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GRADUATE QTim! 

After somewhat extended consideration the 

plan for graduate study has been worked out end is 

here submitted. It seems to me to be a. workable 

plan. I believe those who may be able t -o avail 

themselves of this opportunity will both enrich 

themselves and enhance the value of the service the~ 

render. 

HENRY C. WALLACE. 
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THE DEP.ARTMENT OF AGRICULTUP.E :proroses to establish this fall 

(1921) an-unofficial system of advan:::ed instruction in those scien

tific and technical subjects related to the work of the Department, in 

which ad.eq:u.ate instruction is not otherwise available in Washington. 

1. Object. -- The purpose is to enlarge and improve the 

service rendered by the Department by affording an opportunity to those 

who wish to fit themselves for greater usefulness through better train

ing and increased knowledge. 

2. Kinds of Courses. It is proposed that there be two more 

or less distinct kinds of work offered: (a) Lect~re and drill courses 

on what is known of certain fundamental subjects in which the personnel 

of two or more Eureaus may be interested; (b) . intensive graduate train

ing in special topics. 

3. Who is eli[ible. A:ny one in the service of the Depart-

ment is eligible to take these courses, provided he is adequately pre

pared to do so. The course~ wlll all be of the highest University 

grade, hence none but advanced and serious students will be admitted 

to them. 

· 4. Recognition. -- ~t is expected that successful completion 

of any of these courses will be recognized for oo.equate credit in some 

of our better educational institutions. both for undergraduate and for 

postgraduate degrees. 

5. Number of course.2_a studept may take. -- While several 

courses will be offered, it is th?ught that one graduate course a ·year 

generally will be sufficient. Each case, howe_ver, will be considered 

.. 
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on its ovvn merits. 

6. Hours. -- The time of lecture instruction will be im-

mediately after office hours. 

7. Place . -- To be announced later. 

8. Cosi. -- On the assumption that a cl~ss VVill number fif

teen or more, the tuitibn will be $25.00 per year (30 weeks with two 

lectures each week), or $15.00 per half year. 

Where the students are too few to meet the cost of a special 

lecturer, they may, in many cases, with the approval of the Education-

al Comnittee, and vvorking through a local or other institution, have 

the council and guidance of some of the abler scholars of the Depart-

ment. In this case the cost will have to be fixed by the institution 

in question. 
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COURSES SOME OF WHlCH IT IS EX::'ECTED TO OFFER THIS YEAR 
(1921_.:1922) 

Gellfjr al or Fundament al Courses i n which manv may be i nt eres t ed 

1. Biological Chemistry. 

2. Plant Pathology. 

3. Statistical Methods. An elementary course in the under
lying principles of statistics, and training in the practical methods 
and applications of statistics. 

4. Genetics. Fundamental laws and principles, with illus
trations from both plants and animals. 

5. Agricultural Economics. The first balf year, at least, of. 
this course will be given by H. C. Taylor, Chief of the Bureau of 
Markets. 

_bivanced or Graduat e Cour ses 

1. Physics of the Air. Given by Dr. W. J. Humphreys , Prof. 
of Meteorological Physics, Weather Bureau. Requires p~evious train
ing in physics and mathematics. 

Already arranged for through the George Wasrdngton Uni
versity. 

2. Mathematical Statistics. The mathematical development of 
the theory of statistics. Requires previous considerable training in 
pure mathematics, at least differential and integral calculus. 

3. Economic Entomology. 

4 . Soil Physics. Requires previous training in physics. · 

5. Agricultural Economics. Intensive training in special 
phases of the subject. 

6. Plant Genetics . 

7. Plant Physiology. 

g. Animal Genetics. 

9. Plant Cytology. 

. .. ·"' 



ANNOUNCE11ft81''.T OF EDUCATIONAL VJORi( FOR 1921-1922 

Date of Ope nin g . Courses except as announced will start OD the designatod 
days i n tho week begi nning Monday, Oct . • 17, 1921. Full-year courses will 
con-tim.c f or 30 weeks ; half-year courses for 15 weeks. 

Registration will be at the office of tho Director of Scientific Work, 
Tuition for one full-y~ar course or two half-year courses t a kel'l i11 the 

sari1e ·year will be ~25, 00 of which C1s. 00 is payable at time of r e gi s t r at ion and. 
010.00 at the beginning of the second half-year. For a ha lf-vear c ou r se the 
tuition will be ~~15.00, payable in advance. 

Graduat e Cre d i ts . All students who desire to use +,heso courses in obtaining 
graduate c r edit o at educational institutions should file requests with the 
gr a<lua:te committee before Nov. 1,, together v.rith a statement showing in detail 

he i r e ducat ion 1 tra ini11g and sub s eque nt expe1·ience. 
Text and Re f e r ence Books may be se c ured. through the committee, 
Rot i1ti on of Courf:e , Nost of the c ourses offered this year virill not be 

r epe ated ut wil l be f oll owe d by a d va nce d cournes in related lines, Agricultural 
E conomic c wil l be foll owed by an ud va ri ced course in Prices and that 1 by other 
a dvan ced cours e .., , Genetics , which i s intended to he a foundation course for all 
workers , will be followe d by a dvanc ed work in Anir;ml Breeding and Plant Breeding. 
Otho r gene r a l cour s e s , such , for exam le, as Soil Physics and Animal Physiology, 
will be off ered ~ 

Teachers. The Graduate Committ e e feels that it has been exceptionally 
fortunate in securing stronr: teachers for thi s year. Dr. H. c. Taylor built up 
a strong graduate departuent in the University of Wisconsin from which he was 
called to the Department, Mr. E, P.. Tolley has had teaching experience in 
mathematics, followed by wide statistical traininr; in g overnmental bureaus. 
Dr. c. o. Appleman took his graduate work in the University of Chicago. 
He is Dean of the Graduate School and Professor of Plant Physiology and Bio
chem~~try in_Maryland University, Dr. L. R. Jones has made the Plant 
Pathology Department of Wisconsin the Mecca of graduate students. He is in 
Washington as Chairman of the Di vision of Biology and Agriculture of the 
National Research Council. Dr. Burton E. Livingston brings a wealth of infor
mation from his experience at Michigan, Chicago 1 the De sert Laboratory and 
Johnn Hopkins University. Dr, Sewall Wright has worked a:i1d taught under Dr. 
Castle at Harvard and since that t imo has had charge of Genetics in the 
Bureau of Anima l Industry . Dr . w. J . Humphreys _has had long teaching exper• 
ienc e and was chosen to give tho work on Phys·ics of the Air to the 
a viation s chools during the wur pe r i od. Dr. R. c. Tolman taught in the 
Mao savhusetts Instit ute of Te chnology and other institutions before becoming 
Director of the Fixed Ni troge n Laboratory, 



UNITED STATES DEPARTMENT OF AGRICULTURE 

OUTLINE OF EDUCATIONAL COURSES FOR 1921-1922. 

1. Agricultural Economics (hf. Yr.) ·-Dr. H. C. Taylor, Mon. and Wed.• 
4: 30 P.M. ,411 Bieber Bldg. An advanced review course covering a discussion 
of forces and conditions which influence prices; the economics of pro-
duction; the economics of marketing, including marketing functions, cooperation, 
regulation, standardization and education, and the division of the consumer's 
dollar; land ownership and tenancy; agricultural labor and wages. Texts: 
Taylor• s "Agricultural Economics" and Macklin' s "Efficient Marketing for Agri-
culture•" · 

2. Statistical Methods (Yr. ).-Mr. H. R. Tolley and special lectures by 
Messrs.i Murray, Andrews and Ho1mes. Tues. and Fri., 4:30 P.Ivl• 1 411 Bieber 
Bldg. A review course in the underlying principles, development and application 
of statistical methods, including application of averages, frequency distri
butions, measures of deviation,, dispersion, association, and correlation, 
Methods of collection, tabulation, analyses. and preparation for publication 
will be illustrated. Text: Kings' "Elements of Statistical Methods". 

3. Biochemistrv (Yr. ).-Dr. C. o. Appleman. Mon. and Thurs., 4:30 P.M. 
An advanced course in chemical biology treated from the point of view of both 
animal and plant life. It embraces a study of colloid principles as applied 
to biology; cell organization from the standpoint of the substratum in which 
living processes occur; energetics; catalysis; enzymes, conditions and laws 
of action; chemistry of protoplasm and its products; electrolytes and their 
action; cell metabolism including hydrations, dehydrationst condensations, 
oxidations and reductions, fennentations and respiration; food requirements of 
animals and plants, vitamines, and a general consideration of digestion, 
absorption, secretion and excretion. The relation of primary syntheses and 
transformations of materials in plants to animal food and the problems of 
nutrit'ion is especially emphasized. Text: Matthews' "Physiological Chemistry", 
third edition, advised but not required. 

4. Plant Pathology (hf •. Yr.) .. -Dr. L. R. Jones (assisted by others), Mon. 
and Wed., 4:30 P.M., Room 32, West Wing. An advanced course presenting the 
history of plant pathology, discussing its origin in ycology and parasitism, 
its underlying principles, an subsequent development down to the present day; 
CaUSflS Of OiseaS6 in plants; p imary 1 secondary; actors affecting growth Of 
parasitic bacteria and fungi; factors contribut}ng to disease; inherent, 'ex
ternal; inhibiting factors. Di cussion of common types of plant diseases, 
e.g., bac.terial, fungous, "physi logic 11

; ex ples of each and presentation of 
methods of procedure in the inve. tigation a disease of each type, Methods 
of control: fungicides; soil sani ation; eed selection, curing1 and storagej 
breeding and selection for resista e; eld trips. Texts: Duggar's 
11 Fungous Diseases"; Smith's "Bacterial · iseases of Plants"., 

s. Plant Physiologv (Yr.),.Dr, Burton E. Livingston. Thurs. and Fri., 
4: 30 P.M., Room 32 1 West Wing. An advanced course discussing the jlant body 
with reference to retention of form, entrance movement and exit of material, 
material changes within the body· growth under symmetrical and unsymmetrical 
conditions (bending). The environmental control of plant activity and the · 
application to agricultural operations will be considered. RefereYlca texts: 
Coulter, Barnes and Cowles 1 "Textbook of Botany", Vol.I, Part II. Phyaiolof'.Y 
(sold separately); Palladin's "Plant Physiology". 
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.6. Genetics (Yr.).-Dr. Sewall Wright. Tues. and Thurs., 4:30.P.M~, 
An advanced course discussing scope and methods; early theories; the cell; 
mitosis, garnetogenesis, fertilization and development; the chromosome 
theory; accessory chromosomes; the nature of Mendelian factors; linkage 
relations; sex detennination; irregular modes of inheritance; variation 
and mutation - modification of the genn plasm; biometrt~ methods; systems 
of mating; inbreeding and cross-breeding; pure lines; heredity and environ
ment; selection. Reference Text: Babcock and Clausen's "Genetics in Relation 
to Agriculture". 

7. Physics of the Air (Yr.) .. -Dr, W. J. Hllinphreys. · An advanced course 
discussing temperature, pressure, density, and hUJI11idity of the atmosphere 
at all explored levels; insolation; winds of all kinds; evaporation; con
densation; cloud types; the thunderstomi; atmospheric electricity; weather 
sounds and the effect of weather on sounds; atmospheric optics, including 
the theory of the rainbow, coronas, halos, sky colors, and other like phenomena; 
and the factors that control climate. · 

Registration for the course will be through the George Washington 
University; time• as arranged; place, Weather -:Bureau; textbook 1 Humphreys' 
"Physics of the Air". · 

8. Statistical Chemistry.- Dr. R. c. Tolman 1 Fixed Nitrogen Lab, First 
Class 4:00 P.M., Fri., Oct. 14. Hamilton's Principle and the ·Canonical 
Equations as starting point for dynamical investigations, ~epresentation of 
ensemble of systems by points in 2N-dimensional space, Liouville's Theoremi 
probability of a given microscopic state and of ~a given statistical state; 
statistical state of maximum probability; Maxwell-Boltzmann distribution 
law, energy partition in statistical systems; applications to perfect 
monatomic gases, th-e hohlraura. rate of chemical ' reaction, concentrated sys
tems· ·(e.g., ·imperfect gases), two phase systems; relations to quantum 
theory and third law of thermodynamics. 

9. Special graduate courses in various lines will be arranged. The 
investigations to be supervised by specialists under the direction of the 
graduate committee, 
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UNITED STATES DEPARTMENT OF AGRICUL'l'URE 

.ANNOUNCEMENT OF EDUCATIONAL COURSES FOR TERM BEGINNING FEB. 13, 1922 .. 

~~.!~_E_f~QI?~~illi?;i Courses will start on the designated days in the 
week beginning Mmd.ay 1 Feb. 13, 1922. Full~year courses will continue to 
the completion of 30 weeks; new half·-year courses for 15 weeks. 

3egi~~.EB. will be at the office of the Director of Scientific Work. 
~'!~~:l.o>."J. for one full·-year course or two half-year courses taken in the 

same year is 125.00 1 of which the last $10.00 is due at the beginning of the 
second half~year. For a h~lf-year course the tuition is $15.00, payable in 
advance • 

.9-~~~ Full yeE1.r courses will be continued during the second tenn. 
New courses o.ffered for this term are The Economics of Comnodity Marketing, 
.Agricultural Prices, and Crystallography. 

Sh~~LP1'3:1:i£_d.__§_"'~,·df.'.~~- Field men in Washington for several weeks may 
be allowed to enter classes for a shorter period than the semester through 
arrangements with the teacher and the Director of Scientific Work. ~he 
charge for such work will be $1.00 per week, but credits will not be granted 
to these short time students. Stunents desiring to enter full year classes 
in the second term may do so only by pennission of the instructors. 

!ea~~ In addition to the teachers of the first tenn, Dr. Alexander 
E. Cance, Professor of Agr.icultural Economics, Massachuoetts Agricultural 
College, now temporarily on lea.vs for service in the Bureau of Ma1·kets, will 
be in charge of the courHe in Economics of Commodity Marketing. Dr. Oscar 
E. Stine of the Office of Farm Management will be in charge of the course in 
Agricultural Prices, and Dr. Edgar T. Wherry, formerly Instructor at Lehigh 
University, and now with the Bureau of Chemistry, will be in charge of the 
course in Crystallography. 

COURSES. 

l - b. Economi cs of Commodi t y Mar.~e t ~!!K (Hf .Yr.).- Dr. Alexan~er E. 
Cance, Mon. and Wed. , 4:30 P.M ., Room 411, Bieber Bldg . . This course will 
involve a careful study of the geography of agricul tu.ral production, the 
locations of regions of surplus and deficit~ the principal currents of trade, 
foreign and dcmesticp ~d the study of the mec~anism·of marketing. including 
an analysis of marketing functions, agencies and processes. Two lectures a 
week for one semester• supplemented by study of text book and collateral 
readings. Students who ha.-ve completed the first semester's work in Dr. Taylorts 
course, or who have had the equivalent of this course or sufficient training 
in general economics, will be admitted. The course may be rated as one for 
graduates and under-graduates. and course credit would therefore depend on 
the academic status of the student as well as on his e~fi~iency in class work. 

2. Statistical Methods (Yr ~ , 2nd Term).- Mr. H. R. Tolley and special 
lecturers. Tues. and Fri., 4:30 P. M., Roan 411, Bieber Bldg. A continuation 
of the first term course. Text: Kir~gs 1 11 Elements of Statistical Methods". 
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3. Biochemistry (Yr., 2nd Term).- Dr. C. 0. Appleman. Mon. and Tues., 
4:3o ·P. M., Room 223, ~st Wing. A cont1nua.tion of the first term course. 
Text~ Matthews' "Physiological Chemistry", third edition, advised but no.t re-
quired. ,. 

· 4. Mycolog~ (Yr., 2nd Term).- Dr. C. L. Shear, with special lectures on 

various groups, Mon. and Wed., 8:00 A. M., Poem 315, West Wing, A continuation 
of the first term course. Text: DeBary\s "Comparative Morphology and Biology 
of the Fungi Mycetozoa and Bacteriail, with reading from more recent special texts. 

5. Plant Physiology (Yr., 2nd Term). - Dr. Burton E. Livingston, Thurs. 
and Fri., 4:30 P, M., Rocm 32, West Wing. A contin·_;ia,tion of the first tenn 
course. Reference tex.ts: GouJ. ter, Barnes and Cowles' 01:rextbook of Botany", 
Vol. I, Part II, Physiology (sold separately); Palladints "Plant Phys;i.ology". 

6, Genetics (Yr., 2nd Term).- Dr. Sewall Wright. Tues. and Thurs • 1 

4:30 P.M. ,Room 104, Office of Cereal Investigations, 1306 B Street,, S. w. A 
continuation of the fj.rst term course. Reference text: Babcock and Clausen rs 
"Genetics in Relation to Agricul ture 11 • 

7. Physics of the Air (Yr., 2nd Tenn).-· Dr. T'T. J. Humphreys •. A continua
tion of the first term course. Registration for the course is through the 
George Washington University; tirre, as arranged, place, Weather Bureau; tex
book1 Humphreys~ "Physics of the Air". 

8. Agricultural Prices (Hf. Yr •. ). - Dr. Oscar E. Stine. Time and place to 
be arranged. This course involves a study of price relations and trends, and 
and analysis of the forces affecting or determining prices. Attention will oe 
given to the differences in the price movements of vari,ous commodities and the 
causes for these differences. The relation of the prices of agricultural 
products to the general price level and tho ~ influence of foreign market 
conditions will also receive some attention, V!hile this is essentially 
a graduate course, students with considerable experience in the study of 
price data may be admitted even though they have not fulfilled all the ac
ademic prerequisites for graduate work. 

9. Crystallography (One-half Yr.).- Dr. Edgar T. Wherry. Tues. and 
Wed., 4:30 P.M~, Rocm-4.15, Bureau of Chemistry. The application of crystal
lographic optical methods to the identification of crystalline chemical sub
stances. Students must have access to microscopes equipped with Nicol 
prisms and revolving stages. 

Further inforrration may be had at the office of the Director of 
Scientific Work. 




