation of soil conservation 
and adj ustment; historical bases ; parity pri ces ; a comparison between proces sing 
ta xes and tariff duties; the "ever -no rmal" granary ; "economic democracy"; and 
comparison of destruction of agricultural products with unemployment in industry. 
The conclusion was "that while much justification can be found for the program 
as an attack upon temporary emer gency, there is much doubt about the validity of 
underlying assumptions when a longer period of time is cons ider ed." The sugges 
tion consequently was made that more attention needs to be g iven to long-time prob
lems in the development of a perm anent pr ogram. 

329. A study of the combining ability of inbred lines of golden ban
tam sweet corn. 1. J. Johnson and H . K. Hayes. A merican Society of 
Agronomy 28(3) :246-52. March, 1936. 

A fairly high correlation was obtained between the yield of F, crosses and the 
average yield of the two parents in top cro sses. The inbred lines that produced the 
highest yielding top crosses also produced the highest yielding F, crosses. The 
agreement between top cros ses with the parental and an unrelated variety was as 
good as the agreement between tests conducted at two locations. None of the 
characters of inbred lines was closely related to top cross yields . 

330. Effect of an excessive bee-stinging. Mykola H. Haydak. 
Minnesota Medicine 19 :179-80. 1936. 

A note on the effect of a simultaneous stinging by 150 bees. An increase in 
the heart rate, itching of the scalp, a tingling sensation around the lips and in the 
feet, dizziness, and fainting resul ted . The symptoms lasted for about 15-20 minutes. 
No ill after effects were observed. 

334. What the plant pathologist can and ought to contribute to a 
potato improvement program. J. G. Leach . American Potato Journal 
13 :31-38. 1936. 

Potato improvement through breeding has been slow because of certain natural 
difficulties inherent in the nature of this crop. Modern plant breeding methods have 
largely overcome these difficulties and have provided a practical potato-breeding 
technique. 

The potato crop suffers an average annual loss from disease greater than that 
for any other important agricultural crop. Disease control through development of 
disease-resistant varieties offers one of the most promising means of reducing these 

losses . Plant pathologists, both individually and collectively, hav e a definit e and 
dist inct obligation to see that this method is used to the best possible advantage. 

Potato improvement, by nature, is both a local and nat ional problem. It can 
be accompl ished effectively only through cooperativ e effort on a national scale . 
Such a national potato impr ovement program has been under way for several years, 
but it is worthy of more adequate suppor t, both scientifically and financially, than 
it has been receiving. 

T he ex tent of the success in potato-disease contro l through potato br eeding 
will depend upon the ext ent to whi ch plant patholo gists tak e an act ive part in the 
improvement program. The plant pathologist can contribute much to such a pro
gram and he has a moral obligation to do so. 

The principal contr ibutions that the plant pathologist can and oug ht to make 
to the improvement pr ogram are : 

F irst : The development of techniques whereby relatively large populations of 
inbred seedli ngs may be subj ected to practically 100 per cent infection by 
each of the important potato diseases. 

Second : The use of these techniques in the selection of suitable breeding stock 
resi stant to the various potato diseas es. 

Third : The testing in a simil ar mann er of hybrid seedlings for the purpose of 
selecting desirable disease -r esistant commercial var ieties. 

Fourth: The testing of hybrid seedlings for the pur pose of learning the manner 
of inheritance of re sistance to specific diseases. 

Fifth : The study of the nature of res istance to each of the important potato 
diseases and the degree of variability under different environmental con
ditions. 

Sixth : The determination of the extent of physiological specialization of the 
various potato pathogenes and its significance in the breeding procedure. 

Seventh : The study of any oth er pathological problem that may have a bearing 
on the breeding program. 

335. Relation of age of bread to the amount eaten. Max C. Mark
ley. The N orthioestern Mi ller and American Baker 186 :133. April 8, 
1936. 

A family of five, two adults and three children, was furnished with bread of 
varying degrees of sta leness and the amount eaten per meal recorded. The results 
gathered from a seven weeks' test were averaged as follows : 

Fresh bread 13.64 ounces per meal
 
One-day-old bread 9.34
 
Two-day-old bread 8.76
 
Three-day-old bread 8.21
 
Four-day-old bread 7.42
 
These findings agree with physical measurements of the rate of staling. The 

desir ability of getting the bread quickly to the consumer is emphasized by these 
findings . Some light may be cast upon the decline in wheat consumption since 
bakery bread is now older when placed on the table than under the distribution 
methods of 20 years ago. 

337. The high school teaching of chemistry. Ross Aiken Gortner. 
Sc hool and Society 43 :604-606. May 2, 1936; Industrial and Engineer
ing Chemistry (News Edition) 14 :147-48. April 20, 1936. 
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This is a report of a specia l committee of the American Chemi cal Society 
(R. A. Gortner , chairman ) and deals with the present status of the high school 
teaching of chemistry and present s recommendations as to the essential qualifi ca 
tions which indivi dual teachers should possess before they are assigned to teaching 
chemistry in high schools. 

338. Ants. A. G. Ruggles. M innesota Horticulturist 64 (2) :111, 
113. 1936. 

A non-technical discussion of the habits and methods of control of ants which 
may infest houses and lawns in Minnesota. F orm ulas for various poison baits are 
given . 

SUMMARY OF PUBLICATIONS 

Number Number Number of 
Kind of publicatio n issued pages copies in edition 

Fo rt y-second Annual Report ...... ....................... 1 89 2,200
 
General Series Bulletins .......................................... 9 415 49,500
 
Te chnical Series Bulletins ................................... 9 417 17,475
 
Special Series Bull etins ...................... ............. 9 156 92,500
 
Cir culars ......-.......................... .................................. ........... 5 44 60,000
 
Folders .......................... ........................................................... 1 4 10,000
 
Pamphlets ........ ........................_................. .................... 2 30 27,000
 
Miscellaneous
 

Engineering New s Letter ........................... 12 12 950
 
Dairy Herd Improvement Letter........ 12 12 1,650
 
Minnesota Farm Business Notes ......... 12 48 900
 
News Letter .............................................................. 52 52 1,350
 
Poultry News Letter ......... ............................ 6 12 250
 
Turkey News Letter ................. ................ 12 24 5,000
 

142 1,315 268,775
 
Scientific Journal 'Series Papers................... 63
 
Miscellaneous Journal Series P apers ....... 14
 

PROJECTS 

A list of the approved research projects of the Experiment Station is 
given below. 

Agricultural Biochemistry 

101. Analytical service. ( c. H . Bailey, G. S. Taylor, E . G. Rupp, 
M . C. Markley). 

Subproj ect: Nitrogen determinations for the Divi sion of Agronomy and 
Plant Genetics. 

Subproject : Protein determinations and milling and baking tests of wheat 
samples for Division of Agronomy and Plant Geneti cs. 

Subproject: Feed analyses for the Division of Animal Husbandry. 
Subproject : Miscell aneous analyses for the Divisions of Dairy H us

bandry, Ag ricultural Biochemistry, Entomology and Economic Zoology. and 
Home Economics. 
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102. Cereal and flour investigations. (Dormant ) ( Closed) 

103. Investigations of pr oposed official method s of anal ysis. ( c. H . 
Bailey, M. C. Markley, W . B. Harr ) 

Subproject : Oil cont ent of flax.
 
Subproject : The baking test.
 

104. The strength of wheat flour. ( Cooperative with the Sta te 
Testing Mill and the State Department of Agriculture) ( Adams) 

Subp roject: Dough plasti city and flour str ength . (c. H . Bailey, M. C. 
Markley, H. H . H oehn ) 

Subp roj ect : Inheritance of flour streng th. ( c. H. Bail ey, M. C Markley) 
Subproj ect : Refractometric studies of amylas e activity . ( c. H . Bail ey, 

Emil Munz) 
Subproj ect : P roperties of wheat starch. (C H . Bailey, Olaf Stamb erg) 
Subproject : Physical pr opert ies of wheat flour dough. ( c. H . Bailey , 

L.	 ]. Bohn) 
Subp roject: Picrate reduction method for determina tion of diastat ic ac 

t ivity of flour. ( C H . Bailey, Ed w. Sch aib le) 
Subproj ect: Eff ect of hard and soft waters on the baking strength of 

flours.	 (C H . Bailey, Mary McKillican ) 
Subproject : Lipids of the wheat embryo. ( C H . Bailey, Betty Sullivan ) 

105. Biochemistry of milling and baking. (Purnell) 

Subproj ect : Effect of dry skimmilk on dough properties. (c. H . Bailey, 
Oscar Skovhoit) 

Subproject : Carotinoid content of wheats. ( c. H . Bail ey, M. C Markley, 
Cli fford Nel son ) 

Subp roject : Experimental mill ing. ( c. H . Bailey, M. C Markley) 
Subproject: Water-holding capacity of doughs. (c. H . Bailey, Oscar 

Skovhoit) 
Subproject : The use of dried skimmilk in macaroni products . (c. H . 

Bailey, Oscar Sko vholt ) 
Subproject : Effect of added wet gluten upon dough and bread pr operties. 

(C H . Bailey, Oscar Skovhol t ) 
Subproject: Effect of cer tain natural wate r on dough and bread quality. 

( c.	 H . Bailey, Os car Skovholt ) 
Subproj ect : Eff ect of milk solids upon ferm entation rea ction s. (c. H . 

Bailey, Oscar Skovholt) 

202. Chemical and biological studies in animal nutrition. 

Subproj ect : The fundamental food requirements of animals. 
( 1) Relation between the nutritive character of the diet and its utilizati on 

for gain in weight. ( L. S. Palmer, Corne lia Kennedy, O. E . Mydl and, Eugene 
Bushman, Cecil Lohn) 

(2 ) Physiological and metabolic factors related to the efficiency of food 
utilization	 for growth. (L. S. Palmer, C. E . Calverley) 

Subproject: A stud y of the nutritive value of lake weeds. (L. S. Palmer. 
J. W . Nel son) 
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Subproj ect : Comparative study of assay procedures for vitamin B (B,) . 
( L.	 S. P almer, Cornelia Ken nedy, H ugo W . Nilson) (Closed) 

Subproject: Studies on the use of the flour beetle (Tribolium con/usum 
Duval ) for the quantitative biological est ima tion of the antineuritic vitamin B. 
(L. S. P alm er, B. B. Migicovsky ) 

Subproj ect : Calcium and phosphorus nutrition of horses. (Cooperative 
with Div ision of Animal Husbandry) (L. S. Palmer, A. L. Harvey) 

203. The chemistry of milk as a colloidal system. (Adams) 

Subp roj ect: Th e colloid chemistr y of renin act ion. 
(1 )	 S tudies of the effects of heating milk upon its coagulation with rennet. 

(L. S. P almer, M. E. Powell ) 
(2 ) Stud ies on the curd tension of buttermilk. (L. S. P almer, N . P . 

T ar assuk) 

(3) Factors influencing the composition of the fat gl obule "membra ne" 
material. (L. S. Palmer, C. E . R impila) (C losed) 

(4 )	 Factors influencing the churnability of normal vs. washed cream. 
(L.	 S. P alm er ) (Dormant) 

Subproj ect: Determination of car oten e and vitamin A conten t of normal 
and artificially bleached butter. (L. S. Palmer, C. E. Rimpila) ( Dormant) 

Subproj ect: A study of off-flavored fluid milk of the tallowy type from 
indiv idual cows.	 (L. S. Palmer, C. D. Dahle) 

Subp roj ect : Relation of the fat globule "membrane" to prop ert ies of milk. 
(L. S. Palmer, N. P . Tarassuk ) 

205. The relation of the mineral content of the rati on to reproduc
tion in cattle. (Joint project with Dairy Husbandry Project No. 106 
and Veterinary Medicine P roject No. 104) (L. S. Palmer, J. W . Nel 
son ) ( P urn ell) 

Subproj ect : The effect of a ration low in calcium on abortion and other 
reproductive disturbances. (Dormant) 

Subproject : Th e relation of low phosphoru s to reproduction in cattle. 

301. Chemical studies of forest pr oducts. 

Subp roj ect : The cookin g of wood. (R. A. Gertner, S. I. Aronovsky ) 
(Dormant) 

Subproj ect : The physical pr operties of alpha-cellulose from different 
woods. (R. A. Gortner, Milton Ryberg) 

302. Comparative studies of the biochemistry of normal and ab
normal plants. (Adams) 

(a ) F eeding trials with cyanophoric plants. (C ooperative with the Divi 
sion of Veterinary Medicine) (c. F. Rogers) 

(b ) Te sts of suspected samples of feeds for cyanophoric pr operties. ( Co
operative with the Divi sion of Veterinary Medic ine) ( c. F . Rogers) 

(c) Rumen absorption studi es. ( Cooperative with the Div ision of Veteri
nary Medicine) (c. F . Roger s) 

(d) Observation of rumen pH. (Cooperat ive with the Division of Vet eri
nary Medicine) ( c. F. Rogers) 
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(e) Effect of reaction of the medium upon cyanogenesis of sorg hum and 
Sudan grass hay. (c. F . Rogers) 

(f)	 T ests for th iocyanate as a possible indicator of cyanid e poisoning. 
(c. F. Rogers) 

(g )	 Variations of H CN content of cyanophoric plants. (c. F. Rog ers) 
(h)	 P roximate analyses of Sudan g rass. (c. F. Rogers ) 
(i ) Phosphoric acid preserv ation of feed. (C oopera tive with Divisions of 

Anim al and Dairy H usbandry) ( c. F. Roger s) 
( j) The carbon metabolism of Gibberella saubinetii ( Mont.) Sa cco on 

glucose. ( R. A. Gertner, Lyle H essler ) 
(k) T he carbohydrates of aqua tic plants. ( W. M. Sandstrom, H . Lind

strom) 

401. T he chemical and physico-chemical properti es of plant tissue 
fluids. (R. A. Gortner ) ( Dormant) 

402. Chemical studies of pollen. ( Dormant) (Closed ) 

403. P rotein investigations. 

Subproj ect : Sulfur in proteins. (R. A. Ger tner, W . M. Sandstrom ) 
Subpro ject: The chemistry of embryonic growth. ( Closed) 
(2)	 The requir ements of the pig embryo for copper. ( R. A. Gor tner, 

Vern on W ilkerson ) 
Subproject: The proteins of the mammary (cow) gland. (R. A. Gortner, 

S. M. J acks on) 
Subproj ect: Th e acid amide nitrogen of proteins. ( R. A. Gor tner, R. A. 

Gortner, Ir.) (Dormant ) 
Subprojec t : Th e proteins of vari ous tree seeds. (W. M. Sandstrom, 

Axel Lund) 
Subproj ect : A chemical study of nucleic acid . ( W. M . Sandstrom, Fl oyd 

C. Ol son)	 ( Closed) 
Subp roject : A lkali ne decomposition of cystine. (W. M. Sand strom) 

( Dormant) 
Subpro ject : E ffect of cer tain substances on enzyme acti on. ( W . M. 

Sandstro m, T elef Sen um) ( Dormant) 
Subp roject : Nitrogen compounds of Elodea. (W. M. Sandst rom, A. E . 

W ick ) 
Subproj ect : Ana lyses of a seri es of "albumins" fro m pathological urines. 

(W .	 M. Sandstrom) ( Do rmant) 
Subproject : Th e pro tein s of millets. Teng-yi Lo, R. A. Gortner , W . M. 

Sandstrom ) 
Subproject : Th e effect of ox idizing and reducing agents upon the activity 

of asparaginase. (W. M. Sandstrom, T elef Senum) 
Subp roject: A comparative study of the enzymatic and acid hydrolysis 

of proteins. (W. M. Sandstrom, Philip Blicksensforfer) 
Subproject: The nitrogen dist ribution of Elodea canadensis. (W. M. 

Sandstrom, R. A. Gortner, A. E. Wick ) 
Subproject : The nitrogen distribution in the globulins of the human pla

centa. (W. M. Sandstrom, ]. S. Drage) 
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404. The fundamental properties of colloid systems with particular 
reference to biochemical problems. (Adams) 

(a ) Surface denaturation of proteins, (H. B, Bull, Hans Neurath) 
(b) Factors affecting surface denaturation. (H. B. Bull , Hans Neurath) 
(c ) The electro smotic v elocity of orientated layers of fatty acid as a 

function of the hydrogen ion concentration. (H. B. Bull) 
(d) Depositing of molecular layers of protein on copper and glass slides. 

( H . B. Bull ) 

(e) Rate of flow of the aliphatic alcohols through diaphragms. (H. B. 
Bull, J. Wronski) 

(f) The electrokinetic behavior of carbons. (R. A. Gortner, V. A. 
Frampton) 

(g) A comparison of the electrokinetic behavi or of certain salts of the 
various acids of phosphorus. (R. A. Cortner, Eric Kn een) 

(h) The colloidal prop erties of starches from the various species of 
Triticum. (R. A. Gortner, Henry Reit z) 

Agricultural E conomics 

101. Agricultural credit. ( 0. B. Jesness, Francis Kelly, Kenneth 
Heggenhaugen) 

103. Farmers' incomes in Minnesota. (W . C. Waite, H. C. Trelo
gan) 

104. An accounting study of farm organization for beef production. 
(Cooperative with the Division of Animal Husbandry, Minnesota Agri
cultural Experiment Station, and with the Division of Farm Manage
ment and Costs , Bureau of Agricultural Economics, United States De
partment of Agriculture ) (G. A. Pond, G. A. Sallee ) (Purnell) 

106. A study of the farm tractor in Minnesota. (Joint project with 
Agricultural Engineering Project No . 120) (G. A. Pond) 

Subproject: A continued study of the mechanical and economic phases 
of the performance of tractors in the hands of experienced operators. 

107. Market price quotations. (W. C. Waite) (Dormant)
(Closed) 

108. Marketing of farm products. (0. B. J esness, E. C. Johnson, 
H . F. Hollands, E. Fred Koller, S. T. Warrington) (Purnell) 

Subproject: Marketing of creamery butter. 
Subproject : Marketing of livestock.
 
Subproject: Marketing small fruits . (Dormant) (Cl osed)
 
Subproject: Organization and management problems of farm ers' eleva


tors . (Dormant) (Closed) 

109. Market organization investigations. (Dormant) ( Closed ) 
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Ill. An accounting study of factors affecting the incomes of dairy 
farms. (C ooperative with the Divi sion of Agricultural Extension, Uni
versity of Minnesota, and with the Divisi on of Farm Management and 
Costs, Bureau of Agricultural Economics, United States Department of 
Agriculture) (G. A. P ond, W. P. Ranney; R. C. Bevan, T. R. Nod
land, H. O. Anderson, S. A. Engene, B. McDonald) ( P urnell) 

112. Comparison of fence posts. (L. B. Bassett ) 

113. Prices of farm products. (W . C. Waite, R. W . Cox, H. C. 
o Trelogan, G. L. Peterson) ( Purnell ) 

114. Taxation in relation to agriculture. ( 0 .-B. j esness, H. F . 
Hollands ) (Dormant ) 

116. Types of farming in Minnesota. (L. F. Gar ey ) (Dormant) 

118. A study of land tenure and farm leases in Minnesota with 
special emphasis on the effect of present leases and leasing systems on 
soil conservation and sound farm management practices (formerly "A 
study of the farm lease situation in Minnesota"). ( Cooperative with the 
Bureau of Agricultural Economics, U nited States Department of Agri
culture ) ( G. A. Pond, A. G. Black) (Revised) (Purnell) 

120. Market outlets for woodland products in northeastern Minne
sota . (Dormant) 

121. Factors influencing the demand for Minnesota agricultural 
products. (W. C. W aite, R. W. Cox, G. L. P eterson) (Purnell) 

122. Local prices of agricultural products in Minnesota. (W. C. 
Waite, L. F. Garey) (Purnell) 

124. A study of farm organization affecting income on farms in 
northern Minnesota. (Cooperative with the Division of Agricultural 
Extension) (G. A. Pond, W. P . Ranney, T . R. Nodland) 

125. An analysis of factors influencing farm land values in Minne
sota. (E. C. Johnson) (Purnell) 

126. An accounting study of farm organization in west central 
Minnesota. (Cooperative with the West Central Experiment Station, 
Minnesota Agricultural Experiment Station, and with the Division of 
Farm Management and Costs, Bureau of Agricultural Economics, 
United States Department of Agriculture) (G. A. Pond, G. A. Sallee, 
T. R. Nodland, B. M. Miller) ( P urnell) 

127. Land utilization. ( Cooperative with the Division of Forestry, 
Minnesota Agricultural Experiment Station, and with the Bureau of 
Agricultural Economics, United States Department of Agriculture) 
(0. B. ] esness ) 
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128. Cash expenditures of Minnesota farmers for Agriculture . 
(W . C. Waite ) 

129. A study of agr icultural adjustment activities und ert aken un der 
the farm act and their economic consequence s. (W. C. W aite) 

130. An accounting study of dairy farm organization in the low
lime area of southeastern Minnesota. (G. A. Pond, G. A. Sallee, R. H . 
L oreaux, T. R. Nodland, R. C. Bevan, H . O. A nderson, B. M. Miller, 
B. McDonald ) ( P urnell) 

131. A study of the organization of farms on which a definite pr o
g ram of soil erosion control is in opera tion. (Cooperative with the Divi
sion of Agricultural Extension, U nivers ity of Minnesota , and the Soil 
Conservation Service, United States Department of Agricu ltur e ) ( G. A. 
Pond, W . P. Ranney, T. R. Nodland ) ( New) 

Agricultural Engineering 

102. Drainage and water control investigations on peat land s. 
(Cooperative with the Div isions of Agronomy and Plant Genetics and 
H orti culture ) ( H. B. R oe, J. H . Neal, O . W . Howe) 

103. Farm building ventilation. (H. B. White, L. W . Neubauer, 
C. H. Christopherson ) 

104. F arm sewage disp osal. (A. G. Tyler ) 

107. Investigation of causes of failure of .agricultural drain tile, the 
means of obviating such failures, and mapping areas where extra pre
cautions ar e necessary. (C ooperative with the State Department of Con
servation and with the Bureau of Agricultural Engineering, United 
States Department of Agriculture) (D. G. Miller, P. W. Manson, 
H . B. Roe) 

111. Investigation of farm buildings. ( H . B. White, L. W. Neu
bauer, C. H. Christopherson ) 

112. Investigations in land clearing. (M. J. Thompson, A. J. 
Schwantes) 

Subproj ect : Seasonal brush cutting . ( Cooperative with the United 
States Department of Agriculture) (Dormant) 

Subproject: Prepa ration of stump land pasture. ( Do rma nt) 
Subproject: U se of poison in killing brush and trees, both cut and stand

ing . (Dormant) 
Subproj ect: Relation or influence of burn ing brush and stump piles (in

cident to land clearing ) to lat er cr op producti on and to seemingly ster ile ar eas 
in given fields. (Dormant ) 

Subproject: Influence of frost in lift ing stone. 
Subproject : Land-clea rin g machinery. ( Dormant) 
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Subproject: Relat ion of land va luation to clearing costs and crop pro
duction on sandy loam , clay loam, and clay soils. (Dormant ) 

Subproject: E conomics of stump removal for pastu re cro ps. (Dorm ant) 
Subproject: Relation of livestock to brush control. (Dormant ) 
Subpr oject : P lowing of vir gin lands to deter mine what influence it has 

on the following crop yields on sand, sandy loam, clay loam, and clay soils. 
(Dormant ) 

Subpro ject: Agricultu ral use of ex plosives. ( Dorman t ) 

I 114. T he utili zation of electricity in agriculture. (J . Romness ) 
( Dormant) 

115. W ind -power electric-lighting plants . (J. Romness) ( R evised ) 

119. Combine harvest ing of grain and seed crops. ( Cooperative 
with the Divisions of Ag ricultural Biochemistry and Agronomy and 
Plant Genetics, Minnesota Agricultural Experiment St atio n, and with 
the Bureaus of Agricultural Economics and Ag ricultural E ngineering, 
U nited States Department of Ag riculture) (A. J. Schwantes, J. B. 
T orrance ) , 120. A study of the farm tractor in Minnesota . (Joint project with 
Agri cultural Economics Project No . 106. ) (A. J. Schwantes, J. B., Torrance) 

Su bpr oj ect : A contin ued study of the mechani cal and economic phases of 
the performance of tracto rs in the hands of ex perienced tractor users. 

Subpro ject : A study of th e performance of tractor s and the ir effect on 
farm s where no tr actor has been previously used. 

122. A study of the influence of differing depths of drainage on the 
temperature of peat soil and the adjacent layers of the atmosphere, and 
of methods of summer frost prevent ion. ( Coopera tive with the Division 
of H orticulture, Minnesota Ag ricultural E xperiment Station, and with 
the Bureau of Agri cultural E ngineering, United State s Department of 
Agriculture) (H . B. Roe, j . H. Neal, O . W . H owe, Walter P eterson ) 

123. In vestigati on of hydraulic rams. (A. G. Tyler) 

124. A study of some pr oblems dealing with the use of flexi ble con
nector s for transmission of power on the farm . (J . G. Dent, A . J. 
Schwantes) 

Subpro ject: A study of the compa ra tive streng th and suitabi lity of five 
forms of leather belt lacing s, also several metalli c belt fasteners. 

Subpro ject: A study of the compa ra tive wear ing quali ties and resistance 
to wea ther and "dry rot" of three- and four -stra nd rope, both manila and sisal. 

'1 
125. Gully control and prevention in the loess and unglaciated soils " 

of southeastern Minnesota. ( Coopera tive with the College of Engin eer
ing and Architecture, Univer sity of Minnesota) ( H . B. Roe, J. H. Neal, 
O . W. H owe, L. G. Straub) (Closed ) . 
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126. Sheet erosion control by terracing and field and crop man 
.agement in southern Minnesota.	 (H . B. Roe, J. H . Neal, O. W. Ho we ) 
(Closed) 

127. Plow performance studies. (A. J. Schwantes, J. H . Neal) 

128. Investigations of draft 'and power requirements for field rna
-chinery. (A. J. Schwantes, J. B. Torrance ) 

Subproj ect: A study of draft and power requirements for field machinery 
and optimum load for different sizes and types of farm tr act ors at various 
speeds, and for ordinary field operations in the dairy section of southeastern 
Minnesota. 

129. Investigations in farm development and farm operating prac
tices (formerly "Minnesota farm development investigations"). ( Co
operative with the Division of Agricultural Economics, Minnesota Agri 
cultural Experiment Station, and with the Bureau of Agricultural Engi
-n eering. United States Department of Agriculture ) ( M. J. Thompson, 
N. A.	 Kessler, H . B. Ro e, H. B. White) (R evised) 

Subproject : Investigations in progressive farm development. 
Subproject: Farm operating efficiency investigations. 

130. Soil erosion control by engineering methods and such in con
junction with field and cropping management. (H. B. Roe, J. H . Neal, 
O. W.	 Howe) (New) 

131. A study of the effect of deep tillage on the yield of potatoes 
and other root crops. (Cooperative with the Northeast, North Central 
.and Northwest branch stations, and with the Division of Agricultural 
Extension) (A. J. Schwantes, T. M. McCall, R. L. Donovan, M. J. 
Thompson, O . W . Swenson, R. C. Ros e ) (New) 

132. Investigations of supplemental irrigation in Minnesota. (0. 
·W . Howe ) ( New) 

Agronony and Plant Genetics 

101. Varietal improvement in rye . (Cooperative with the Divisions 
·of Plant Pathology and Botany and Soils, and with the branch stations) 
(H.	 K. Hayes, C. L. Alexander, D. U . Harvey) 

Subproject : Continuous selfing and selection. 
Subproject : Inheritance of degree of seed setting, kernel color , and pos

sible	 other characters.
 
Subproj ect : Yield in fortieth-acre plots.
 

102. Varietal improvement in barley. (Cooperative with the Divi
sions of Plant Pathology and Botany and Soils , and with the branch 
stations) (F. R. Immer) 

Subproject : Breeding studies.
 
Subproject: Rod -row trials.
 
Subproj ect: Fortieth-acre plot tr ials.
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103. Varietal improvement in spring wheat . (Cooperative with 
the Divisions of Plant Pathology and Botany and Soils, and the branch 
stations, Minnesota Agricultural Experiment Station, and with the 
Bureau of Plant Industry, United St ates Department of Agriculture) 
(H. K. Hayes, H. K. W ilson, E. R. Ausemus, R.. E. Hodgson, R. O. 
Bridgford, R. S. Dunham, O. W . Swenson, M. J. Thompson) 

Subproject : Rod-row tr ials.
 
Subproject : Fortieth-acre plot tr ials.
 
Subproj ect : Combine studies.
 

104. Varietal improvement in winter wheat. ( Cooperative with the 
Divisions of Plant Pathology and Botany and Soils, and the branch 
stations, Minnesota Agricultur al Experiment Station, and with the 
Bureau of Plant Industry, United States Depa rtment of Agriculture)
(E. R. Ausemus) 

Subproject : Breeding studies.
 
Subproject: Rod- row tri als.
 
Subproject : F or tieth-acre plot tr ials.
 

105. Varietal" imp rovement in oats. ( Cooperative with the Divi sion 
of Plant Pathology and Botany and the branch stations , Minnesota Ag
ricultural Experiment Station, and with the Bureau of Plant Industry, 
United States Department of Agriculture)' ( H . K. H ayes, H . K. Wil
son, C. L. Alexander, D. U. H arvey, R. E. Hodgson, R. O . Bridgford, 
R. S. Dunham, O . W . Swenson, M. J. Thompson ) 

Subproject: Breeding studi es.
 
Subprojec t : Rod-row tri als .
 
Subproj ect : Fortieth-acre plot trials.
 

106. Varietal improvement of alfalfa and source-of-seed investiga

tions. (Cooperative with the Divisions of Plant Pathology and Botany
 
and Soils, and with the branch stations ) (A. C. Arny, D. U. Harvey,
 
F . J. Alway, G. H . Nesorn , C. C. Allison) 

Subproject : Rod-row tri als. 

Subproject: Tests in replicated fortieth-acre plots of new strains and 
varieties for yield and quality of hay and for cold resistance. 

Subproject: Tests in replicated fortieth-acre plots of plantings from com
mer cial lots of alfalfa seed. 

107. Varietal improvement in flax . (Cooperative with the Divisions 
of Plant Pathology and Botany and Soils and the branch stations, Min 
nesota Agricultural E xperiment Station, with the Flax Development 
Committee, and with the Bureau of Plant Industry, United States De
partment of Agriculture ) (A. C. Amy, D. U. Harvey, C. L. Alexander) 

Subproj ect: Rod -row trials.
 
Subproj ect : Fortieth -acre plot tr ials .
 

108. Cytology in relation to genetics. (W. M. Myers) 
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109. Forage and pasture crop investigations. (Cooperative with the 
Divisions of Dairy Husbandry and Soils and with the branch stations) 
(A. C. Arny, D. U. Harvey) 

110. Studies in the classification of farm crops. (Cooperative with 
·the Bureau of Plant Industry, United States Department of Agriculture) 
(A. C. Arn);', A. C. Dillman) 

111. Methods of eradicating perennial weeds. ( Cooperative with 
the Division of Plant Pathology and Botany, the Northwest, Southeast, 
.and West Central branch stations) (A. C. Arny ) 

Subproject: Eradicating the perennial weeds-quack grass, Canada 
thistle, Austrian field cress, leafy spurge, and sow thistle, with chemicals. 

Subproject: Amounts of reserve foods in the underground parts of these 
perennial weeds at different stages of development. (Dormant) 

Subproject: Weed habits. (Dormant) 

112. Varietal improvement and studies on the fertilizing value of 
.sweet clover. (Cooperative with the Divi sions of Plant Pathology and 
Botany and Soils and with the branch stations) (H. K. H ayes, C. W . 
.Doxtator, 1. ]. Johnson, D. U . Harvey) 

Subproject: Improvement phases.
 
Subproject : Variety tests .
 
Subproject : Methods of handling sweet clover in relation to the effect
 

on the succeeding crop. 

113. Physiological studies of crop plants . (H. K. Wilson, C. L. 
Alexander, D. U. Harvey) 

Subproject : The whea t meal fermentation test of wheat. (Cooperative 
with the Division of Agricultural Biochemistry, Minnesota Agricultural Ex
periment Station, and with the Bureau of Plant Industry, United States De
partment of Agriculture.) 

Subproject: Service. 

114. Varietal improvement in field peas, soybeans, and field beans . 
(Cooperative with the Division of Soils and the branch stations) (A. C. 

.Arny, R. F. Crim, D. U. Harvey, R. E. Hodgson, R. O. Bridgford, 
R. S. Dunham, Otto Swenson, M. J. Thompson) 

Subproject: Classification.
 
Subproject: Preliminary trials.
 
Subproject: Fortieth-acre plot trials.
 

115. Reed canary grass investigations. (Cooperative with the Divi
.sion of Soils, the branch stations, and county agents) (A. C. Arny, 
:D. U. Harvey) 

Subproject : Adaptation of seed. (Dormant)
 
Subproject : Cultural methods. (Dormant)
 
Subproject: Analyses. (Dormant)
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Subproject: F lowering and seeding habits.
 
Subproject: Improvement through isolation of superior strains.
 
Subproject: Comparison of the feeding value of reed canary grass hay
 

with oth er grass and legume hays. (Dormant) 

116. Controlled pollination as a means of corn improvement. (Co
operative with the Divisi on of P lant Pathology and Botany and the 
branch stations, Minnesota Agricultural Experiment Station, and with 
the Minnesota Valley Canning Company) (H. K. H ayes, 1. J. J ohnson, 
C. W. Doxtator, W. W. Brookins, R. E. Hodgson, R. O. Bridgford,
R. S. Dunham, O . W. Swenson) (Purnell) 

117. The effect of self-fertilization in naturally cross-pollinated 
plants. (1.]. Johnson, C. W. Doxtator) (Purn ell ) 

Subproj ect : Red clover.
 
Subproject: Timothy. (Closed)
 
Subproject: Sunflowers.
 

118. Genetics of maize and barley. ( H . K. Hayes, F . R. Immer)
( Adams) 

Subproj ect : Geneti cs studies with mai ze. 
Subproject : The mode of inheritance and linkage relationships of cer 

tain characters in barley. 

119. Varietal improvement in sugar beets. (Cooperative with the 
Southeast branch station, Minnesota Agricultural Experiment Station, 
the Office of Sugar Plants, Bureau of Plant Industry, United States De
partment of Agriculture, and the American Beet Sugar Company of 
East Grand Forks) (R. E. Hodgson, ]. O. Culbertson) 

120. Alsike clover seed production. (Cooperative with the Divi

sions of Entomology and Economic Zoology and Soils, and with the
 
North Central and Northeast branch stations) (H. K. Wilson, M. J.
 
Thompson, O. W. Swenson, R. C. Shaw, George Berggren)
 

Subproject: Rate of seeding and companion crop.
 
Subproject: Source of seed. (Closed)
 
Subproject : Breeding.
 

121. Crop rotation investigations. (Cooperative with the West 
Central branch station) (A. C. Arny, D. U. Harvey) 

Subproj ect: Field C rotations. 
Subproject : Field T rotations. 

122. Cooperative seed production and distribution. (Cooperative 
with the Northwest Crop Improvement Association, the Minnesota Crop 
Improvement Association, and farmers) (Carl Borgeson) 

124. The development of disease-resistant varieties of farm crops. 
(Joint project with Plant Pathology and Botany Project No . 104; co
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operative with the Bureau of P lant Industry, U nited States Department 
of Agriculture) (H . K. H ayes, H. K. Wilson, E. R . Ausemus, A. C. 
Am y, 1. J. Johnson, C. W . Doxtator , F . R. Immel') 

Sub project : Sprin g wheat. 
Subproject: Winter wheat. 
Subp roj ect : Oat s. 
Sub project : Barley. 
Subproject : Rye. (Dorman t) 
Subproject : Fl ax. 
Subproject : Corn . 
Subproject : Timothy. ( Do rma nt) (C losed) 
Subproject : Red clover. 
Subproject : Sw eet clover. 
Subpr oject : Sugar beets. ( Dorman t )
 
Subproject : A lfalfa.
 
Subproject : Sunflowers .
 

125. Demonstration tri als with new crop varieties. (Coopera tive 
with the Divisi on of Ag ricultural Extension and with the 'branch sta
tions ) (R. F . Crim, W . W . Brookins, H. K. Hayes) 

Subprojec t: Small gra in and flax. 
Subpro ject : Corn. 

126. Mode of inheritance of the dr ying qualiti es of linseed oil and 
related characters. (A. C. Am y, \ 71/. M. Mye rs, C. L. Alexander, D . U. 
Harvey ) 

127. Emergency fodder, hay and pasture crops. (Cooperative with 
the West Central branch sta tion ) (A. C. Amy, R. O . Bridgford ) 

128. Studies on quality of barley varieties and strains. ( F . R. 
Immel') 

129. E cological and breeding studies with pasture plants. (Co
operative with the branch stations) ( H. K. Hayes, A. C. Amy, H. K. 
Wilson, 1. J. Johnson, C. »: Doxtator, R. E . Hodgson, R. O. Bridg
ford , R. S. Dunham, O. W . Swenson , M. J . Thompson) (Cl osed) 

Animal Husbandry 

101. A study of the embryological development of the bovine. 
( L. M . Winters, Cath erine Barrett, Ral ph Comstock ) ( P urnell) 

102. The feeding value of dry rendered tankage for cattle. ( D. W. 
Johnson, W . H . P eters ) 

103. The value of treating corn silage with phosphoric acid. (Co
operative with the Division of Agri cultural Biochemistry ) (W . H. 
P eters, C. F . Rogers) (New) (Closed) 
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201. The hay requirement of work horses with corn and cob meal 
as grain. (A. L. Harvey ) ( Closed) 

301. A study of the embryological development of the sheep. 
(L. M. W inters, R. T . Clark, Catherine Barrett, Ralph Comstock, C. L. 
Cole ) (Adams) (Purn ell ) 

302. A study of protein and calcium supplements to fatt ening ra 
tion s for sheep. ( Cooperative with the West Central branch station) 
(W . H . P eters, P . S . J ordan ) ( Closed ) 

Subproje ct : T he impor tance and valu e of a calcium supplement to the 
normal ration for fatt ening lam bs. ' . 

303. The importance of size in market lamb production. ( Coopera 
tive with the Northwest bra nch station ) ( L. M . Winters, O. M. Kiser, 
P . A. Anderson ) 

304. A study of the inh eritance and the relative economic advan
tages of single and twin lamb production. ( Cooperat ive with the North
west branch station) (L. M. Winters, O . M. Kiser, P . A. Anderson ) 

305. The most pr ofitable pr oporti on of roughage to grai n for fatten
ing lambs. ( Coopera tive with the West Central branch station ) (W . H. 
Peters, P . S. Jord an ) (New ) 

306. Breeding sheep for efficiency of pr odu ction. ( Cooperative with 
the North Central Br anch Station) ( L. M. Winters, C. L. Cole) (New) 

401. Fe eds consumed per unit of gain and the variability of rates of 
gains on individual pigs fed the same ration : (a ) when limited in daily 
feed consumption by the pai red feeding method, ( b) when full fed. 
(E. F . F errin ) ( Dormant ) ( Closed ) 

402. The palatability and pr otein supplemental values of soybean 
oilmeals produced by different processes. (E. F. Ferrin ) (Dormant ) 

403. Alfalfa pasture as the principal pro tein feed for growing pigs. 
( E . F . F errin) ( Closed ) 

404. A study of the caus e of the unpalatability of rye. ( Cooperative 
with the Divi sion of Agricultural Biochemistry ) ( D. W . Johnson, L. S. 
Palmer) 

405. The nutritive value of pr oteins of alfalfa hay for swine. ( D. W . 
Johnson) (Dormant) 

406. The nutritive and feeding value of dr y rendered tankage for 
hogs . ( D. W . Johnson ) 
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408. The development of a purebred herd of Po land China swine 
through line-breeding to highly inbred boars. ( Cooperative with the 
Northwest branch s tation) (L. M. Winters, O. M. Ki ser) (Closed) 

409. Variations between litters of Duroc Jersey pigs. (E. F . F errin) 
(New ) 

410. Feeding scabby barley to pigs . ( Cooperative with the Divisi on 
of Plant Pathology and Botany) ( E . F. Fe rri n, J. J. Chr istensen) 
(New) 

411. The vitamin D requirement of the pig . ( D. W. Johnson, L. S. 
Palmer) (New) 

Dairy Husbandry 

102. Feeding trials with crops new to Minnesota farmers. ( Co
operative with the branch stations) ( N. N . Allen, W . E. Petersen, 
J. B. F itch ) 

Subproject : Sweet clover pasture experiments. ( Dormant )
 
Subpro ject: Rye as feed for da iry cows. ( Dormant) (Closed )
 
Subproj ect: The effect of molasses on consumption of low-grade ro ugh

age . (Dormant) 
Subproject : Ac id pr eservation of sila ge. (Cooperative with the Divi

sion of Agricultural Biochemistry) 

103. Food requirements for cattle. (T . W . Gullickson, G. H. Wise) 

Subproj ect : The deficiencies of milk as an ex clusive diet for the calf. 
( Revived ) 

Subproject: The maintenance requ irements of mature cows. (Dormant) 
Subproject : The cause of a deficiency disease which occurs in young 

growing cattle on farms in Minnesota. 

104. Factors influencing the quantity and quality of milk (fo rmerly 
"F actors influencing the fat percentage of milk and the nature of the 
fat") . Cooperative with the Divis ions of Agricultural Biochemistry and 
Veterinary Medicine) (W. E. Petersen, N . N. Allen) 

Subproj ect : The effect of cod liver oil upon the fat percentage. (Dor
mant ) 

Subproject : Methods of drying off cows . ( Dormant ) 
Subproject: Alfalfa hay as the sole diet for milking cows . 
Subproject : Fundamental studies of physiology of milk secretion. 
Subproj ect : Blood fa t studies. 
Subproject : The effect of food fat upon mi lk fat. 

106. The relation of the mineral content of the ration to rep roduc
tion in cattle. (Joint project with Agricultural Biochemistry. Project 
No . 205 and Veterinary Medicine Project No. 104) (T. W . Gullickson, 
G. H . Wise) (Purnell) 
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Subproj ect : The effect of a ration low in calc ium on abortion and other 
reproductive disturbances. ( Dormant ) 

Subproject : The r elat ion of low phosphorus to rep roduction. 

107. A comparison of two systems of dairy management in northern 
Minnesota. ( Cooperative with the No rth Central branch station ) ( c. L. 
Cole, R. L. Don ovan, J. B. Fitch, N . N. Allen ) ( New) 

202. Factors influencing the composition and mar ket qualities of 
but ter. ( Cooperative with the State Creamery) (H. Macy , W. B. 
Combs, S. T . Coulter , F. E. Nelson ) ( Purn ell) 

Subproject : Moldiness in butter.
 
Subproj ect : Cheesy flavors in butter.
 
Subproject : The cause and preventi on of crumbly bu tter.
 
Subproject : The manufa cture of unsalted butter.
 
Subpro ject : The relation of the water supply to butt er quality .
 
Subproject: The relat ion of the feed of the cow to the composition of
 

butterfat , the churn ing qualit ies of the cream, and the kee ping qualities of the 
butter. (Dormant) 

205. The loss of fat in churning sweet cream and methods of con
trol. ( Cooperative with the State Creamery ) CWoB. Combs, S. T . 
Coulter, Spencer George, Paul Miller ) 

Subproject: Methods of fat determination in buttermilk.
 
Subproject : Factors influencing the loss of fat in sweet cream churnings,
 

209. The value of proven sires in building up a dairy herd. (N. N . 
A llen, W . E. Petersen, J. B. Fitch) 

210. The utilization of skimmilk on dairy farms. CWo E. P etersen) 
(Dormant ) 

212. Development of fore ign types of cheese in Minnesota. (W. B. 
Combs, H . Macy, S. T . Coulter, F . E. Nelson, Arthur Melgaard) 
(Purn ell) 

Subproject : Manufacture of Roquefort and related types of cheese.
 
Subproject: Manufacture of miscellaneous types of foreign cheese.
 

213. Factors influencing the composition and market qualities of ice 
cream and frozen dairy products. (W. B. Combs, H . Macy, S. T . Coul
ter ) (New) 

Subproj ect : Relation of ice cream ingr edients to the market qua liti es 
of ice cream.
 

Subproject: Composition of ice cream made in Minnesota .
 
Subproj ect : Bacteriology of ice cr eam. (Dormant)
 

214. Factor s influencing the composition and market qualities of 
milk and cream. (H. Macy, W. B. Combs, S. T. Coulter, F. E . Ne lson, 
R. F. Bonney) (New) 
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Subproj ect : The methylene blue reduction test as a method for grading 
sweet cream and methods to be followed in improving the grade of cream as 
indicated by this test. 

Subproject: The effect of the condition of the cream can on the quality 
of cream. (Dorm ant) 

Subproj ect : Study of the methods of cooling cream on the farm. 
Subproj ect : Methods to be used for reducing the extraneous matter 111 

cream and for determining sediment in cream. 
Subproject : Factors influencing the production of off flavors in milk. 
Subproj ect : Factors influencing the sani ta ry qua lity of the pasteurized 

milk supply of the Twin Cities. 

215 . A study of color inheritance in cattle using albino as founda
tion animals. (Cooperative with the Divisions of Animal Husbandry 
and Ag ricultural Biochemistry) (W . E. Petersen, L. M. Winters,
J. B. Fitch, R. A. Gor tner ) (Bankhead-jones ) ( New) 

Ento mology and Economic Zoology 

102. Biologic and taxonomic studies on the Mutillidae (Hymen 
optera) . ( c. E . Micke l) 

103. The bronze birch-borer, Agrilus anxius. (Cooperative with 
the State Department of Conservation, and the Bureau of Entomology 
and the Forest Service of the United St ates Department of Agriculture) 
(A. C. Hodson) 

107. The endoparasites of man and domesticated animals. ( Coop
erative with the Division of Veterinary Medicine) ( W . A. Riley, 'IV. B. 
Owen) 

110. Greenhouse insects . (A. G. Ruggles) 

111. Insect collection . ( c. E. Mickel ) 

Subproj ect : Insect collection, Un iversity Farm.
 
Subproject : Insect collection, Itasca Park. (Dormant )
 

112. Insect defolia tors of fores t trees. (Cooperative with city water 
department of St. Paul) (A. G. Rnggles, A. C. Hodson ) 

Subproject : The jack pine sawfly. (Dormant )
 
Subproject : The larch sawfly. (Dormant)
 
Subproject : The for est tentless caterpillar. (New)
 

113. In sectary work. ( A. G. Ruggles) 

114. Insects infesting stored food products . ( H. H. Shepard, Ed
ward Thomas) 

Subproj ect : Measures for protecting flour and other cereal pr oducts 
from insects . 

Subproject : The protection of dried fruits from insects . 
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116. Insecticides. (A. G. Rugg les, A. C. H odson ) 

Subproj ect : Orchard spraying.
 
Subproject ; Scale insect control. (Dorm ant )
 

119. The 'parasites and symbionts of insects. (W. A. Riley) 

121. Soil insects (W hite grubs ) . ( A. A. Granovsky, D. J. PIetsch) 

124. A study of the role of temperature and humidity in the de
velopment and control of insects in flour and other cerea l products and 
in cereals while in storage. ( H. H . Shepard, R. W . Salt, Edward 
Thomas ) 

127. F ield crop insects. (A. G. Ruggles ) 
Subproject : Grasshoppers.
 
Subpr oject ; A rmyworms.
 
Subproj ect : Chin ch bugs.
 

128. Effect of temperature and humidity on the wintering of bees. 
( M. C. Tanquary) 

131. The toxicity of insecticides. ( H . H . Shepard , E . Thomas, 
Wi llard Nelson) 

Subproj ect : The measur ement of toxici ty.
 
Subproj ect : The examination of new materials.
 
Subproj ect: The relation of insect phy siology .
 
Subproj ect : The relation to the physiology of the plant.
 

133. Methods of bee management. ( M. C. Tanquary) 

134. Bees as a factor in pollination. (M. C. Tanquary ) ( Dormant ) 

136. Bee diseases. ( M. C. Tanquary, J. D. Hitchcock ) 

137. T he animal parasites of fur-bearing animals with particular 
reference to those of mink and foxes . (W. A. Riley ) (Adams ) 

139. T he re lation of insects to the spread, transmission, and de
velopment of plant diseases . (Joint project with P lant Pathology and 
Botany Project No. 117) (A. A. Granovsky, J. G. Leach, -E. E . Ivy , 
D . J. PIetsch, A. C. Hodson, Louise F ulton) 

Subproject : The re lation between the seed-corn maggot and soft rots of 
plants. 

Subproject : Miscellaneous dipt erous insects and bacterial soft rots . 
Su bproj ect : The relation of insects to the decay of felled timber. 
Subproject: The cucumber beetle in relation to cucumber wilt . 
Subproject : The re lation of insects to th e storage rot of apples. 
Subpr oject : T he association of leaf hopper s with the alfalfa yellow top 

disease. 
Subproject : The relation of the white g rubs and other subterranean in

sects to the raspberry crown gall. 



50 51 FORTY -THIRD REPOR T 

140. Eco logical studies of ruffed grouse. (Cooperative with the 
Bureau of Biological Survey ) (R. T . Kin g ) 

141. The pr eferential ground covers for oviposit ion by the J une 
beetles. (A. A. Granovsky, D. J. PIetsch) (Adams) 

142. Use of pollen substitutes by bees. (M. C. Tanquary, M. H . 
Haydak) 

143. Flukes of the genus Prosthogonimus as parasites of poult ry. 
(W. A. Ri ley) (Adams ) (Dormant) 

144. Mosquito pests of man and anima l in Minnesota. (W. A. 
Riley, C. E. Mickel, W. B. Owen ) 

145. T he food value of honey. (Joint pro ject with Agricultural 
Biochemistry P roject No . 207) (M. H . H aydak, L. S. Palmer ) ( New) 

146. Nutri tion of the wax moth larvae. (M. H. Haydak, M. C. 
Tanquary ) (New ) 

Forestry 

106. Studies of fore st plant ing. (T. S. Hansen) ( Dormant ) 

107. Thinning of jack and Norway pine. (T. S. Hansen ) 

110. Studies in yield and volume. (J. H . Allison, R. M. Brown) 

120. The value of "Treater Dust" as a wood preservative, particu
larly for fence posts and poles . (Henry Schm itz) 

127. T he determination of the rate of moistu re movement th rough 
wood. (L. W . Rees ) 

128. A study of the efficacy of wood pr eservatives. (Henry 
Schmitz) 

129. Silvicultural aspects of the farm woodlot management in the 
hardwood region of Minnesota. ( Dormant) 

131. A new method of classifying sandy fores t soils by means of 
the tex ture of the upper 6 inches. (Cooperative with the Division of 
Soils ) ( E. G. Cheyney, P. R. McMi ller) (Dormant) 

132. A study of tree roots. (E. G. Cheyney) ( Dormant) 

133. A study of the causes of deteriorat ion of windbreaks and 
shelterbelts in western Minnesota and how they may be rehabilitated. 
(Henry Schmitz) (Closed) 

134. Statistica l correlations of Twin City weather and the diamet er 
growth of trees in the vicinity of U niversity Farm and the Vad nais 
plantati on. (R. M. Brown, T. S. Hansen) 
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135. Study of Cloquet as a market for far m woodlot timber prod
ucts. (Cooperative with the United States Forest Service T imber Sur
vey, Lake States F orest Experiment Station ) (J . H . Allison, R. N. 
Cunningham) ( New) 

136. Maximum temperatu re relationship of forest trees. (Coopera
tive with the Divis ion of Plant P athol ogy and Botany) (R. W . Lorenz) 
(New) 

H ome Economics 

102. Relation of the diet to blood formation and regeneration.. 
(J. M. Leichsenring, Alice Biester, Lida Burrill) (Purnell) 

Subpfo jec t : The influence of vitamins on the rate of blood regeneration. 
Subpro ject: T he distribution of nitro genous constituents of the blood 

during blood formation and regeneration. 

104. F actors affecting the selection, care, and wearing qua lities of 
texti le materials. (E. L. P helps, Fl orence P etzel, Marjorie Jewell) 
(Purnell) 

Subproject : A study of fibre quality and physical properties in rel ation 
to cost of staple wool materials . 

Subpro jec t : A study of the serviceability of woven materials used for 
men' s and wome n's underwear. 

105. A study of bound and free wate r in meat. (A. M. Child) 
( Purn ell) (Dormant) 

106. A study of the qua lities of meat which affect its palatability, 
methods of cooking and utilization. (A. M. Child, Amy Macomber, 
E leanor Barnes ) ( P urn ell) 

Subp roject : A study of the quantity and qua lity of juice (press fluid) 
in cooked meat. ( A. M. Child, Mary Sa rtorius, Harriet Kittredge, Gertrude 
Esteros) 

Subproject : A study of the methods of cooking and the uti lizati on of 
meat cuts. (A. M. Chi ld, Ger trude Esteros, Inez Nienow) 

107. A survey of purchasing habits in the selection of silk str eet 
dresses . ( E. L. Phelps, Florence Pe tzel) ( Purnell) 

109. A study of the culinary quality of Minnesota potatoes. (A. M. 
Child, Alice Ebersold, Ruth Brand) (Purne ll) 

110. A study of the quality and utilization of Minnesota varieties 
of apples. (A. M. Child, Ruth Brand, E leanor Barn es ) ( Purnell) 

111. A study of purchasing habits in relat ion to silk yard goods. 
(E. L. Phelps, Florence P etzel) ( Closed) 
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Horticulture 

101. A study of ornamental varieties and their uses. (L. E. Long
ley, L. Sando) 

102. Tud construction and maintenance. (L. E . Longley) 

103. F orcing of bulbs under gr eenhouse conditions. (L. E . Long
ley, L. Sando ) 

Subpro ject : Forcing of narcissus bulbs from various localities of the 
United States. (Dormant) 

Subproject: Forcing of tulip bulbs from H olland and from various parts 
of the Un ited States. (Dormant) 

Subproj ect : Eff ects of various treatments on forcing of bulbs. 

104. Breeding and selecting greenhouse and garden flowers. (L. E. 
Longley, L. Sando) 

105. Effect of different media on the rooting of cuttings and layers 
of herbaceous and hardwood plants. (L. E. Lon gley ) ( Dormant ) 

106. Treatment of nursery stock for decreasing sun scald and rodent 
injury. (R. B. Harvey, W. H. Alderman, E. Angelo ) 

Subproject: Studies of rodent repellants. 
Subproject : Paints for pr eventing winter and summer sun scald. (Dor

mant) (Closed) 

107. Marketing of Minnesota fruits. ( Cooperative with the Division 
of Agricultural Economics) (J. D. Winter, W. H. Alderman, Warren 
C. Waite) (Purnell) 

201. Hardiness studies in fruit breeding. ( W . H. Alderman; R. B. 
Harvey, W. G. Brierley, Ernest Angelo, L. E. Longley, A. N. Wilcox) 
(Adams) 

Subproject : A determination of the conditions under which plants are 
most likely to be injured by low temperatures. 

202. Sterility studies in fruit breeding. (W. H. Alderman, 
E. Angelo, A. N . Wilcox ) (Adams) 

203. A study of inheritance of characters in fruit. (A. N . Wilcox, 
W . H. Alderman, Ernest Angelo, F. E . Haralson) (Adams ) 

Subproject : Apple breeding.
 
Subproject : Pear breeding.
 
Subproject: Grape breeding.
 
Subproject : Strawberry breeding.
 
Subproject : Stone fruit br eeding.
 
Subproject : Rubus br eeding.
 
Subproj ect : Groselle breeding.
 
Subproj ect : Variety testing.
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204. Fruit breeding and improvement. (W. H. Alderman, F. E. 
Haralson, A. N. W ilcox, E. Angelo, W. G. Bri erley) 

301. Blueberry cultur e. (Cooperative with North Central branch 
station ) (W. G. Brierley, T. S. W eir ) 

304. Fruit variety studies. ( Cooperative with Northeast and North 
Central branch stations ) (W . G. Brierley, E rn est Angelo, W. H. Alder
man, A. M. Child , J. D. Winter, R. B. Harvey) 

Subproj ect : Adaptability and value of different varieties of fruits for 
canning, pr eserving, or other home uses. (Cooperative with the Division of 
Home Economics) 

305. Nut culture in Minnesota. (W. G. Brierley ) 

307. Pruning studies. (W . G. Brierley) 

Subproject : The effect of height of pruning upon the performance of 
the Latham raspberry. 

402. Veg etable bre eding. ( Cooperative with the branch stations ) 
(F. A. Krantz, W . H . Alderman, T . M. Currence, A. E . Hutchins ) 

Subproject : Pea breeding. (Dormant)
 
Subproject : Tomato improvement.
 
Subproj ect : Inheritance studies with tomatoes.
 
Subproject : Bean improvement.
 
Subproject : Radish breeding. ( Dormant )
 
Subproject : Carrot breeding. (Closed)
 
Subproject: Melon breeding.
 
Subproject: Studies of vegetable varieties. ( Cooperative with the Bureau
 

of Plant Industry, U nited States Department of Agriculture)
 
Subproject: Cucumber breeding and gene tic studies.
 
Sub proj ect : Pepper breeding and genetic studies.
 

408. Potato breeding. (Cooperative with the Bureau of Plant In
dustry, United States Department of Agriculture, and the Northeast, 
Northwest, and North Central branch stations) (F. A . Krantz, A. G. 
Tolaas, Harold Mattson, T . M. McCalI, Otto Swenson, M. J. Thompson) 

Subproject : Development of improved vari eties of potatoes through in
breeding and subsequent cross-breeding.
 

Subproj ect : Inheritance of certain characters in the potato.
 
Subproject : Tests of new varieties and seedlings.
 

413 . Hastening maturity and development of vegetable crops. 
(T. M. Currence, F . A. Krantz, A. E. Hutchins ) 

Subproject : H astening maturity and development of tomatoes. (Dor
mant) ( Closed) 

Subproject : The use of electricity for heating hotb eds. 
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414. The development of disea se-resistant vari eties of vegetable 
crops. (Joint project with Plant Pathology and Botany Project No . 118) 
(Cooperative with the Bureau of Plant Industry, United St ates Depart
ment of Agriculture) (F. A. Krantz, A. E. Hutchins, T . M . Cur rence) 

'Subpro ject : Disease resistance in potatoes. 
Subproj ect : Cabbage breeding for resistance to club root. 
Subproj ect : Breeding wilt-r esistant muskmelon strains. 

415. The use of peat and other substitute s for manure in mushroom 
culture. (W. H . Alderman, Fred Rohner) ( Closed ) 

P lan t Pathology and Bot any 

101. Cereal and forage crop diseases. (Cooperative with the Divi
sion of Agronomy and Plant Genetics, the Northwest, Southeast, and 
West Central branch stations, Minnesota Agricultural Experiment Sta
tion, and with the Bureau of Plant Industry, United States Department 
of Agriculture) ( E . C. Stakman, J. J. Christensen, C. C. Allison, M. B. 
Moore, C. P. Shumway) 

Subproject : Imperfects of cer eals.
 
Subproject : Smut treatments.
 
Subproject : Scab of cereals.
 
Subproject: E rgot of cereals. (Dormant)
 
Subproj ect : Black cha ff of wheat.
 
Subp roject : Miscellaneous diseases of flax.
 
Subproject: Smuts of sorghums.
 

103. Dendropathological work. ( Cooperative with the Division of 
Forestry, Minnesota Agricultural Experiment Station, and with the For
est Service, United States Department of Agriculture ) (E. C. Stakman, 
C. C. Christensen, E . VV. H anson ) ( Dormant ) 

Subproject: White pine blist er ru st.
 
Subproject : Miscellaneous diseases of shade and fore st tr ees.
 
Subproject : Biology of wood-rotting fung i.
 
Subproject : E xperiments relating to the pr opagation, protect ion, and col


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

104. The development of disease-resistan t varieties of farm crops. 
(Joint proj ect with Agronomy and Plant Genetics Project No . 124; 
cooperative with the Bureau of P lant Industry, United States Depart
ment of Agriculture) (E. C. Stakman, H. K. Hayes, M. B. Moore, 
M. N . Levine, E . R. Ausemus, R. H . Bamberg, E . L. LeClerg, J. J. 
Christensen, C. C. Allison, R. C. Cassell, M. M. Evans) 

Subproject : Spring wheat. (C ooper ative with the Office of Cereal Crops 
and Diseases, Bureau of Plant Indu stry, United States Department of Agri
culture) 

Subproject: Winter wheat. 

Subp roj ect: Oats.
 
Subproject : Barley.
 
Subproject: Rye .
 
Subproject: Fl ax . (Cooperative with the Office of Cereal Crops and
 

Diseases, Bureau of Plant Industry, Un ited States Dep artment of Agricul
ture) 

Subproject: Corn. 
Subproj ect : Timothy. ( Dormant) 
Subproje ct : . Red clover. 
Subproject : S weet clover. ( Dormant ) 
Sub pr oject : Sugar beets. (Cooperative with the Office of -Sugar P lant 

Investigations, Bureau of P lant Industry, U nited St ates Department of Agri
culture) 

Subproj ect : Alfalfa. (Dor mant ) 
Subproject : Sunflowers. ( Dormant ) 

105. Diseases of ornamental plants. (Louise Do sdall) 

108. Fruit diseases. (E. C. Stakman, C. J. Eide) 

Subproject: Diseases of small fruits and methods of control. 
Subp roj ect: Diseases of tree fruits and methods of control. 

109. Minnesota fung i. ( Louise Dosdall, C. C. Chri sten sen) 

110. Plant disease survey. ( Louise Dosdall, E . C. Stakman) 

Il l. Rusts of cereals. (Cooperative with the Division of Cereal 
Crops and Diseases and the Divis ion of Barberry Eradication, Bureau of 
Plant Industry, and the Div ision of Plant Disease Control, Bureau of 
Entomology and P lant Quarantine, U nited States Department of Agri
culture ) (E. C. Stakman, Helen Hart, M. N. Levine, L. W. Melander, 
R. U. Cotter, R. C. Cassell ) (Adams ) . 

Subproj ect : Nature of resistance. 
Subproject: Biologic specialization in cere al rusts . 
Subproje ct : Epidemiology of cereal rusts . 
Subproject : Barberry era dicatio n. 

115. Physiologic specia lization of smu ts of cereals . (E. C. St akman, 
C. C. Allison, M. B. Moore, C. P . Shumway, E . K. Vaughan, Helen 
Hart , Earle Hanson) ( Purn ell) 

116. Garden truck disea ses. (J . G. Leach) 

Subproj ect : Potato disease s. 
Subproject : Misce llaneous truck crop disea ses. (Cooperative with the 

Divi sion of Horticulture, Minnesota Ag r icultural Experiment Station, and 
with the Bureau of Plant Industry, United States Department of Agricult ure) 

117. The re lation of insects to the spread, transmission, and de
velopment of plant diseases . (Joint project with Entomology and Eco
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nomic Zoology P ro ject No. 139 ) (J . G. Leach, C. M. Christen sen, 
E . C. Stakman ) (Adams ) 

Subp roject : Miscellaneous dipterous insects and bacter ial soft rots. 
Subpro ject : The re lation of insects to the decay of felled timber. 
Subpro ject : T he cucumb er beetle in relat ion to cucumber wilt. 
Subpro ject : T he re lation of insects to the stor age rots of apples. 
Subp ro ject : The association of leafhoppers with the alfa lfa yellow top 

disease. 
Subpro ject : The relati on of white g rubs and other subterra nean insects 

to raspber ry crown ga ll. 
Subproject: Insect transmission of virus diseases of plants. 

118. Development of disease-resistant varieties of vegetab le crops. 
(Joint pr oject with Horticulture Project No . 414 ; cooperative with 
Office of Horticultural Cro ps and Diseases, Bur eau of Pl ant Industry, 
United States Department of Agricultur e) (J . G. Leac h, T. M. Cur
rence, V. E . Iverson, H anna Becker, H . M. Darling) (Adams) 

Sub project : P otatoes. 
Sub pro ject: Ca bbage. 
Subpro ject : Muskmelon wilt . 

201. Effect of low temperature on plants. (Coopera tive with the 
Division of Ho rticultur e ) (R. B. H arvey, R. H . Landon ) 

Subproject : Varie ta l differences in frost resistance of crop plan ts. 
Subpro ject : Physiological factors concerne d in fr ost injury . 
Subpro ject: Desiccati on in the frozen condition as a cau se of injury. 

(Dormant ) 
Su bproject : Kill ing of seeds and seedlings of forest trees and horticul

tural plants by low temp eratures. 

203. Investigations on respiratory enzymes. ( Cooperative with the 
Bureau of P lant Industry, U nited States Department of Agricultur e) 
(R. B. Harvey, R. H . Landon ) 

Subproj ect : Oxydo reductase. 
Subpro ject : S tat e of oxidation in tissues. 

204. Light relations of plants . (Cooperative with the Division of 
Forestry, Minnesota Agricultural Experiment Station, and with the 
L ake St ates F orest Exper iment Sta tion) (R. B. Harvey, R. H. La ndon) 

Subp roj ect : Imp ortance of facto rs which may alt er the tolerance of a 
given species of plants. (Dorm ant ) 

Subproj ect: Studies on difference in toler ance of di fferent species. ( Dor 
mant ) 

Subpro] ect : Internal react ions of leaf cells of var ious types of for est 
tr ees to light of var yin g inte nsity and quality. (Dormant) 

AGRICUL T URAL EXPERIME NT STATION S7 

205. Physiological changes occurring in the storage and ripening of 
fru its and vegetables under varying conditions. ( Cooperative with the 
Divi sion of Horticulture) (R. B. Harvey, R. H . Land on, A. V. Vogele) 

Subprojec t : Physiological and chemical cha nges of fru its and vegetables 
in storage. 

Subproject : St or age opt imum tempera ture and humidity. 
Subproj ect : Length of hold ing in stora ge in relation to state of matur ity 

of fru it. (Dormant) 
Subpro jec t: Sto rage in frozen conditions. 
Subpro jec t : Ripening in storage. 

206. Physiology of reproduction. (R. B. Harvey, R. H . Landon, 
A. H . Larson) . 

Subproj ect: T emperature as a factor in self-fertility. (Dormant) 
Su bpr oj ect : Effect of fer tilizer treatments upon self-fer til ity. (Dormant) 
Subproject : S tudies on plant hormones. 

207. Physio logy of seed germination. (A. H . Larson, R. B. Harvey ) 

Subproject: P hysiology of dormancy in seeds, includ ing a study of means 
to sho rten or eliminate the rest period. 

Subpro ject : E ffects of seed treatment upon ge rmination , subsequent 
growth, and yield. 

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

Subpro ject : Effect of length of illuminat ion and light intensit y upon 
g rowth and rep roduction. ( Dormant ) 

Subproject: Sa lt nutr it ion. 

301. Seed studies. (A. H . Larson, R. B. Harvey, R. H . La ndon) 

Subpro jec t : W eed seed cases. 
Subpro ject : Seed testing sur vey. ( Coope ra tive with State Seed Labo

ratory ) 

Subproject : Effects of chemical tr eatm ent on viability . 
Subproject : Germina tion of lettu ce seed. (Dorma nt) 

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

Subproj ect : P erenn ial sow thi stle. ( Do rmant) ( Closed) 
Subproj ect : Chemical eradica tion. 
Su bpr oj ect: W eed identifi cation and survey. 

Poultry Husbandry 

108. Studies on the genetic constitution of the fowl. (E. A. John
son ) ( Purnell) (Dormant ) (Closed) 

Su bproj ect : T he genetics of fr izzli ng in fow ls.
 
Subproj ect: The linkage of morphological and physiological characters.
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112. Maintenance and improvement of the stati on flock. (A. C. 
Smith, E. A. Johnson) 

Subproject: Leghorns versus leghorns crossed with cornish as broilers. 
Subproject: Eff ect of feeding blighted barley to laying hens. 
Subproject: An investigati on of the relative merits of two methods of 

feeding laying flocks, (l) all -mash and (2) mash and grain. 
Subproject: E ffect of ra tions with high, medium, and low meat scr ap 

content. 
Subproject : Battery versus floor br ooded chicks .
 
Subproject: Sulphur treatment for coccidiosis.
 

113. The effect of supplementary iodine on egg size and quality. 
.(E. A. Johnson) ( Dormant) (Closed ) 

Rural Sociology 

104. The distribution and functioning of ru ral social agencies in 
Minnesota. ( Cooperative with the Agricultural Extension Division and 
the Minnesota State Federation of Churches) (R. W. Murchie, Merrill 
.Jarchow ) (Purnell ) 

Subproj ect : The distribution of religious agen cies in rural Minnesota. 
Subproj ect: E ducational and social agencies. 

106. The effects of an organized pr ogram of adult education and 
recreation on the community life and social participation in certain rural 
.areas. (R. W . Murchie, William Sewell, W . M. Garthune) ( Purn ell) 

Soils 

101. Agricultural value of marl. ( F. J . Alway ) 

102. F ertili zer experiments. ( Cooperative with the branch stations 
.and the county agents of Clearwater and Roseau counties)	 (F. J . Al
way, G. H. Nesom, William Methley ) 

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

105. Movement of water in soils. (F. J. Alway , D. Sherman) 
.(Adams ) 

106. Peat soils. (F. J. Alway, G. H. Nesom, D. Sherman) 

107. Sandy soils. ( F . J . Alway, G. H . Nesom, D. Sherman, Wil
liam Methley) 

108. Soils of the low-lime area. (F. J. Alway, C. O. Rost, D. Sher
'man ) 

109. Soil survey. ( Cooperative with the Bureau of Chemistry and 
Soils , United States Department of Agriculture) (F. J. Alway, P . R. 
McMiller) 

AGRICUL TURAL EXPERIME N T S T A T IO N 

110. Soils of the red drift. ( F . J. Alway, D. Sherman ) 

111. Amount and placement of fer tilizers for cultivated crops. 
(c. O . Rost) 

112. Composition of forest floor. (Co operative with the Division 
of F orestry) ( F. J. Alway, E . G. Cheyney ) (Adams) 

113. Replaceable ions in soils. (c. O. Rost, K. A. Maehl ) 

114. Soil erosion factors. ( c. O. Ro st ) 

V eterinary M edicine 

104. Bang's disease and related diseases of the reproductive organs 
of cattl e. (Cooperative with the Divi sions of Ag ricultural Biochemistry 
and Dairy Husbandry ) (L. M. Bishop, C. R. Donham, W . L. Boyd, 
C. P. Fi tch ) (Adams) 

Subprojec t : T he re lation of the mineral content of the ration to repro
duction in cattl e. (Joint proj ect with Agricultural Biochemistry Project No. 
205 and Dairy Husbandry Proj ect No . 206) 

Subproject : The serological tests and their relation to infectious abortion, 
or Bang's disea se. (C ooperative with the Bureau of An imal Indu stry, Un ited 
States Department of Agriculture) 

Subproject : COl'PUS luteum and its relation to bre eding efficiency in 
cattle. 

Subpro ject : Elimination of Brucella abortus from cattle and other species 
of animals. 

Subp roject: Biological requirements of Bruc ella abortus. (Dormant) 
Subproj ect : In vestigation of the relation of Bruce lla abortus to hy

g romata and arthrit is in cattle. 
Subproj ect : Changes occur ring in the reproductive organs in cows fol

lowing parturition or abortion. 
Subprojec t : A study of animals that have been infected with Bruc ella 

abortus and its relation to poll evil and fistula of horses. ( Dormant ) 
Subproject: Significance of Brucella abortus in the udder of cows, with 

special reference to it s importance as a source of spr ead of the disease. 
Subproj ect : The bull as a factor in the sprea d of infectious abort ion and 

sterility. 
Subproject : Causes of so-called non-specific abortion. 

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 . 
Kernkamp, L. M. Bishop , C. P. Fitch, B. S. Pomeroy ) 

Subproj ect: The investigation of obscur e disea ses in the state, with 
special reference to infectious diseases , 

Subproject : The investigation and treatment of diseases affecting Uni
versity Farm animals. 
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111. Lymphadenoma of the domestic fowl. (Cooperative with the 
Divi sion of Poultry Husbandry) (R. Fenstermacher, Marion Diehl, 
Gladys Christianson) 

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

General 

1. Problems concern ing the calcium and phosphoru s requirements 
of cattle in Minnesota. (L. S. P almer, T . W. Gullickson, J . W . Nelson, 
G. H. Wi se, F . C. Olson) ( Purnell) 

Subproj ect : The calc ium and phosphoru s requiremen ts for maintenance 
and for maint enance plus milk production of dair y cattl e. (Dormant) 

Subpro ject : The relat ionship of various levels and ratios of calcium and 
phosphoru s requi rement s for maintenance, for maintenance plus growth, and 
for maintenance plus milk production of dairy catt le. ( Dormant ) 

Sub pro ject : The relationship of the skeleta l reserves of calcium and 
phosphorus laid down during gr owth to the future pr odu ctiveness of dairy 
cows. 

Sub pr oject : The relative ava ilability to ca ttle of the calcium and phos
phorus in natu ral food and in the various propr ietory sources of th ese elements 
offered for sa le to dairy farmers and catt le breede rs in Minnesota. 

Subproj ect : The relati on of the nutritive deficiencies of other ma jor 
nutrients in the ra tion to the effects of phosphorus deficiency in ca ttle. 

Subpro ject: An ex perime ntal study of the necessity for and the advan
tages of adding miner al supplements to typical dair y rati ons fed in Minnesota 
and the proper basis for th e economic evaluati on of the most common forms 
when their use is necessary or adva ntage ous . ( Dormant) 

2. Inbreeding of swine as a basis of improvement. (R. T . Clark, 
L. M. Winters, R. E. Hodgson, Catherine Barrett) (Adams ) (Pur
nell ) ( Closed) 

3. Regional adjustment in agriculture. (Cooperative with the Divi 
sions of Agronomy and Plant Genetics, Animal H usbandry, Dairy Hus
bandry, Soils . and Agricultural Extension, Minnesota Agricultural 
Experiment Station, and with the Bureau of Agricultural Economics 
and the Agricultural Adjustment Administration, United Sta tes Depart
ment of Agriculture ) (Andrew Boss, O. B. J esness, W . H . P eters, 
H. K. Hayes, J. B. Fitch, G. A. Pond, S. B. Cleland, C. W . Crickman) 
( Purnell ) 

4. The genetic reactions of swine as influenced by vari ous systems 
and intensities of inbreeding and outbreeding. Cooperative with the 
Divisions of Animal H usbandry and Vet erinary Medicine and with the 
Southeast, West Central, Northwest and North Central branch sta tions) 
( L. M. Winters , E . F . F errin, R. T . Clark, R. E . Hodgson, O. M. 
Kiser, P. S. Jordan, C. L. Cole, Catherine Barret, H. C. H . K ernkamp ) 
( Bankhead-Jones) (New) 

A GR ICU LTURA L E XPERIMENT S T A TION 

5. A genetic study of Red Danish cattle. ( Cooperative with the 
Bureau of Animal Industry and the Bureau of Dairy Industry, United 
States Department of Agriculture ) ( L. M. Winter s, R. E . Hodgson, 
R. T . Clark , W. 1. Rogers ) ( Bank head-Jo nes ) ( New ) (Closed) 

6. Growth habits and feeding quali ties of plants suitable for pasture. 
(Cooperative with the branch stations ) ( H. K. Hayes, 1. J. Johnson, 
C. W . Doxtater, H . K. Schultz, R. E. Hodgson, R. O . Bridgford , R. S. 
Dunham, O. W . Swenson, M. J. Thompson ) (B ankhead-J ones ) (New) 

7. Pasture management studi es. ( Cooperative with the branch sta
tion s, and with the Soil Conservation Service, United States Department 
of Agriculture) (A. C. Amy, R. F . Crim, F. J. A lway, C. O. Rost , 
R. S. Dunham, R. E . H odgson, R. O . Bridgford ) (Bankhead-jones ) 
(New) 

8. Characteristics, growth habi ts; and control methods of weedy 
plants. (H . K. W ilson, R. B. Harvey, A. H. Lar son, R. F . Crim) 
( Bankhead-Jo nes) (New) 

Subproj ect : Cultural methods as a means of control, with special refer
ence to field bindwe ed. 

Subproject: T he morphology and physi ology of per ennial weeds . 
Subpro ject : Chemical eradicants in the cont rol of weeds. 
Subproj ect: The development of new chemi cals for weed control. 
Subproj ect: W eed dissemination. 

9. Breeding for disease resistance in potat oes. (F. A. Krantz, A. G. 
T olaas, J. G. Leach) (Bankhead-jones ) (New) 

North Central Station 

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

102. Experiments in general horti culture. (T. S. Weir ) 

Subproject: F arm kitchen gar den.
 
Subproject: Ornament al planting.
 
Subproject : H erbarium.
 
Subproj ect : Potato seed plot.
 

103. Inv estigations in animal husbandry. (c. L. Cole, O. W . 
Swenson) 

Sub proj ect : T uberculosis.
 
Subproject : Build ing up a herd of purebred Guernseys.
 
Subproj ect : Loss or gain of weight for da iry calves immediately after
 

birth.
 
Subproject : Normal growth rates for Guernseys.
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104. Investigations in fores try . (T. S. W eir) 

Subproject : F orest planting.
 
Subproject : Arboretum.
 

Northeast Station 

101. Investigations in far m 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 ) 

Subproject : Grain variety tests.
 
Subproject: Legume studies.
 
Subproject: Hay crops not' legume.
 
Subproject: Crop rotations.
 
Subproject: Fertilizat ion.
 
Subproject : Corn improvement.
 
Subproject : Sunflower improvement.
 
Subproj ect : Ou tlying field tests .
 
Subproj ect : Crop succession. (Dormant)
 
Subproj ect : Seeding and cultural practices. (Dormant )
 
Subproject : Sunflower cultural studies.
 

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

Subproject: Cooperative orchard experiment. (O ld) 
Subproj ect: Cooperative or chard exp erim ent. (New) 
Subproject : Garden fertilizers . (Dormant) 
Subproject: Variety testing- small fruits. 
Subproject : Variety test ing-vegetables. 
Subproj ect : Seed improvement. 
Subproject : Windbreak. 
Subproj ect : Roo f crops. 

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

Subproj ect : Variety tests . 
Subproject : Spray studies. 
Subproject : Rotations. 
Subproject: Compl ete ferti lizer. 
Subproj ect : Potato breed plots . 
Subproject : Cultivation plot . (Dormant) (Closed) 
Subproject: Rate of manuring. 
Subp roject : Clover ut ilization. 
Subproject: Continuous cropping. 
Subproject : Mosaic determinations. (Dormant) 
Subproject : Date of harvest. 
Subproject : Deep tillage. 

A GRICUL TU RA L EXPE RIMENT STA TION 

104. Investigations in animal husbandry. ( Cooperative with the 
Divisions of Agronomy and Plant Genetics, Dairy Husbandry, Animal 
Husbandry, Soils, and Veterinary Medicine) (M. J. T hompson, C. P . 
F itch, F . J. Alway, A. C. Amy, I. J. Johnson) 

Sub project: Hei fer s on roughage and pasture. 
Subproject : Abortion control th rough blood test. 
Subproj ect : Quack gr ass control with sheep. ( Dormant ) 
Subproject : P asture studies with cattle and sheep. 

105. Studies in soil fertility . (Cooperative with the Division of 
Soils )	 ( M. J. Thompson, F . J. Alway, G. H . Nesom) 

Subproj ect : Continuous cropping without clover or manure. 
Subproject : Rate of manuri ng. 
Subproj ect : Complete fer tilizers on potatoes, hay, grain. 
Subproj ect : Clover uti lizat ion. 
Subproj ect : Garden fertilization. (Dormant ) 
Subproi ect : P astur e fertilization. 
Subp roj ect : Lim e. ( Do rmant ) 
Subproject: Sunflower fertilization. 
Subproject : Rutabaga fer tilization. 
Subproject : Fertilizati on of rotation plan . 
Subproject : Fruit land fertilization. 
Subproj ect : Cooperative work with the St. Lo uis County Club. (Dor

mant)
 
Subproj ect : Clover fai lur e.
 
Subproject : Special potato fer tili zation.
 
Subproject : Nitrogen on gr asses.
 

Northwest Station 

101.	 Trees, shrubs, and flower investigations. (T. M. McCall ) 
Subproject: Growth and hardiness tests of ornamental and windbreak 

trees. 
Subpro] ect : Variety and hardiness test s of ornamental shrubs and trees. 
Subproject : Variety and hardiness test s of perennial and other flowers . 

102.	 Root crop investigations. (T. M. McCall )
 
Subproj ect : Variety tests of mangels.
 
Subproject: Variety tests of stock carrots . (Dormant)
 
Subproject : Variety tests of rutabagas. (Dormant)
 
Subproject: Var iety tests of turnips. ( Dormant)
 
Subproject : Methods of culture of root crops.
 

103. Crop rotation and soil management studies. (Cooperative with 
the Divisions of Agronomy and P lant Genetics and Soils) ( F . J. Alway, 
R.	 S. Dunham, T . M. McCall) 

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

clove r. 
Subproject : Comparison of sweet clover and cultivated crops in rota 

tion for weed contro l. 
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106. Potato investigations. (T. M. McCall) 

Subprojec t : Variety testing.
 
Subproject : T uber and leaf diseases.
 
Subproject : Methods of planting .
 
Subpro ject : Fer tilizer tests .
 
Subproj ect : Seed selection.
 
Subpro jec t: Rotation tests .
 

107. F rui t investigations. (T. M. McCa ll) 

Subproject : Variety and hardiness tests of small fruits.
 
Subproject : Va riety and hardiness tests of tr ee fruits .
 

108. Garden crop investigations. (T. M. McCall) 

109. A preliminary study of pas ture conditions with special refer 
ence to sweet clover. (C ooperative with the Division of Dai ry H us
band ry) (0. M. Kiser ) (Closed ) 

Southeast Station 

103. Maintaining a herd of grade milking shorthorn cows to observe 
production of beef and butterfat under farm condi tions. (R. E . Hodgson) 

104. A study of line breeding as a method of fixin g desired char 
acters in milking short horn cattle . (Cooperative with the Division of 
Animal H usband ry, Minnesota Agricultural. Experiment Station, and 
the Bureau of Ani mal Industry, United States Department of Agricul
ture ) (R. E. Hodgson, Andrew Boss, L. M. Winters , R. T. Clark) 

105. F rui t and nut testing in southern Minnesota. (Cooperative 
with the Divis ion of Ho rt icultur e) (R. E . Ho dgson) 

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

107. A study of the adaptation of corn varieties produced by the 
U niversi ty of Min nesota. ( Cooperative with the Division of Agronomy 
and P lant Genetics) (R. E . Hodgson) 

West Central Station 

101. Bush and tree fru it investigations . (J. A. Anderson) 

102. The testing of tr ees and ornamentals for western Minnesota 
conditions. (J. A. Anderson) 

104. T he cultivation of alfalfa in relation to hay product ion, seed 
production, diseas e resistance and duration of life of the stand . (Co
operative with the Division of Agronomy and P lant Genetics, Minnesota 
Agricultural Experiment Station) (R. O. Bridgford, A. C. Arny ) 

A GR ICULTURAL EXPE R IM EN T STA TION 

105. Sweet clover utilization. ( R . O. Bridgford) (New) 

106. Complete fer tilizer. ( Coop erative with the Division of Soils ) 
(New ) 

107. Sweet clover as a sourc e of nitrogen. (Cooperative with the 
Div ision of So ils) . (R. O . Bridgford) ( New) 

108. T he suitability of open range shelters for rearing pullets . 
(A. W . Edson) (New) 

SUMMARY OF PROJECTS 

Division T otal Active Dormant Closed New 

Agricultura l Biochemis try . 14 II 3 1 o 
Ag r icultural Economics 24 20 4 2 1 
Ag ricultural Engineering 21 20 1 2 3 
Ag ronomy and Plant Genetics .. 28 28 0 I o 
Animal Husbandry .................. 20 17 3 6 6 
Dairy H usbandry .......................... 13 12 1 0 4 
Entomology and Eco nomic Zoology 27 25 2 0 2 
Forestry ..................... 13 10 3 1 2 
H ome Eco nomics 8 7 11 o 
H orticulture 20 19 I I o 
Plant Patho logy and Botany........ 21 21 0 0 o 
Poultry H usbandry ............ .............................. 3 12 2 o 
R ura l Sociology ... 2 200 o 
Soils ................. 13 13 0 0 o 
Veterinary Medicine 4 4 00 o 
General ............... ....... 9 902 6 
North Central Station .. 4 400 o 
No rt hea st Station 5 500 o 
Northwest Station 7 70 1 o 
Southeast Station . 5 500 o 
West Central Station 6 600 3 

Total 267 246 21 20 27 



FINANCIAL STATEMENT
 

Expenditures
 

Branch Stations 
Univer sity 

Class ification Farm Grand Zumbra Total 
Cr ookst on Morr is Rapids Duluth Waseca Heights 

Salaries and labor ......................... .............. ........ $322,366.08 $22,625.17 $20,267.63 $10,401.78 $ 8,078.67 $ 7,349.97 $ 9,564.33 $400,653.63
 
Stationery and office supplies ................... 3,664.55 334.12 306.06 82.02 66.39 51.90 49.11 4,554.15
 
Scientific supplies ................................. ......... ............ 14,509.06 371.63 325.32 182.63 25.56 25.02 145.68 15,584.90
 
Fee ding stuffs ................. ............................................ 10,221.31 1,175.95 1,425.47 620.60 1,474.20 495.45 5.22 15,418.20
 
Fertilizers ................................................. .. ................ ..... 930.56 241.21 239.31 250.71 310.02 81.27 793.98 2,847.06
 
Sundry supplies ............................ ............................. 5,807.48 681.53 862.80 638.90 562.86 608.13 703.20 9,864.90
 
Communi cation ser vice .... ................................. 2,857.34 319.63 270.11 163.64 124.80 100.14 94.65 4,930.31
 
Travel expenses ..................................... 7,644.49 205.69 253.24 305.04 285.75 34.50 158.48 8,887.19
 
Transport ation of things ..... ........................... 1,004.82 144.32 664.55 120.36 15.63 41.88 17.25 2,008.81
 
Print ing ................................................. ........................... 3,035.27 293.53 29.96 68.65 28.38 ........................ ................. ,...... 3,455.79
 
Heat, light, water, and power ........................ 10,315.60 2,154.20 1,983.39 981.95 790.20 815.40 369.00 17,409.74
 
Contingent expenses .................... ........................ 1,764.82 1,252.05 441.94 665.85 204.45 344.61 123.45 4,797.17
 
Furniture, furnish ings and fixtures ......... 2,547.30 156.33 556.81 33.11 100.35 41.04 ........................ 3,434.94
 
Library ......... ........................................................................ 2,186.74 ............... ....... .................... ........................ ........................ ........................ ......................... 2,186.74
 
Scientific equipm ent ............................................... 6,656.97 229.98 32.88 22.66 ........................ ........................ ........................ 6,942.49
 
Tools, mach inery and appliances ... ............ 10,986.66 1,217.19 1,600.73 502.83 525.30 1,183.83 1,520.88 17,537.42
 
Live stock ....................................................... .................... 4,705.83 56.67 1,655.17 46.17 130.86 37.50 ........................ 6,632.20
 
Buildings and lands ............................................... 32,839.01 1,897.90 1,968.04 1,069.03 1,236.63 2,504.67 2,378.74 43,894.02
 

Total ....................................... .................................. $444,043.89 $33,357.10 $32,883.41 $16,155.93 $13,960.05 $13,715.31 $15,923.97 $570,039.66
 

FINAN CIAL STATEMENT
 

R ev enue
 

Branch Stations
 
University


Source of revenue
 Farm Grand Zumbra T otal 
Crookston Morris Rapids Du luth W aseca H eights 

Federal appropriations: 
H atch fund ........................................ .............. $ 15,000.00 ........................ ....... ..... .......... ........................ ........................ ........................ ...................... $15,000.00 
Adams fund ..................................................... 15,000.00 ........................ ........................ ........................ ........................ ........................ ........................ 15,000.00
 
P urn ell fund ....................... .............. ............... ... 60,000.00 ........................ ............ ............ ........................ ........................ ........................ ........................ 60,000.00
 
Bankhead-Jo nes fund ............................ . 14,199.41 ........................
 ..................... ... ........................ ........................ ........................ ............... ......... 14,199.41
 

State appropria tions: 
General Univers ity suppor t .............. 240,664.45 24,761.25 23,774.10 14,202.10 12,239.06 11,703.42 13,899.48 341,243.86 
Special appropriations .... ......................... 41,000.00 ........................ . ...................... ............. ........... ........................ ........................ ........................ 41,000.00 

E ndowments, fellowships, and other 
similar g rants .......... ..................................... 5,987.00 ........................ ............... ......... ........................ ........................ ................ ........ ........................ 5,987.00 

Fees ......................................................................................... 719.05 ........................ ........... ........ ...................... .. ............... ......... ........................ ........................ 719.05
 
Sa les and miscellaneous ...................................... 15,913.50
 8,595.85 9,109.31 1,953.83 1,720.99 2,011.89 2,024.49 41,329.86 
Em ergency funds ............................................ 30,260.48 ...................... ................... ................. ....... ........................ ........................ ........................ 30,260.48 
United States Department of Agricul

ture fund s, for cooperati on ............... 5,300.00 . ...................... ........................ .................... ................ ........ ........................ 5,300.00
 
T otal ................. ....... ................................ .......... $444,043.89
 $33,357.10 $32,883.41 $16,155.93 $13,960.05 $13,715.31 $15,923.97 $570,039.66 

http:1,655.17
http:1,600.73
http:1,252.05
http:2,154.20
http:1,425.47
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EXPERIMENT STATION STAFF 

The Board of Regents 

The H on. J ULIUS A. COLI.ER, Shakopee 
The H on . O. ] . HAGEN, Moorhead -
The H on. GEORGE W . LAWSON, 51. P aul 
T he H on. W ILLIAM ] . MAYO, Rochester 
The Hon. FRANK W . M URP HY, W hea ton 
The H on. A. E . O LSON, Duluth 
The H on. A. ] . OLSON, Renville 
T he Ho n. ALBERT PFAENDER, New Dim 
The Hon. RAY Q UINLIVAN, St . Cloud 
The Ho n. RUFUS R. RAND, ] r., Minneap
T he H on. FRED B. S NYDER , Minneapolis 
T he Hon. ] OHN G. WILLI A ~IS, Duluth 





o lis 


1937 
1937 
1939 
1941 
1939 
1939 
1937 
1941 
1939 
1937 
1941 
1941 

The Agricultural Committee 

The Hon. A. ]. OLSON, Chairman 
T he H on. O . ]. H AGEN 
T he H on. FRANK W . M URPHY 
T he H on. A. E . OLSON 
The Hon. ALBERT PFAENDER 
T he	 H on. ] . G. WILLIAMS 

Administrative Officers 

W . C. COFFEY, M.S., LL.D., Direc tor 
*ANDREW Bos s, D.Sc ., Vice-Director 
tF. W . PECK, M.S. , Direc tor of Agricultural Extension 
A. A . DOWEl.L, P h.D., Su perintendent, Northwes t Experiment Statio n, Crookston 
P . E. MILLER, M.Agr., Superi ntenden t, W est Central Experi ment Station, Morris 
R.	 L. DONOVAN, B.S ., Superintendent , No rth Central Experiment Station, Gra nd 

R apids 
M. ] . THOMPSON, M.S ., Superintendent , Northeast Experim ent Station, Duluth 
R. E . HODGSON, M.S ., Superintendent, Southeas t E xperim ent Sta tion, W aseca 
F. E. H ARALSON, Assi stan t Superi ntendent, Fruit Breeding F arm , Zumbra H eights 
RAPHAEL ZON, F.E., Director, Forest Experiment Station, Cloque t 
*W . P. KIRKWOOD, M.A., Editor and Chief , Div ision of P ubli cations 
H ARRIET W . SEWALL, B.A., Lib ra rian 
R. A. GORTNER, Ph.D., Chief, Division of Ag ricultural Biochemistry 
O . B. ] ESNESS, P h.D ., Chief, Division of Ag ricultural Economics 
WILLIAM Boss, Chief, Division of Agricultura l Engineer ing 
H . K. H AYES, D.Sc., Chief, Division of Agrono my and Pl ant Genetics 
W. H. PETERS, M.Agr., Chief, D ivisio n of Animal Husbandry 
). B. FITCH, M.S ., Chief, Division of Dai ry Husbandry 
W . A . RILEY, Ph.D., Chief, Division of Entomology and Economic Zoology 
H ENRY SCHMITZ, Ph. D., Chief, Div ision of Fo res try 
W . B. McNEAL, M.A., Chief, Division of H ome Eco nomics 

• Ret ired June 30, 1936 .
 
t On leave J uly I to Decem ber 31, 1935.
 

W.	 H . ALDERMAN, B.S.A., Chief, Div ision of Hor ticulture 
E . M. FREEMAN, P h.D., Chief, Division of P lant P athology and Botany 
*A . C. SMITH, B.S., Chief, D ivision of Poultry H usbandry 
F. ] . ALWAY, P h.D., Chief, Division of Soils 
C. P. FITCH, D.Sc ., D. V.M., Chief, D ivision of Veterina ry Medicine 

• Ret ired June 3D, 1936. 

Division of Agricultura l Economics 

O. B. ] ESNESS, P h.D., Agricultural Economi st 
ANDREW Bos s, D .Sc., Agricult ural Economist 
W ARREN C. WAITE, Ph.D., Agr icul tural Economist 
GEORGE A. P OND, Ph.D., Associate Agricultural Econom ist 
E . C. J OHNSON, P h.D., Associate Agricultura l Economist 
L. B. BASSETT, Assoc iate Agricult ural Econom ist 
*1.. F . GAREY, P h.D., Assis tant Ag ricultural Economist 
REX W. Cox , P h.D., Assistant Agricultural Economist 
G. A. SALLEE, M.S ., Ass istant in Agr icultura l Economics 
W . P. RANNEY, M.S., Assistant in Agricultural Eco nomics 
H . F . HOLLA NDS, B.S ., Ass istant in Agricultural Economics 
E . F . KOLLER, M.S ., Assistant in Agr icultura l E conomics 
R. H . LOREAUX, B.S., F ield Agent 

• On lea ve October I , 1935 to June 30 , 1936 ; res igned June 3D, 1936. 

Division of Agricultural Engineering 

WILLIAM Boss, Agricultural E ngineer 

Se ction 0/ Fa rm M ach jl/ery 

A. ] . SCHWANTES, M.S . in A.E., Associate Agricultural E ng ineer 
] . B. T ORRANCE, B.S ., Ass istant Agr icultural Eng ineer 
] ULIUS ROMNESS, M.A. , Assis tan t Agricultural Phys icist 
A. G. TYLER, B.S . in M.E., Ass ista nt Agr icultural Physicist 
] . G. DENT, Assistant in Fa rm Mechanics 

S ection 0/ Farm S tructures 

H . B. WHITE, M.S., Assistant Agricultural Engineer 
C. H. CHRISTOPHERSON, M.A. , Ass istant in F a rm S tructures 
*L. W. N EUBAUER, M.S. in CE; Ass istant in Fa rm Structures 

• On leave April 1 to J un e 30, 1936. 

S ection 0/ R eclamation 

H. B. ROE, M.S., Agricultura l E ngi neer 
] . H . NEAL, M.S. in So ils, Ass istant Agr icultur al E ngineer 
O . W . H OWE, B.S . in A. E. , Ass istant in Reclam ation 
P . W. MANSON, B.S., Ass istant in Drainag e 

Se ction 0/ Land Clearil/g 

M. ] . T HOMPSON, M.S., Associa te, La nd Cleari ng 
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Detailed by the United S tates Department of Aqriculture for Co-operative Work 
Bureau of A gricultural Engineel'ing 

N . A. K ESSLER, B.S . in For., Associate Land Clearing Specialist 
D . G. MI LLER, C.E ., Senior Drainage Engineer 

Division of Agronomy and Plant Genetics 

*H. K . HA YES, D.Sc., Agronomist and P lant Geneti cist 
.H . K . WILSON, P h.D., Associate Agronomist 
A . C. ARNY, M.S ., Associate Agronomist 
tF. R. I MMER, Ph.D., Associate Geneti cist 
1. ]. JOHNSON, Ph.D ., Assistant Plant Geneticist 
R. F. CRIM, B.S ., Extension Specialist in Agronomy 
C. W . DOXTATOR, M.S ., Assistant in Pl ant Genetics 
W . M. MYERS, B.S., Assistant in A gronomy
 
HERMAN SCHULTZ, B.S ., Assistan t in Agronomy
 
:j:CARL BORGESON, M.S ., Assista nt in Agronomy
 

• Sabbatical leave A pr il 1, 1936 to March 31, 1937.
 
t Appointed Au gust I, 1935.
 
t Appointed July I , 1935.
 

De tailed by the United S tates Department of AgriCltlture for Co-operative W ork 
Division of Cereal Crops and Diseases 

E. R. AUSEMUS, :M.S., Ass ociat e Agronomist 

D ivision of Animal Husbandry 

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

Se ction of A nimal Feeding 

E . F . FERRIN, M .Agr., Animal Husbandman 
D . \ "1. JOHNSON, Ph.D ., A ssistant in Animal H usbandr y 

Sec tion of A nimal Genetics 

L. M. WINTERS, Ph.D., Animal H usbandman 
R. T. CLARK, Ph.D., Assi stant in Animal Genetics 

D ivision of Agricultural Biochemistry 

Ross AIKEN GORTNER, Ph.D ., D .Sc., Agricultu ra l Biochemist 

Sectio n of Pro teins and Colloids 

Ross AIKEN GORTNER, Ph.D., D .Sc ., Agricultu ral Biochemist
 
WILLIAM M. SANDSTROM, P h.D., Assi stant Agricultural Biochemist
 
HENRY B. BULL, Ph.D., Assistant Agricultural Biochemist
 

S ection of Cereal T echnology and Analytical Serv ice 

C. H . BAILEY, P h.D. , Agricultural Biochemist 
R. C. SHERWOOD, P h.D., Assistant Agricultural Biochemist 
M. C. M ARKLEY, P h.D., Assistan t in Agricultural Biochemist ry 

A GRICUL T UR A L E X PER IMEN T S T ATIO N 

"VESLEY STELLER, B.S. , American Soya Products Fellow 
*OSCAR SKOVHOLT, Ph.D., American Dry Milk Institute Fellow 
t OLAF STAMBERG, M.S., Am erican Dry Milk I nstitute Fellow 
G. S. TAYLOR, B.A., Analyst 
J. W . NELSON, M.S ., Analyst 

• R esigned May 31 , 1936.
 
t Appointed June 1, 1936.
 

S ection of Plant Chemistry 

C. F . ROGERS, M.S., Assistant A gricultural Biochemist 

Section of Nutrition and Dairy Chemistry 

L. S. PALMER, Ph. D ., Agricultural Biochemist and Dairy Chemi st 
CORNELIA KENNEDY, Ph.D., Associat e Agricultural Biochemi st 

Division of D airy Husban dry 

]. B. F ITCH, M.S ., Dairy Husbandman 

Se ction of Dairy Production 

J . B. F ITCH, M.S ., Dairy Husbandman 
\"1. E. PETERSEN, Ph. D., Associate Dairy Husbandman 
T . VV. GULLICKSON, P h.D., A ssistant Da iry Husbandman 
N. N . ALLEN, j r., Ph.D., Assistant in Dairy Husbandry 

Se ction of Dairy Products 

\ "1. B. COMBS, M.A., Dairy Husbandman 
S. T . COULTER, P h.D ., Assistant Dairy Husbandman 
*E. O. HERREID, Ph.D ., Assistant in Dairy Husbandry 

• Resign ed Decemb er 31, 1935. 

Section of Dairy Bacteriology 

H AROLD MACY, Ph.D., Associate Dairy Bacteriologist 

Division of Entomology and Economic Zoology 

W . A. RILEY, Ph.D ., D.Sc., Entomologi st and Parasitologist 
A . G. RUGGLES, M.A ., E ntomologist 
M . C. T ANQUARY, Ph.D., Ap iculturi st 
C. E . MICKEL, Ph.D ., Associate E ntomologist 
A. A. GRA NOVSKY, P h.D ., Associate Entomologist 
H . H . S HEPARD, P h.D., Assistant Entomologist 
A. C. HODSON, Ph.D., As sistan t in Entomology 
F . G. W ALLACE, M.A., As sistant in Entomology 
M. H. HAYDAK, Ph.D ., Assistant in Entomology 
R. T. KING, M.A., Assistant in Vertebrate Zoology 
*D. M. HATFIELD, M.A., Assistant in Economic Zoology 

• Ap pointed October 16, 1935. 
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Division of For estry 

HENRY SCHMITZ, Ph.D., F orester 
E. G. CHEYNEY, A.B., F or ester 
J. H . ALLISON, M.F., F orester 
T. S. HANSEN, M.F ., Associate Fo rester 
R. M. BROWN, M.S., Ass istant Fo rester 
L. W . REES, Ph.D., Assistant F or ester 
FRANK K AUFERT, Ph.D., Ass istant in F orestry 
R. W. LORENZ, B.S ., Assistant in F orest ry 
RAPHAEL ZON, F.E., Di rector, Forest E xperiment Sta tion, Cloquet 

Division of Home Economics 

W . B. McNEAL, M.A. , Home E conomist 
*ALICE BIESTER, M.S., Associate Home E conomist 
A. M. CHILD, M.S., Associate Home Economist 
J . M. LEICHSENRING, Ph.D., Associate H ome Economist 
E . L. PH ELPS, M.S., Assi stant Home Economist 

* On leav e Ap ril 21 to J une I S, 1936. 

Division of Horticult ure
 

VV. H . ALDERMAN, B.S.A., H orticulturist
 
R. B. HARVEY, Ph.D., Horticultur ist 

S ection 0/ Pornology 

\V. G. BRIERLEY, Ph.D. , Associate Horticulturist 

S ection 0/ Fruit Breeding 

A. N. WILCOX, Ph.D. , Assi stant Horticulturist
 
ERNEST ANGELO, Ph.D., Assistant Horticulturist
 
F . E. HARALSON, Assi stant Superintendent , Stat e Fruit Breeding Farm 

Se ction 0/ Veg etable Gardenino 

F. A. KRANTZ, Ph.D., Associate H orticultu rist 
T. M. CURRENCE, Ph.D., Assistant Horticul turist 
A. E . HUTCHINS, Ph.D. , Assistant H orticulturist 
A. G. TOLAAS, M.A., Assistant Horticulturist 

Sect ion 0/ Floriculture alld Ornamental H orticulture 

L. E. LONGLEY, Ph.D., Assistant Horticulturist 
L. SANDO, Assi stant in Floriculture 

Division of Plant Pathology and Botany 

E . M. FREEMAN, Ph.D., Plant P athol ogist and Botanist 

Section 0/ Plant Pa thology 

*E.	 C. STAKMAN, Ph.D., Plant P athologist 
J . G. LEACH, Ph.D., Ass ociate Plant Pathologist
 
*J . J . CHRISTENSEN, Ph.D., Associate Pl ant Pathologist
 

LOUISE DOSDALL, Ph.D., Mycologist 
HELEN HART, Ph. D., Assistant Pl ant P ath ologist 
C. J. EWE, Ph.D., Ass istant in Plant P athology 
tc. c. ALLISON, M.S., Assistant in Plant Pathology 
C. C. CHRISTENSEN, M.S., Assistant in Pl ant Pathology 
C. P. SH UMWAY, M.S., Assi stant in Pl ant Pathology 
M. B. MOORE, M.S., Ass istant in Plant P ath ology 
:tE. K. VAUGHAN, M.S., Assistant in Pl ant P athol ogy 
E . W. HANSON, B.S., Fi restone P lanta tions Company Fellow 

t Re signed Mar ch 31, 1936.
 
t A ppoint ed A pr il I , 1936.
 

S ection 0/ Plant Physiology and A gricultural 'Bo tany 

R. B. HARVEY, P h.D., Pl ant P hysiologist and Botanist 
A. H. LARSON, B.S., Assistant Botanist 
R. H. LANDON, Ph.D., Ass ista nt in Plant Physiology 

Detailed by the United S tates Departmen t 0/ Agriculture for Co-operative Work 
Bureau 0/ Plant Industry 

Dluision 0/ Cereal C1'OPS and Diseases 

M. N . LEVINE, P h.D., P athologist 
R. H. BAMBERG, Ph.D., Age nt 

Division 0/ S Ug01' Plant Invest igations 

E . L. LECLERG, :M.S., Assistant Pathologist 

Bureau. 0/ Ento mology and Plant Quarantine 

D iuisimi 0/ P lant Disease Control 

R. U. COTTER, Ph.D., Associate Pathologist 
L.	 W . MELA NDER, Ph.D., Associate P athologist (State Leader of Barb err y E ra 

dication) 
R. C. CASSELL, Age nt 

Detailed b)' the S tate-Department 0/ Aqriculture /01' Co-operative Wo rk 

A. G. TOLAAS, M.S., in Charge, Office of Seed P otato Certification
 
RUBY CRO ULEY, Seed Analyst
 
J . L. LARSON, In Charge, Seed Germ ination 

Division of Poultry Husbandry 

A. C. SMITH, B.S., Poultry Husbandman 
E . A. J OHNSON, B.S., Assistant in Poultry Husbandry 

Division .of Soils 

F . J . ALWAY, P h.D., Soils Chemist 
C. O. ROST, Ph.D., Soils Chemist 
P. R. McMILLER, M.S., Ass istant Soils Chemist 

* Cooperating with the D ivision of Pla nt Disease Control, Bureau of Ent omology and G. H . NESOM, B.S., E xt ension Specialist in Soils 
Plant Quarantine , United St ates Department of Ag riculture. 
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Division of Veterinary Medicine 

C. P . FITCH, D.V.M., D.Sc., Animal Pathologist and Bacteriologist 
W . L. BOYD, D.V.S ., Veterinarian 
H . C. H. KERNKAMP, D.V.M., Associate Veterinarian 
-c, R. DONHAM, D.V.M., Associate Pathologist 
R. FENSTERMACHER, D.V.M., Assistant Pathologist 
LUCILLE M. BISHOP, M.S ., Assistant in Animal Pathology 
B. S. POMEROY, D.V.M., Ass istant in Anima l Pathology 

• Res igned Oct ober I, 1935. 

Rural Sociology 

R. W. MURCHIE, Ph.D., Rural Sociologist 

Northwest Experiment Station 

A. A. DOWELL, Ph.D., Superi ntendent 
R. S. DUNHAM, M.S., Assistant Agronomist 
O. M. KISER, M.S., Ass istant Animal and Dairy Husbandman 
R. ]. CHRISTGAU, B.S.Agr., Assistant Animal and Dairy H usbandman 
T. M. MCCALL, M.S., Assistant Horticulturist 
A. M. FOKER, Assistant Agricultural Eng ineer 
A. M. PILKEY, Assis tant in Poultry Husbandry 
E . R. CLARK, M.S ., Pure Seed Specia list 

West Central Experiment Station 

P . E . MILLER, M.Agr., Superintendent 
P . S. JORDAN, B.S .Agr., Assistant Anim al and Dairy Husbandman 
A. W. EDSON, B.S., Assistant Poultry Husbandman 
R. O. BRlDGFORD, M.S., Assistant Agronomist 
J . A. ANDERSON, B.S.Agr., Assist ant Horticulturist 

North Central E xperiment St ation 

R. L. DONOVAN, B.S.Agr. , Superintendent 
O. W . SWENSON, Assistant in Agronomy 
*D. T . GRUSSENDORF, B.S.Agr., Assistant in Poultry Husbandry 
tAo F. DAHLBERG, B.S., Assistant in Poultry Husbandry 
C. L. COLE, B.S.Agr., Assistan t in Animal Husbandry 
R. S. WEIR, B.S.Agr., Assistant in Horticulture and Entomology 

• Res igned December 21, 1935.� 
t Appointed J anuary I , 1936.� 

Northeast Experiment Station 

M. ]. THOMPSON, M.S., Supe rintendent 

Southeast Experiment Station 

R. E . HODGSON, M.S., Superintendent 


