Nank,

20173433 UBCHEA ARCHIVES Acicbim e
| COLLEGE FILE S Al e

B Special reports Nos 1-4
RG 11 _ 1434-143S

g
L_/
E
3




| ASSOCIATED &

i BOARDS |
s e

Special Report No. 1. i March, 1934

FINAL REPORT OF THE PLANT IMPROVEMENT
PROJECT CONDUCTED BY THE UNIVERSITY
-OF NANKING, CORNELL UNIVERSITY
AND THE INTERNATIONAL
EDUCATION BOARD

COLLEGE OF AGRICULTURE AND FORESTRY
University of Nanking ok
Nanking, China







Gateway to Tai Ping Men Farm, Nanking,




* The University of Nanking is indebted to Dr. C. H. Myers for
an exceedingly fine report on the valuable crop improvement work
done under the direction of the visiting professors from Cornell
University during the years 1926 to 1931. This work was made
possible through an agreement between Cotrnell University, the
International Education Board, and the University of Nanking,
and, in addition to Dr. Myers, the University is indebted to Dr.
H. H. Love and Dr. R. G. Wiggans for the success of this coopera-
tive undertaking. The report is being published because of a desire
to share its contents with others interested in agricultural develop-
ment in China and of a sincere hope that a study of it will ingpire

other organizations to attempt projects of a similar nature.

Y. G. Chen, President,
University of Nanking.

Nanking, China,
February 13, 1934.




On behalf of the College of Agriculture and Forestry of the
University of Nanking, I accept with sincere appreciation this
report written by Dr. C. H. Myers of the Department of Plant
Breeding of Cornell University. Dr. H. H. Love, Dr. R. G. Wiggans
and Dr. Myers are the three Cornell representatives who came to
China to take part in the Cornell University—University of
Nanking—International Education Board Plant Improvement
Cooperation., This summary report is written by Dr. Myers who
spent the final year of the five-year cooperative period in China.

As a result of this project in crop improvement, the growing
interest in this phase of rural improvement work in China has been
greatly accelerated. It is hoped that the success of this project
will stimulate similar cooperative projects between organizations
in China and abroad and that the results will be mutually beneficial.
There is no question of the benefit which the University of Nanking
has derived from cooperation with Cornell University and I sincerely

hope that the Cornell representatives feel that their experience in
China has been of value to their work in the United States.

K. S. Sie, Dean,
College of Agriculture and
Forestry,
Univergity of Nanking,
Nanking, China.
February, 1934.
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INTRODUCTION

The Plant Improvement Project organized and conducted by
the University of Nanking, Cornell University and the Interna-
tional Education Board had its inception in the mind of Dean John
H. Reisner of the College of Agriculture and Forestry at Nanking.
His first work at this College had been in the field of plant breed-
ing and had convinced him of the tremendous possibilities of
agricultural improvement by the use of improved varieties of crops.
His experience had also convinced him of the necessity of organizing
such work on a comprehensive scale and in accordance with scien-
tific methods.

Although trained in the field of plant breeding. Dean Reisner’s
own time and energy were being devoted more and more to the
administrative work essential to the proper conduct of the College.
Although there were men on the Chinese staff at Nanking who had
some training in plant breeding, there were none who had enjoyed
broad experience or advanced training in the underlying science
of genetics and to whom he could turn for the further development
of the crop improvement program he had begun, and of which he
had visions for the future. He conceived the idea of asking for
cooperation from experienced plant breeders to aid in the organ-
ization of such a project.

Formulation of Project

The matter was presented to members of the staff of the
Department of Plant Breeding at Cornell University with the sug-
gestion that one or two sabbatic leaves might be utilized for this
purpose. It was early recognized that such a program could not
be completely organized and placed on a permanent basis in one
or two years. After careful consideration a project was finally
drawn which involved a period of from five to ten years for its
completion. This project was presented to the three co-operating
agencies, the University of Nanking, the International Education
Board and Cornell University, and was formally approved by them
in 1924.

Briefly summarized, the project involved the following points:—

1. The purpose of the project was two-fold, first to organize
and conduct a comprehensive crop improvement program, involving
the principal food crops of the famine areas of Central and Northern
China, and second, to train workers in the principles, methods,
application and organization of plant improvement.

2. Each year for a minimum period of five years, beginning
with 1925, a professor from the Department of Plant Breeding at
Cornell University, was to go to Nanking, there to be associated
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with the Department of Agronomy at the College of Agriculture, and
to have complete supervision of the plant improvement program
of that department. When the project was being drawn, considera-
tion was given to a plan which might make it possible to depend
upon other institutions in addition to Cornell University, to provide
the men to supervise the work in China. It was finally decided to
use men from the one institution and one department for the sake
of better continuity of work and program. Each representative
returned to Ithaca from three to four months before it was neces-
sary for his successor to leave for China. Thus there was ample
opportunity for conferences relative to the work, which aided
materially in sustaining the continuity. At the close of the project,
those who have been most closely connected with it, feel that
this plan was well justified. After the fifth year it was thought
that it would be desirable to have the Cornell representative go

only every other year until the project was completely and firmly
established.

3. The University of Nanking assumed financial responsibility
for the traveling expense to and from Ithaca, and the maintenance
and traveling expenses in China of the Cornell representative, the
maintenance of all the laboratory and field work at Nanking and a
share of the expense of maintaining the work at such cooperative
stations as might be established.

4. Cornell University agreed to grant sabbatic leaves when
possible to members of the staff of the Department of Plant Breed-
ing, for work in China, and to grant such other special leaves

without pay as might be found feasible and necessary in connection
with the development of the program.

5. The International Education Board assumed the respon-
sibility of providing salaries for the Cornell representatives when
on leave without pay from the University, and also to aid financially

in certain other ways as might be agreed upon during the progress
of the work.

Progress of the Project

Since the field work is such an essential part of any plant
breeding program, it was arranged that the Cornell representative
be in Nanking from early spring until October or November, that
is, throughout the main growing season for crops. Actual work
on the project was begun April 11, 1925, with the arrival in Nanking

of Dr. H. H. Love, who was followed in the spring of 1926 by the
writer.

On March 24, 1927, Dr. R. G. Wiggans landed at Shanghai
on his way to Nanking as the third representative. It was just at
that time that all the foreigners had evacuated Nanking on account
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of the political disturbance coincident with the taking over of
that city by the Nationalist forces from the South, who hafi come
down the river from Hankow. While the laboratories, .experlmental
gardens and fields at Nanking were not disturbed in .the_least,
and the Chinese staff of the University was able to maintain the
work, it was not feasible for Dr. Wiggans to proceed. So, after
a series of conferences in Shanghai with membex:s of the s’cs‘tﬁ of
the Department of Agronomy from Nanking and with Dean Reisner,
he returned to his post at Cornell.

In the spring of 1928, the political situation was somewl.lat
improved, but it was not deemed advisable to resume the ?ooperatlon
at that time. But early in 1929, the staff at the University of Nan-
king urged the resumption of the cooperation.

The three men mentioned above had made their ﬁl:st trip. to
(China on sabbatic leave, combined with the regular vacation period.
It had been the original plan that other merpbers of the Corne_ll
Plant Breeding staff should participate in this program. Cerifam
readjustments and changes of plan and personnel made 1t.1mpo.ss1ble
to carry out this arrangement and so each of "che three u.1d1v1dualsi
mentioned above, eventually made a second trip to Nanking under
the terms of the project.

Dr. Love made his second trip in 1929. _He w%s followed by
Dr. Wiggans in 1930. The close of. ]?r. ngggns .second term
marked the five year point and the minimum period 1n.the formgl
cooperation. It should be recalled, howevqr, that on h.l§ first trlp
Dr. Wiggans was unable, on account of disturbed pol}tlcal condi-
tions, to do more than hold a number of co_nferences with members
of the Nanking staff who came to Shanghai for that purpose, after
which he returned as soon as possible to Ithaca. Apd 8o his second
term marked, in reality, only the fourth_ year of a-ctlve and cor.npl.ete
cooperation, with a lapse of time of six years since the beginning
of the work.

s then decided that the formal cooperation shou}d come
to aI(t:chz after one more period of yvork by a rqpresentatlve from
Cornell. It fell to the lot of the writer to be this last represerga-
tive on duty in China from late F.ebruary to Qctober 2, 1931. For
those most actively associated with the project, there was sc()ir_ne
feeling of disappointment to have the forma:l cooperation dis-
continued at the close of the 1981 season, with only five years
of actual, formal cooperation, when from five to ten y(iars wlgre
originally contemplated and planned for. But .they fully gei hlze
that changed conditions influenced the change in plan, and ey
have a feeling of confidence that the work. has been place otn.a
permanent basis and that it will come tp its _full develppmen k1)n
due season. In anticipation of fuller discussion later it may be
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briefly stated here that the project has attained its purposes as
completely as could be expected. A comprehensive program of crop
improvement for Central and North China is well established ;
first distributions of new varieties are being made and an organ-
ization of well trained workers has been perfected to insure the
independence and continuation of the program.

This accomplishment has been achieved in the face of what
to many would seem to be insurmountable obstacles. The period of
1925-31 in China has seen civil war with all its attendant evils and
hardships; an invasion by a foreign power which resulted in the
loss of thousands of lives and millions of dollars in property
-damage; and one of the most disastrous floods in the history of
the country. That the project succeeded in spite of these serious
disturbances is an enduring tribute to the loyalty and devotion of
the Chinese, whose names appear elsewhere and upon whose
shoulders was placed the burden of carrying on the work through
all of this discouraging time. :

Previous Reports

Annual reports of progress of the work have been made by
each of the Cornell representatives at the close of each of his
periods of work. These reports have not been published but copies
have been furnished to the administrative officers of each of the
three cooperating agencies and to other interested parties. Frequent
and free reference has been made to these annual reports in com-
piling this final report. The list of the annual reports follows:—

1926—H. H. Love-
1926—C. H. Myers
1927—R, G. Wiggans
1929—H. H. Love
1980—R. G. Wiggans.

Final Report

The ' separate annual reports served in fact as reports of
progress. The final report serves two purposes. First it records
the special activities for the year 1981, the last year of the formal
cooperation, during which considerable emphasis was placed upon
the organization of various phases-of the program. Second, it is
the purpose, herewith, to give a summarized and condensed state-
ment of the development of the project during the period 1925-
'1981, to place an evaluation upon its accomplishments and contri-
‘butions, and to make certain recommendations for consideration in
the future. Many persons have contributed to the prosecution of
the Nanking Crop Improvement Program. In making the final
‘report, it seemed highly desirable to have one person serve as the
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author. The circumstances which place this task and opportunity
as well as responsibility on the last Cornell representative are
keenly appreciated. He is fully aware that the success of the
project has resulted from the efforts of others quite as much or
more than from his own.

REPORT FOR THE YEAR, 1931

In connection with the final trip, the writer spent the period
from February 20 to October 2, 1931 in China. This was the longest
period spent by any of the respresentatives. The purpose of the
additional time was to permit a special study leading to the
reorganization of the Agricultural Program of Yenching University
at Peiping. The request for this study and reorganization was
made by Yenching University through the China Famine Committee.
Cornell University granted the writer additional leave of absence
in order to enable him to comply with this request. A summary
of this study and recommendations comes later in the present
report.

Conditions at Nanking and at the Cooperative Stations in 1931

The writer’s first contact with the field work of this project
was in 1926, the second year of the cooperation. While a real
beginning had been made at this time, there was much yet to be
desired in organization, equipment and trained personnel. Five
years later, at the time of his second visit, he found a much better
organized Department of Agronomy in the College of Agriculture
and Forestry. A staff of some eighteen men was functioning
efficiently in conducting the projects in crop improvement; a larger
area of land was being devoted to the work; additional laboratory
and office space had been provided; the work at the twelve cooperat-
ing stations was in good condition and political conditions were
relatively stable. In short, the whole project was in a healthful
condition, having made surprising progress for the period of its

organization.

In July and August came the disastrous flood of 1931, one of
the major calamities of China, which disrupted a rural population
estimated at 25,000,000 in the Yangtse and Yellow River basins,

~and which caused an enormous loss of life and property. Nanking

and its environs did not escape the ravages of this flood. Many
parts of the city were under water to. a depth of three feet and
thousands of acres of fertile land outside the city were completely

- submerged for months. Not only were growing crops destroyed

but it was impossible to make the usual fall seeding of wheat
which is one of the important food crops of that region. The lower
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lying parts of the University of Nanking’s experimental farm
were also submerged. Fortunately, however, no serious losses of
experimental material occurred, Some of the rice experiments for
that year were lost but reserve supplies of seed were available
for renewing the work as soon a8 conditions permitted. The
experiments with other crops were not seriously damaged. Wuchang,
near Hankow, was the only one of the cooperative stations which
suffered material injury from the flood. Here the damage was
very severe and plant breeding projects were entirely disrupted
for the growing season of 1981. The reserve supplies of seed,
however, were not lost and the work was fully renewed in 1982.
The fact that the crop improvement program was relatively so
little permanently affected by the flood is evidence of its stability
and the loyalty and efficiency of the trained Chinese workers
responsible for its execution.

Special Problems in 1931

As mentioned above, in 1931 the technical phases of the work
were in good condition. 5 leaders of the various crop breeding
projects, were to be found Chinese who had been associated with
the program since 1925. They had worked constantly with the
Cornell representatives in ‘carrying on the work; they had par-
ticipated in the three special Institutes of Crop Improvement held
at Nanking in 1926 and 1929 and at Yenching University in 1930
and were well qualified to do the work for which they were
responsible. For the most part, methods of technique were well
established and the major plant breeding projects were progressing
normally.

It seemed desirable, therefore, in this last year of the formal
cooperation for the Cornell representative to study the general
organization of the program to the end that it might be made even
stronger and placed upon a more permanent basis. In furtherance
of this purpose, particular attention was directed to three problems,
(1) the reorganization of Yenching University’s Agricultural
Department, (2) the location, organization and work of the co-
operative stations and (8) the organization of personnel and
projects of the. Department of Agronomy of the University of
Nanking. Attention was also given to other matters of lesser
importance, which will be mentioned under the proper heading.

Reorganization of the Yenching University Agricultural Department

In 1922, Yenching University received a grant of the income
of $250,000 from the China Famine Fund, for the purpose of
establishing an agricultural experiment gtation. Work was under-
taken in the fields of Dairying, Animal Husbandry, Poultry,
Horticulture and Plant Breeding. Early in 1930 the authorities of

Yenching University and the China Famine Fund Committee
became convinced that a larger contribution to the agricultural
interests in China would be made if the College of Agriculture and
Forestry of the University of Nanking were made responsible for
the direction of the agricultural program at Yenching.

In furtherance of this scheme the President of Yenching
University, in the autumn of 1980, visited Shanghai and Nanking
for conferences with the officials of the University of Nanking and
with the China Famine Fund Committee. The President of Yen-
ching took the initiative in this proposal and prepared an outline
of procedure for consideration. After full discussion by all parties
concerned the following agreement was drawn up and approved :—

Agreement between University of Namking, College of Agriculture and
Forestry and Yenching University

1. The University of Nanking, College of Agriculture and
Forestry, undertakes to conduct on behalf of and in the name of
Yenching University the Agricultural Experiment Station belonging
to the latter, with complete control of its Agricultural Experiment
Station land, financial resources and other assets. Budgets and re-
ports covering the fiscal year ending June 80 shall be rendered
annually to the Board of Managers of Yenching University.

2. The operations will be limited, at least for the immediate
future, to crop improvement.

8. The University of Nanking, College of ‘Agriculture and
Forestry, will secure the approval of the President of Yenching
University before making any final decisions that affect the general
administrative and property interests of Yenching University.

4. Yenching University is not to be financially obligated except
in the use of funds designated for agricultural work or receipts there-
from,

6. All staff appointments shall be made by the University of
Nanking, College of Agriculture and Forestry, for temporary or per-
manent residence at Yenching University, and shall be treated by
the latter as visiting staff members of the rank held in each case at
the University of Nanking.

6. The above Agreement may be terminated by either of the
two institutions upon previous notice of twelve months, and a mutually
satisfactory adjustment of property and other issues involved, provided
that additions to property and equipment necessitating the expenditure
of funds beyond the regular income and resources of the Agricultural
Experiment Station involving later adjustments shall not be made
without the action of the Board of Managers of Yenching University
or its Executive Committee.

7. This Agreement is to become effective immediately upon the
approval of the Board of Managers of Yenching University, the
Board of Directors of the University of Nanking, and the China
Famine Fund Committee.
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8._ In view of the decision to limit the experimental work at
Yer.lchmg University to crop improvement, it is expected that the
Animal Husbandry and Horticulture already developed be provided
for elsewhere so as to conserve the original objectives.

Q. It is expected th‘at in affecting the transfer of responsibility
described above, the }vaersity of Nanking will as soon as possible
place a properly qualified person in residence with authority to assist

;n t.he reorganization of the Experiment Station on the proposed new
asis. .

Approved in Principle—China Famine Fund Committee
October 8, 1930. |

Approved—Board of Managers, Yenching Universi
October 20, 1930. f g University,

Approved—Board of Directors University of Nanki
November 21, 1930. ' AR i

.In accordance with the terms of this agreement, the writer
arrlved'at Yenching University, March 18, 1931, for the purpose
of mak'mg a study of the Agricultural Department and recom-
mendations for its reorganization and future direction by the
College of Agriculture and Forestry of the University of Nanking.
In.asmuch as this reorganization was one of the important accom-
plishments in the program for the year 1931, it seems desirable to
present herewith a summary of the report made by the writer
un@er date of May 26, 1931, copies of which were filed at Yenching
University, the University of Nanking and at the office of the China
Famine Committee in Shanghai.

Basis for the study and recommendations

In addition to the memorandum of agreement referred to above,

the_a study at Yenching was based upon the following important
pomtg: (1) A report made by Dr. T. H. Shen of the University of
Nanking following a series of conferences with President Stuart
and members of the agricultural staff at Yenching; (2) A series
of conversations with Acting President Galt and various members
of the faculty and administrative officers at Yenching and with
other persons interested in the development of agricultural educa-
tion in North China, particularly Mr. James A. Hunter of Tung-
hsien, and Dr. Willard Simpson of Changli; (8) A first hand study
of the facilities and agricultural work in progress at Tunghsien;
(4) Brief surveys of all the land owned or rented by the Yenching
Agricultural Experiment Station; (5) A detailed study of current
projects at Yenching Agricultural Experiment Station and at
Tunghsien and (6) a careful and complete study of the annual
reports of the Yenching Agricultural Experiment Station and the
separate reports and recommendations made by J. L. Buck and
R. G. Wiggans concerning the work of this department.

e e

In addition to the above specific considerations, certain general
principles were kept in mind as being fundamental. A statement
of these from the above report is quoted here.

“First, an agricultural experiment station cannot successfully
promote purely commercial enterprises, such as the dairy business, a
general seed or nursery business and the production of peppermint,
without considerable danger of vitiating its real function, viz., that
of conducting scientific experimentation and teaching. Any use of
land and facilities for such purposes should be purely incidental and
only to such an extent as is consisten: with good farm practice.

Secondly, with a limited budget and personnel, extreme care
should be exercised not to initiate more projects than it is possible
to carry through to a successful conclusion.

Third, an agricultural experiment station should have close
relationships with other science departments and with a good library.”
Results of the study.

The study of the situation based on the above considerations,
led to the inevitable conclusion that the Agricultural Department
of Yenching had failed to make contributions to the agriculture
of North China, commensurate with the time and money expended
upon it from 1922 to 1930, and strongly confirmed the wisdom of
the decision of the authorities of that institution in asking for a
reorganization and refocusing of the program.. It is not pertinent
here to discuss in detail the reasons why the program as carried
on failed to function properly. These are set forth in the report
mentioned previously. In general, however, it may be safely
affirmed that the program failed of fruition because it was conceived
on a much more extensive scale than could be possibly carried
out with the funds and facilities available. Also lack of continuity
in the supervision of the program, with the resulting fluctuating
policy was a deterring factor.

Recommendations.

In formulating recommendations for reorganization, it was a
recognized fact that the scope of the work must be narrowed con-
siderably. After careful consideration it was recommended, that
for the immediate future, at least, the station limit its endeavors
to crop improvement work. It was obvious, of course, that other
phases, such as poultry, animal husbandry, horticulture, vegetable
crops and even dairying, were deserving of attention. But there
was little foundation for these at Yenching. It is true that there
was a dairy herd consisting of 9 Guernsey cows, 3 Guernsey bulls,
2 Ayreshire cows and 1 cow each of Holstein, Shorthorn and
Mongolian; buildings consisting of a barn, milkhouse, silo, shed,
isolation ward and residence and a small amount of equipme{lt,
such as separators, bottles, refrigerators, pails, scales and silo
cutter. Of swine there was a total of 43 animals, consisting of




19 pure breds and 24 cross-breds with 16 small pig-houses. In the
Poultry Department there were 78 cocks and 143 hens representing
three breeds and native stock. In the Horticultural Department
there were some 6000 fruit trees, 1—5 years old, of apricots,
peaches, apples and pears, and a small amount of spray materials
and a few hand Sprayers of uncertain value. All the above data
are taken from inventories dated December, 1930, and furnished by
the officials of Yenching Agricultural Experiment Station. The
inventory and appraisal of the Dairy was made by Messrs. Hunter
and Eubank, independent appraisers. No experimental records or
data were disclosed in the study of these various projects, except
crop breeding, of the number of animals,
chickens or tree i uted from time to time.

immediate future, at least,
work to the field of crop
improvement, that this phase of the work be strengthened and that

all work in Dairying, Animal Husbandry, Poultry and Horticulture
be discontinued,

The Dairy Department with all the stock and equipment was
taken over by Yenching University to be conducted as a commercial
project. Most of the swine were turned over to the Magss Education
Movement at Tinghsien, and the poultry and equipment to Jefferson
Academy at Tungchow. The fruit trees were presented to the
Horticultural Experiment Station at Changli.

the Department of Agronomy of the College of Agriculture

and Forestry at the University of Nanking and assigned to duty
at Yenching University, and to be treated by the latter ingtitution
as visiting staff members of the rank held in each case at the
University of Nanking. They were to have the usual ranking with
. respect to titles, periods of service and salaries as established by
the department of Agronomy and to be directly responsible to the
head of that department. For the sake of efficiency and promptness
in administering the affairs at Yenching, members of the staff were
to be delegated to act for the Head of the Department of Agronomy
at Nanking. A scheme was provided for the regular approval and
reporting of projects. Two additional projects were drawn up and
added to the six referred to above, A budget for the remainder of
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the current fiscal year (April—June, 1981) with tentative adjust-
ment to the old budget of the Yenching Agricultural Experiment
Station was prepared, as was also a budget for the year July 1, 1931—
June 30, 1982. Recommendations for appointment to the staff were
also made.

The above is a summary of the main features of the study and
recommendations concerning the Yenching Agricultural work.
Many other matters of lesser importance were included. 'A typed
copy of the report, including the complete recommendatlo_ns was
submitted to Acting President Galt of Yenching University and
President Y. G. Chen of the University of Nanking. The report
and recommendations were approved without change by each qf
them and subsequently by the China Famine Committee of Shanghali,

Cooperative Stations

Organization in 1925, ‘

Early in the organization of the Nanking Qooperatlve Crop
Improvement Program, the desirability of extend_mg the.scqpe of
the work through cooperative stations was recognlzgd. Distributed
throughout Central and Northern China were a conmdqrable r}umber
of mission stations. Some of these had trained agrlcultu_rlsts on
their staff who were carrying on various phases qf _agrlcult.ural
improvement, in some cases, plant breeding. Other mission §’cat10ns,
which had no trained agriculturists on th.e staff'recognlzed the
desirability of developing agricultural experimentation but felt the
need of expert technical supervision.

In the autumn of 19252, a conference was held at N?.nking
between representatives of mission stations and representat}ves of
the University of Nanking. Among those who attended this con-
ference were the following:—

Kaifeng Baptist College—
Mr. Gordon K. Middleton, Kaifeng, Honan.

Presbyterian (North) Mission— !
Mr. H. H. White, Nanhsuchow, Anhwei,
Mr. A, L. Carson, Weihsien, Shantung.

University of Nanking—

Dean T. S. Kuo j

Dean John H. Reisner

Mr. G. E. Ritchey, Head of Dept. of Agronomy
Dr. H., H. Love, Cornell Representative.

No representatives were present from the missions at Kweiteh,

Honan, Wuchang, Hupeh or Yihsien, Shar}tung, but previou_s corres-
pondence and co’nferences with the officials of these stations had

2. Report—1925—H, H, Love (unpublished).




agsured their desire and willingness to enter into the cboperation
should it be developed.

This conference indicated clearly that it would be much more
satisfactory if all the interested agencies would join together in
one comprehensive program of crop improvement, under expert,
centralized supervision. In order that there might be a clear
understanding of what was involved and to point the plan towards
certain definite objectives, a memorandum of agreement was
formulated for those stations entering into the cooperation. This
memorandum was very specific with respect to the following points:

(a) The crops to be handled by each station, in order to cover
a wide range of climatic conditions, at the same time avoiding
unnecessary duplication and too large a number of projects at any
one station.

(b) The methods of breeding and testing to be -employed.

(c) The system of records to be kept and the type of annual
reports to be made.

(d) The selection of a properly trained personnel and the
arrangement of furloughs so as to avoid unnecessary interruption
to the experimental projects.

(e) The cooperative purchasing, through the Department of
Agronomy of the University of Nanking, of supplies, seeds, equip-
ment and the like.

(f) Annual conferences of the workers for the purpose of
discussing results obtained and plans for improving the program.

(g) Some financial assistance from the University of Nanking
to promote the plant breeding projects of the different cooperating
stations, when a consideration of all the circumstances indicated
the desirability of such assistance.

(h) A simple plan of procedure for terminating the coopera-
tion, either by the University of Nanking or by any of the
cooperating stations.

In formulating the memorandum of agreement with respect to
the points enumerated above, complete respongibility, for direction
of all the plant breeding work covered by the memorandum, was
placed with the Department of Agronomy of the University of
Nanking, of whose staff each Cornell Representative was a member,
during the time he was in residence in China. Such centralization
of responsibility was desirable and a wise provision for the program
at that time. Subsequent events have repeatedly justified this
statement. In the beginning of the cooperation, in 1925 only a
relatively few trained plant breeders were available to the staff,

either at Nanking or at the cooperating stations. In order to avoid

REF "

Carrying rod-row bundles of wheat from the field to the storage shed,

Tai Ping

Rod rows

Men Farm, Nanking.

of wheat hanging in sterage shed, Tai Ping Men Farm, Nanking.
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costly mistakes, needless expenditure of time and energy, and to
provide reasonable assurance of worth while contributions, it was
‘necessary and proper to have such close supervision and direction
as was arranged for in the memorandum of agreement. In no other
way could the program have been made so effective.

Soon after the conference referred to above and the formulation
of the memorandum of agreement in 1925, five mission stations
entered into the plan. The names of these stations and that of the
Nanking station, together with the crops to be handled by each, are
given in Table 1,

TABLE 1. List of stations cooperating in the Nanking Crop
Improvement Program, with the names of the crops
to be handled by each, 1925.3

Major Minor

Biasion ihteriCrop Summer Crop Summer Crop

Kaifeng Wheat Kaoliang Soybeans—Millet
Nanhsuchow Wheat Soybeans Kaoliang

Yihsien Wheat Kaoliang Soybeans
Weihsien Wheat Kaoliang Soybeans
‘Wuchang Wheat —_—
Kweiteh Wheat Kaoliang Soybeans
Nanking Wheat Barley | Cotton Corn Rice-Soybeans

Condition of cooperative stations in 1981.

By 1931, the number of cooperative stations had increased to
eleven, listed as follows:—

1—Kiangsu Wheat Experiment Station, Provincial, Hsuchowfu,
Kiangsu. £
2—Kaifeng Baptist School, Kaifeng, Honan.
3—North Presbyterian Mission, Nanhsuchow, Anhwei.
4—North Presbyterian Mission, Weihsien, Shantung.
5—Central China Teacher’s College, Wuchang, Hupeh.
6—Shantung Industrial School, Yihsien, Shantung.
T—Jefferson Academy, Tunghsien, Hopeh.
8—Shanghai Rural Middle School, Hwangtu, Kiangsu.
9—Canadian Church Mission, Kweiteh, Honan.
10—Oberlin Shansi Memorial School, Taiku, Shansi.
11—Tsangchow London Mission, Tsangchow, Hopei.

At the beginning of the crop season of 1931, the Yenching Crop
Improvement Station came under the direction of the University of
Nanking, as outlined in preceding pages. The Yenching Station is

; . T

3. From Report by H. H. Love—1925 (unpublished).
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in reality a sub-station, but from the standpoint of distribution of
effort it may very well be grouped with the cooperative stations.

The station at Taiku is listed above as being one of the
cooperating stations in 1981. In the summer of 1930, Dr. R. G.
Wiggans?! visited Taiku and made a study of the location, equip-
ment, staff and needs of the station and recommended that formal
cooperation with the University of Nanking be established beginning
with January 1, 1931. The formal memorandum of agreement was
not concluded until nearly the end of the crop season of 1931.
However, the writer of the present report made a trip to Taiku in
June, 1931, at which time the projects of crop improvement were
carefully reviewed, and plans made for the expansion of the work
to a much more comprehensive scale. This expansion was within
crop projects. The actual number of crops to be worked with was
reduced. The formal memorandum of agreement was signed a
short time later.

During the summer of 1931 a critical situation arose with
respect to the cooperative station at Kaifeng. This was one of
the first group of stations to be established. It is located at an
advantageous point in Western Honan. The experimental projects
had been carried continuously since 1925 and were reaching the
stage where distribution of new varieties could soon be made. The
authorities of the Baptist Mission at Kaifeng, reported in July, 1981,
that on account of very serious curtailment of funds it would be
physically impossible for the Mission to continue the financial
support of the agricultural projects that had been furnished in the
past. They also expressed a high degree of satisfaction and con-
fidence in the work that had been conducted under the cooperative
arrangement and urged that the University of Nanking continue the
program if possible. Representatives of the Mission came to
Nanking and after conferences with Dean K. S. Sie of the College
of Agriculture, members of the staff of the Department of Agronomy
and the Cornell Representative, a satisfactory solution of the prob-
lem was reached. It was agreed that the Mission would continue
to permit the use of the land, owned by them, for the work in crop
improvement and would also furnish necessary office and laboratory
space in some of the Mission buildings. The salaries of the staff,
however, and all other expenses of maintenance were taken over
by the Department of Agronomy of Nanking. Mr. Pih, the plant
breeder in charge of the projects at Kaifeng, was made directly
responsible to the Department of Agronomy. By this arrangement
the crop improvement program at this station was greatly streng-
thened, although some of the other lines, particularly animal
husbandry, had to be abandoned.

1. Report for the year 1930—R. G. Wiggans (unpublished).

1—Nanking
2—Nanhsuchow
3—Hsuchowfu
4—Kaifeng
b—Kweiteh
6—Yenching
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T—Yihsien

8—Wuchang

9—Taiku
10—Hwangtu
11—Tsinan
12—Tsangchow
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In connection with the reorganization of the agricultural depart-
ment at Yenching, it was decided to transfer the plant breeding
projects from Jefferson Academy at Tunghsien to Yenching. These
two locations are not very far apart and climatic and soil conditions
are not very dissimilar. It did not seem desirable to maintain plant
breeding projects at both of these stations. Therefore at the close
of the 1931 crop season a transfer of the material was made from
Tunghsien to Yenching. When the reorganization of the program
at Yenching was completed in April of that year, Mr. T. R. Chang,
who had been in charge of the projects at Tunghsien, was placed in
charge of administrative matters of the Yenching Crop Improve-
ment Station for the Department of Agronomy at Nanking. Mr.
Chang assumed his duties at Yenching in April but also continued
his direction of the projects at Tunghsien until the harvest of all
material had been completed.

As it has been pointed out, earlier in this report, the plan for
the reorganization of the Yenching Agricultural Department, was
based upon a memorandum of agreement between the University
of Nanking, College of Agriculture and Forestry and Yenching
University, the memorandum being approved by the administrative
officers of both the above institutions and by the China Famine
Fund Committee. This agreement provided that the work be
retained at Yenching University but under the supervision and
control of the University of Nanking. The recommendations made
and approved were in accordance with this part of the agreement.

However, a supplementary recommendation was made at t}lat
time, with respect to the establishment of the agricultural work of
the Mission Institutions in North China. This recommendation was
in the form of a letter addressed to Acting President H. S. Galt of
Yenching University and President Y. G. Chen of the University
of Nanking. Since this letter sums up the opinion of the writer
about as succinctly as possible, and since it was written on the
ground after considerable study, it is hereby inserted as a matter
of record: '

Yenching University,
Peiping, China,
April 15, 1931.
Acting President H. S. Galt,
Yenching University, Peiping.
President Y. G. Chen,
University of Nanking, Nanking.

Gentlemen:

I recently submitted to you a series of recommendations for the
reorganization of the Agricultural Program at Yenching University
in accordance with the mutual agreement to place that program under
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the.direction of the.University of Nanking. Both the agreement and
also my recommendations were based on the promise that the funds
allocated to Yenching by the Famine Fund Committee were to be
used at Yenching.

My study of the situation at Yenching, however, has convinced
me that the agricultural interests of the Christian agencies in North
China would be better served by transferring all the agricultural
work from Yenching to another institution. The main reason for
this is that Yenching is not and cannot become an agricultural center.
This university functions in an entirely different capacity in the
Christian program of education. It has no agricultural course. It
serves in no way as a center for farmers of the communitys/ As a
matter of fact, a farmer would feel decidedly out of place on the
Yenching campus.

The only land suitable for experimental purposes owned by the
University is the Korean Garden consisting of 260 mow of which
about one-third is taken up in waste land and buildings. The tillable
part of the garden is well adapted to experimental uses and the
buildings, which are those belonging to an old garden, are only
reasonably well adapted to the use of the agricultural work. Since
the tillable land in the Korean Garden is inadequate, other land must
be obtained. The land now being used is rented from a wealthy
landowner. It is good land but there is little probability of pur-
chasing it and rented land always introduces an uncertain factor in
experimental work. It is also some three miles from the Korean
Garden and the poor road makes transportation of material between
the two places difficult.

In my judgment, a much better location for this agricultural
work is at the Jefferson Academy at Tunghsien. This is decidedly a
rural center. Its importance as a rural training center will increase
in the future. Through the excellent work of Mr. Hunter and his
associates during recent years, farmers are already looking toward
Tunghsien for assistance in these problems. Land very near and
easily accessible to the Academy can be purchased. Buildings very
much better adapted to the work than those now in the Korean Garden
at Yenching can be crected at a cost not to exceed that at which
the present Yenching buildings are carried on the inventory.

The recommendations which I have already submitted to you
for the reorganization of the Yenching agricultural program, would
in no material way be altered by the transfer of the work to Tunghsien.
The reorganization that I have suggested, in my opinion, will function
equally well at Yenching or at Tunghsien. I presume that the matter
of the transfer of the program from Yenching to Tunghsien might
require a little time for decision. In the meanwhile the work at
Yenching can proceed in accordance with the reorganization plans.
If the transfer is to be made, it should be accomplished if possible
before the planting season of 1932 begins. i

From the standpoint of the most efficient development of the
Agricultural Program of the Christian agencies in North China, I
strqngly recommend that the program now in operation at Yenching
University be transferred to Jefferson Academy at Tunghsien.

) Yours respectfully,
SO B AL R e ok, (Signed) C. H. MYERS,
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No action has yet been taken with respect to this matter but
it has been discussed by interested parties at various times. Since
the above letter was written, action has been taken by the China
Famine Fund Committee, allocating to the University of Nanking
for another ten year period beginning with 1933, the Famine Funds
previously allocated to Nanking, and in addition the funds previously
allotted to Yenching University, the latter to be used in North
China. The continued financial support for the work in North
China is therefore assured. No permanent arrangement with
respect to an adequate area of land for experimental purposes at
Yenching has been made. Since the program is reasonably assured
for another ten year period at least, it seems expedient that this
matter and the permanent location of the station in North China
be settled. Whether it remains at Yenching, is transferred to
Tunghsien or elsewhere, land must be made available for experi-
mental purposes. It is possible that changed conditions at Yen-
ching and at Tunghsien may shed new light on the situation and
may invalidate the recommendation as to location made by the
writer in 1931.

The Nanhsuchow Station is also one of the important coopera-
tive stations, having been established in 1925 and having an
unbroken and continuous record so far as the experiments in plant
breeding are concerned. Special study was made of the work of
this Station in 1931. It was found that the number of projects
under way was greater than could be efficiently handled and
supervised by the two Chinese in charge of crop improvement. One
of these men is a graduate of Nanking, the other a graduate of
the Short Course. Both took special work in Plant Breeding and
have also attended the Special Summer Institutes of Crop Improve-
ment conducted in connection with the Nanking Program. They
are well trained in plant breeding methods and were doing good
work at Nanhsuchow, considering the number of projects for which
they are responsible. Since the departure of Mr. H. H. White from
the Mission at Nanhsuchow, no trained agriculturist has been on
the administrative staff. The present officials of the Mission were
fully aware of the need and value for agricultural work, but not
being trained in the technique of scientific agriculture, did not
have a clear understanding of objectives and the method of reaching
these. Also, curtailment of funds for the Mission made it impos-
sible to finance the agricultural program as fully as seemed desir-
‘able considering the nature and importance of the work at Nan-
hsuchow. A thorough study of the projects was made, after, which
there was a full discussion with the plant breeding staff and the
officials of the mission. Plans were made for eliminating or
curtailing some of the projects of lesser importance and for con-
centrating effort on those of major importance. Another result
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of the discussion was a better understanding on the part of those
responsible for the administration of the Mission of the purpose
and aims of the crop improvement program.

Another important accomplishment affecting the cooperative
stations in 19381 was the culmination of an agreement with Cheeloo
University at Tsinan. This agreement had been recommended by
Dr. Wiggans, the Cornell Representative, in 1930 but like the one
with Taiku, had not been completed. In the early summer of 1931,
the writer spent three days at Cheeloo University with Dr. Charles
M. Stanley and with Mr. H. W. Li, in charge of plant breeding.
A survey of land and buildings available and also a review of the
plant breeding projects in progress was made. Detailed sugges-
tions were made for procuring more land for experimental purposes,
for expanding the projects with wheat and millet, for additional
storage and work rooms, for additions to the staff as the work
developed and with respect to other matters of lesser importance,
but having to do with more efficient handling of the projects.

The writer did not find it possible in 1981 to visit the stations
at Hsuchowfu, Weihsien, Wuchang, Yihsien, Hwangtu, Kweiteh and
Tsangchow. But during the Summer Institute of that year, special
conferences were held by him with the representatives of these
stations as well as with the representatives of all the other stations.
Members of the Department of Agronomy at Nanking took an im-
portant part in these conferences. All projects were reviewed and
special problems both of administrative and technical nature were
discussed. Detailed reports of the conferences were typed, copies
of which were furnished to the representatives of the station con-
icerned, while bound copies of all the reports were made a part
of the permanent records in the office of the Department of
Agronomy.

On account of continued unsatisfactory conditions at Weihsien
and due to the fact that the better located station at Tsinan could
serve the region effectively, it was recommended to discontinue the
experimental work at the former. It was suggested that in the
future, Weihsien could function effectively as a seed center for that
region in a program of seed distribution.

Revised Memorandum of Agreement

The memorandum of agreement formulated in 1925 was designed
to meet a different set of conditions than that which prevailed in
1931. In 1925 very few well trained plant breeders were available
for the stations. It was necessary, therefore, for the memorandum
to be very specific and exacting with respect to many points of
procedure and all the work had to be very closely checked and
supervised by the Department of Agronomy at Nanking. As an
illustration, all plans of planting had to be submitted in advance of
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planting time; duplicate sets of all plans, records and notes had
to be sent to Nanking; from a study of the records at Nanking,
all selections for propagation had to be made and sent to the
stations; in some instances, even the weighing of harvests and
weighing and preparation of seed for planting had to be made at
Nanking; in short, all details of the work were centered very
closely in the Department of Agronomy at Nanking. As-mentioned
before, the wisdom of this strong centralization of responsibility
has been established beyond a doubt.

In 1931 conditions were different. The training of men, one
of the two important aims of the Crop Improvement Program, had
progressed to the point where its effect was noticeable. No longer
was it necessary to exercise such close supervision of the work.
By their contact with the program and by their study in the Summer
Institutes, the men originally on the staffs of the cooperative stations
in 1925 had become capable of working more independently. Also
more recent graduates in Agriculture from the University of Nan-
king had emerged much better trained in genetics and plant breeding
as a direct effect of the Nanking Program than were the earlier
graduates. Some of these later graduates had become connected
with the work at the cooperative stations. In view of these changed
iconditions it seemed desirable to revise the memorandum of agree-
ment with cooperative stations so as to provide more flexibility and
freedom of action without losing the advantage to be derived from
correlated effort, a very important advantage in Crop Improvement.
A new memorandum was, therefore, drawn up, which provided for
a careful scrutiny and consideration of all projects, particularly
with respect to their number, the scope of work and the general
methods to be employed in their prosecution, but permitting much
more freedom and individual responsibility on the part of the pro-
ject leader. The new memorandum was submitted to each of the
cooperative stations and was formally approved by them, and by
the Department of Agronomy at Nanking., The group of cooperating
stations functioning under this agreement is a very strong one.
The work started in 1925 is beginning to produce results. A recital
of significant results will not be made at this point but in the
discussion of the work with the separate crops mention will be made
of important points.

Organization of Department of Agronomy at Nanking

During the years 1925-31, the Department of Agronomy ex-
perienced a decided growth, not only in staff and facilities but also
in responsibilities. One outside the field seldom appreciates the
normal, expected growth of a plant breeding project. In the first
year or two, when the preliminary work is being done, a relatively
small amount of time, space, energy and equipment is needed to
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get the project under way. But as it continues in its development,
it seems to increase almost geometrically at times. With its own
projects under way at Nanking and with the responsibility of the
close supervision of the related projects of the cooperative stations
and of training workers, by 1931 the Department at Nanking found
itself almost entirely engrossed in the Crop Improvement Project,
to the detriment of other phases of agronomic work, particularly
in Soils and Crops. The revised memorandum of agreement for
the cooperative stations, placing more respensibility upon the pro-
ject leaders of those stations, relieved the members of the staff
of Agronomy from a great amount of monotonous and time con-
suming routine. In addition to this there was a real need for
a revision of the program of the Department, and at the request
of Dean K. 8. Sie of the College and Mr. C. M. Heh, Acting Head
of the Department of Agronomy, a study was made with this aim
in view.

Revision. of projects.

At the time when the projects of the department were drawn
up, it seemed desirable to have a project for each phase of work,
no matter how closely related these different phases were, in order
to definitely limit and focus upon the specific problems involved.
Thus some thirty odd projects were approved. As the standard of
achievement developed and the leaders of the various projects
obtained more experience and training, it seemed no longer necessary
to sub-divide a general project into all of its different phases. A
grouping of related problems under a general heading, simplified
the administration of the projects in the Dean’s Office particularly
with respect to the allocation of funds and the record of expendi-
tures in the Department. This grouping in no way interfered with
the proper prosecution of the project. As a matter of fact, it gave
a little more freedom and responsibility to the individual leader
without weakening in any way the research program. Provision
was made for the approval of all projects by a Project Committee
of the College, with the Dean as ex officio member. This committee
can function more efficiently when the projects are grouped under
general headings. A standard, simplified project form sheet was
drawn up and adopted for use, not alone in the Department of
Agronomy but throughout the College of Agriculture and by the
Cooperative Stations. : :

The following list of revised projects for the Department of
Agronomy was submitted and duly approved after review by the
Project Committee :—

Project No. 1—Improvement of wheat by selection.
A » *2—Improvement of wheat by hybridizati n.
" » 3—Genetic study of wheat.
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Project No. 4—Improvement of rice by selection.

5—Improvement of barley by selection.
6—Genetic study of barley.
7—Improvement of soybeans by selection.
8—Improvement of corn by selection.
9—Improvement of kaoliang by selection.

» 10—Studies of experimental methods.

» 11—Production and distribution of new strains of seed.

» 12—Improvement of corn by inbreeding and the sub-
sequent recombination of inbred lines in crosses
and double-crosses.

The above list covers all the experiments in progress in the
Department of Agronomy at Nanking. None of them involved new
problems but covered ones which had been under way for some
time. Some of them, as for example, Number 11, was made up of
a combination of six of the original ones. This new line up of
projects should prove to be of decided benefit to the Department
and to the College.

Picking cotton from the increase field, Nanking.

New lines of work.

As mentioned above, the activity of the Department of
Agronomy became somewhat one-sided, due to the emphasis placed
upon and the interest aroused in the cooperative crop improvement
program. This result was not an unnatural one. It is difficult to
maintain an even keel in such situations. It is usually necessary
in pioneer work to focus effort on particular objectives, each in
turn. It is seldom possible to emphasize all objectives at one and
the same time. This condition applied in this instance. While the
plant breeding projects were being developed to such an extensive
scale, other phases of the agronomic field more or less marked time.

This was particularly true of those fields of Agronomy, com-
monly referred to as “Soils” and “Farm Crops.” While regular
courses of instruction in Soils and Farm Crops were included in
1the curriculum of the College by the Department of Agronomy,
these courses were for the most part given by men, who were
depended upon largely for the work in plant breeding and genetics.
In July, 1931, Mr. N. F. Chang (M. 8. Wisconsin) was placed in
charge of Soils, with the responsibility of strengthening the
instructional work and developing experiments to determine the
relative values of different fertilizers, factors affecting the rate
of decomposition of composted materials and other similar problems. 2 _4
This addition to the staff should strengthen the work of the Depart- Threshing inoneass
ment considerably both in research and instruction.
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The departmental staff was further augmented in the autumn
by the arrival of Mr. Goodsell, a new Mission appointee stationed
at Nanking. Mr. Goodsell came direct from the University of
Missouri where he took graduate work for 8 years, with interests in
Genetics, Plant Breeding and Farm Crops. His first year in China
was necessarily spent in language school. Since then he has been

on duty in Nanking and has stimulated the instructional program
in Farm Crops very materially.

Cotton breeding at the University of Nanking was initiated in
1919 by Dr. J. B. Griffing of the Department of Rural Education
and Extension and conducted by him until 1927, when he returned
to the United States. During the following two years this project
was more or less inactive, except for the maintenance of seed sources
of some of the selected strains. In 1929 it was decided to place
the cotton breeding program in the Department of Agronomy which
had been responsible for the breeding of all crops except cotton,
up to that time. This transfer was made and Mr. Y. S. Chen,
formerly associated with Dr. Griffing in Extension, was also trans-
ferred to the staff of the Department of Agronomy in charge of
cotton breeding. In 1931 Mr. Chen resigned his position to become
Secretary to Dr. H. H. Love, newly appointed as Agricultural
Adviser to the Ministry of Industries of the National Government.
This resignation left the cotton breeding project in the Department
of Agronomy without a leader. No properly trained person was

available to be appointed as successor to Mr. Chen and the remaining
members of the staff of the department were so heavily burdened
with other responsibilities, that it was impractical to further load
them with the cotton breeding.

In this emergency the plan was evolved to place the respon-
sibility for the general direction and supervision of the cotton
breeding program with Dr. Love. In arranging for his services
as Agricultural Adviser to the Ministry of Industries, it had been
agreed that the University of Nanking should furnish him living
and office quarters in return for which the University was permitted
to use Dr. Love in an advisory capacity and particularly with
respect to advanced training in Genetics and Plant Breeding. One
of the younger Associates of the Department of Agronomy, Mr. S.
P. Peng, was delegated for the actual execution of the details of
the cotton projects in the laboratory and field. Mr., Peng was a
recent graduate of the College and was gerving his apprenticeship
as a plant breeder in the Department. It is hoped that with further
training and experience he will be fully qualified to accept complete
responsibility for the work with cotton. Until that time, a proper
handling of the project is assured by Dr. Love’s supervision.




Already progress has been made in the purification of seed stocks
of the varieties Trice, Acala and Million Dollar and in making aew
selections from Chinese cottons.

Program of seed distribution.

The distribution of superior strains of wheat, cotton and corn
began at Nanking about 1925, The strains distributed were Nan-
king No. 26 wheat, produced by Dean Reisner; selected strains of
Trice and Acala cotton and a selected strain of Chinese cotton,
named Million Dollar produced by Dr. Griffing, and a selected strain
of native corn named Nanking Yellow also produced by Dean
Reisner. These were the results of the earlier plant breeding at
the institution prior to 1925, By 1930 the total quantity of seed
bf these strains distributed had amounted to about 60 tons. In
Table 2* is a summary of seed distribution for the years 1925 to
1930.

No definitely formulated program for the distribution of this
seed had been followed. The strains were distributed as the result
of the efforts of extension representatives of the College and other
interested parties such as agricultural missionaries, As would
normally be expected, the bulk of the distribution was in the
province of Kiangsu, of which Nanking is the capital with the
neighboring provinces of Anhwei, Shantung and Chekiang receiving
a goodly amount while the remainder was distributed in other
provinces of Central and North China. This relatively restricted
range of distribution is not surprising. Indeed it is in accordance
with good agronomic practice. All of these improved strains had
been obtained in the experimental breeding plots at Nanking. It
was to be expected that they would be adapted to the surrounding
region and to neighboring pbrovinces with similar conditions but
not necessarily to the whole of Central and North China. As a
matter of fact it has since been proven in the work at Nanking and
at the cooperative stations that the matter of regional adaptation
is of extreme importance with wheat, cotton, corn and soybeans. It
is altogether likely that it will be of importance also with the other
crops under investigation, rice, kaoliang, barley and millet. The
performance record of the above mentioned strains was not
uniformly satisfactory. In some places a given strain was quite
as good as its record in Nanking promised, while in other localities
it gave an unsatisfactory result. This reaction to differing regional
conditions must be taken into consideration in any well-balanced
seed distribution program.

*From Report of Department of Agronomy, 1930, C. M. Heh (unpub-
lished). 4
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TABLE 2. Summary of dz'strz’bution‘ of tmproved strains
whkeat, cotton and corn—1925-1930, University of
Nanking (from C. M. Heh).

Number Amount

of catties*
Provinces

1926 14063
1927 4125
1928 18054
1929 16876
1930 19528

Total for wheat 72646

Cotton
1927-28 12696
1929 12410
1930 6300

Total for cotton 31406

Corn
1925 2421
1926 5770
1927 3262
1928 779
1929 990
1930 3664

Total for corn 16886

By 1931, some of the projects which were started in 1925 when
the Nanking-Cornell cooperation was established, began to yield
results, particularly those having to do with wheat. Out of the many
thousands of individual head selections carried in the test at Nanking,
several were beginning to show up remarkably well in comparison
with Nanking No. 26 which was superior to the farmers’ varieties.
For example, the five year average yield of the five leading strains
in 1931 was 45 per cent better than Nanking No. 26. Also there
were noted very promising strains in the wheat tests at Nanhsuchow_,
Yihsien, Yenching and Kaifeng; in the kaoliang tests at Nanhsuchow,
and Yihsien, and in the soybean tests at Nanking. It was obvious
that very soon a well thought out program for seed distribution
would have to be established. Such a program was formulated by
the Cornell representative during the Summer Institute of 1931 and

*One catty is equivalent to 1.83 pounds.
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presented, for discussion and approval, to a conference, congisting
of representatives of the Nanking Department of Agronomy, and also

1 of the cooperative stations. This program
dealt with four important factors involved in seed distribution :
(1) the number of strains to be distributed; (2) the system of
nomenclature to be employed; (8) the method of distribution, and
(4) the registration of new varieties.

As a general policy it was agreed that the number of new
strains put out should be limited, because it ig expensive and time
consuming to change varieties in agricultural practice. A new strain
ought not to be distributed unless it is definitely and significantly
superior to the varieties in general use. The number of strains
disseminated should be ag few as possible and should be determined
by the climatic requirements of the different regions.

It is almost obvious that a systematic distribution, beginning
with favorable centers and spreading out from these, is much
superior to a hit or miss random method. By focusing on definite
centers, more rapid progress can be made, especially in the
beginning when the supply of pure seed is more or less limited.
Cooperation with millers, merchants, bankers and the like is also
desirable, since these have wider contacts and a greater sphere of
influence than do individual farmers. The maintaining of a con-

stant supply of pure stock seed is very important. This was

recognized as a necessary function of the central station at Nanking
and of the cooperative stations,

The naming of new varieties is of relatively small importance,

but nevertheless it requires consideration in order to prevent the
confusion that arises from multiplicity of names. It was agreed,
that for the Nanking Crop Improvement Program, the use of a
number, preceded by the name of the station would be followed.

Registration of new varieties is important in preventing the
introduction of untried or unworthy sorts. Systems of registration
are now followed in many countries, Inasmuch as there was no
national or provincial agency organized for that purpose in China,
it was agreed that temporarily at least, the Department of Agronomy
of the University of N anking should serve as the registration bureau
for all new strains introduced by the stations cooperating in the
Nanking Program. No variety is to be distributed without the
approval of the registration committee of the Department of
Agronomy. For the consideration of this committee, the following
information must be submitted with the application for registra-
tion:—

(#) Name of the variety.

(b) Detailed description of the plant, flower, seéd, special characters,
season of maturity, adaptability and the like. This description
may vary in details with different crops, but it should be adequate
for easy and positive identification of the new variety. .
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(¢) A tabulated summary of the performance record during the entire
experimental testing beriod, which usually should involve from
5—7 years. This performance record is very important, since
it is largely on the basis of this that the variety will either be

accepted or rejected,

If, in the future, some other agency, national, provincial, or
otherwise, should be organized to provide for the registration of
varieties in China, then the Department of Agronomy may find
it desirable to relinquish this responsibility. But until that time

it seems necessary for this Department to continue to function in
that capacity.

With the program at Nanking and at the cooperative stations
covering such a wide range of territory and such a large number
of crops it seemed desirable in 1931, to more definitely fix the
responsibility for conducting the seed distribution phase of the
Crop Improvement Program. This part of the work is of the
greatest importance. In fact it might be rightly considered as
the most important link in the chain, for, unless the new varieties
produced at Nanking and the cooperative stations reach the
individual farmer and come into general use, over large areas of
the region to which they are adapted, a successful conclusion of
the program has not been achieved.

As mentioned previously, a number of the stations, in addition
to Nanking, have varieties of wheat, kaoliang, corn and soybeans
which have definitely proved, over a series of years of testing, to
be superior to the varieties commonly grown by farmers. Other
stations have promising strains which should be ready for dis-
tribution within the next few years. The next problem is to deter-
mine the range of adaptation of these various strains. This can
best be done by regional tests, so located as to include all the
different important areas and also the different strains of the crops.
Such regional tests are a necessary preliminary to an intelligent
and efficient distribution of seed.

Also as the program develops it is desirable to fix the respon-
sibility for maintaining foundation stocks of seed. This can prob-
ably best be done by the person in charge of regional testing, who
should also cooperate very closely with the committee in charge of
registration of new varieties. As a matter of fact he might well
be an ex officio member of this committee.

Also some system of inspection, adapted to Chinese conditions
must be worked out in order to insure a constant supply of pure
seed of recommended varieties to farmers. It is also possiblg anﬂ
not improbable, with the growth of cooperative agencies vyhlch_ is
in evidence in recent years in China, that some sort of a certlﬁ_catlon
process will be devised, similar to that used in other countries.
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Considered in its entirety, the seed distribution program of
the Nanking Crop Improvement Project is of great 'mportance,
involves many phases of work and all in all is a challenging task.
In order to focus this part of the work more definitely, it was
placed under the direction of Mr. C. M. Heh, who from 1926-31
had served most efficiently as Acting Head of the Department of
Agronomy. A leave of absence and a scholarship for one year was
recommended to permit him to pursue graduate study in genetics
and plant breeding at Cornell University and to make a first hand
study of seed distribution and certification in the United States and
Canada. In the meantime a number of regional tests were estab-
lished in 1931 to get this part of the work under way. When he
returns to China, Mr. Heh will assume full responsibility for and
will devote his entire time and energy to the seed distribution work
in all its phases. With this addition the plant breeding work seems
now to be organized on an efficient, permanent basis.

Cooperation with other departments.

From the very beginning of the Nanking Crop Improvement
Program by the Department of Agronomy, there has been the
closest cooperation with the Department of Plant Pathology, in
the earlier stages under the direction of Dr. R. H. Porter, and
since 1927, under the direction of the Chinese members of the staff.
In his earlier survey work, Dr. Porter had shown the tremendous
losses to crops from diseases and the importance of breeding for
disease resistance. When the plant breeding projects of the
Department of Agronomy were drawn in 1925, provision was made,
whereby the disease reaction of all strains under test at Nanking
and at some of the cooperative stations, would be made by the
Department of Plant Pathology. This arrangement is an outstand-
ing example of inter-departmental cooperation on a general project,
and is still in effect. While disease resistant strains of all crops
studied have not yet been obtained for distribution, real progress
has been made in locating certain strains valuable for crossing
and in developing technique for testing disease reaction.* It is
highly desirable that the cooperation between the two departments
be maintained in the future as it has been in the past.

*See the following references:—

Porter, R. H.—Seed disinfectants for the control of kernel smut
of foxtail millet. Proc. 8d Pan-Pacific Sci. Cong., pp, 2103-
2107 (1926).

———, Yu, T. F. and Chen, H. K.—The effect of seed dis-
infectants on smut and on yield of millet. Phytopath.
XVIII, 911-919 (1928).

) and — —— —The response of hulless barley
to seed treatment for covered smut and stripe disease.
Phytopath. XIX, 667-665. (1929).
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There is a great field in China for the economic entomol"ogist.
Unfortunately at the present time there are only a few entomologists
who are engaged in studying insect pests and methods for their
control. In North China the mole cricket does a great deal of
damage each year to kaoliang and millet. In the Yangtse Valley,
wheat nematode is rapidly assuming importance as a limiting factor
in wheat production. Also the stem borer causes considerable loss
to the rice and millet crop in many sections. The above are three
examples of many that might be cited. Of recent years, plant
breeders are attacking this problem of insect control through the
breeding of insect resistant strains. This is a relatively new lead
in plant breeding but is already yielding promising results. A
project for producing nematode-resistant or tolerant strains of
wheat and also one for borer-resistant strains of rice iz in progress
at Nanking. But to properly prosecute these projects and similar
ones with other crops, it is almost necessary to have the active
cooperation of a trained entomologist. It is to ke hoped that in
the future this phase of the work may be developed much more
fully and in cooperation with the newly established Department of
Entomology.

At the University of Nanking, the Department of Agricultural
Economics is conducting a very elaborate series of economic and
social surveys. The schedules for these have been very carefully
drawn with the result that valuable data are accumulating, which
are primarily of interest to the sociologist, the economist and the
student of farm management. These schedules contain bianks for
general information on crop production and distribution. If to
this could be added information concerning varieties, it would be
of considerable value to the plant breeder. It is possible that a
slight revision of.the schedules, which might be suggested by the
Department of Agronomryv, would in time make available information
of value to those in charge of the plant breeding projects. This
phase of cooperation would be keneficial.

Building equipment and land.

During the year 1931, some valuable additions were made to
buildings and equipment of the Department of Agronomy. The most
notable of these were the two new green-houses, completed in Sep-
tember, 1931, made entirely of iron, cement and glass and including
a floor area of 3750 square feet. There is a head-house attached
to these, providing space for two offices and two small fumigation
rooms, in the basement of which there is located the heating plant
for the green-house. These green-houses fill a long felt want of
the Departments of Plant Pathology and Agronomy to whose use
they have been assigned and will be of great value in promoting
the work of both departments. ‘




a0 et

Also in the summer of 1931, arrangements were completed for
the building of a wire cage in which experimental plants, particul-
arly cereals, could be grown under outdoor conditions and yet be
thoroughly protected from damage by birds, which is often very
serious when protection is not given. This cage is solidly con-
structed with concrete posts and woven-wire and covers an area
of 117 feet by 90 feet, a total of 10530 square feet. The cage was
completed in December, 1981, and has already proven to be a valuable
addition to the departmental equipment.

The removal of the Department of Agricultural Economics from
Bailie Hall, the main agricultural building of the University of
Nanking, to the building formerly devoted to the Language School,
made it possikle to add to the office and laboratory space allocated
to the Department of Agronomy. The rearrangement of the office
and laboratory space, made possible by the addition, provided much
more desirable quarters and laboratory space for the 18 members
of the staff, including the additional quarters needed for the
expansion of instruction and research in Soils and Crops.

Since 1925 a considerable area of land has been provided for
the experiments of the Department of Agronomy. This land was
purchased by the College and allocated to the Department. The
three main farms, Tai Ping Men, Shen Tsi Men and Heh Ma Ying,
are located some three to four miles from the campus but a good
road makes them easily accessible by cart, rickshaw, bicycle or
auto. The total area of these three farms, suitable for experiments
and for increase plots, excluding area devoted to buildings, is 732
mow.* At the Tai Ping Men Farm, the main experiment field,
there was completed in 1926 a threshing and storage shed and a
large concrete sunning and drying platform. There are also ade-
quate buildings for housing the caretaker and the necessary animals
and implements. As the program has expanded, there is now need
for an addition to the storage and threshing shed, particularly for
taking care of foundation stocks of pure seed, which are now
beginning to increase rapidly. Another item of equipment very
much needed, is a light auto-truck for transporting material between
the experimental farms and the laboratory on the campus. This
item has been recommended in each annual report for several
years past. It should be provided as scon as possible.

The research garden of the Department of Agronomy located
immediately adjacent to the campus, includes a usable area of
about 83 mow. This garden provides an excellent place for the
growing of materials for crossing and also the growing of the
hybrids in the earlier stages of work before they are taken to the

*One mow ig equivalent to one-sixth acre.

a— 81 —

final tests at the experimental farm. The combination of this
garden with the new green-houses now provides the department
with up to date facilities for plant breeding and genetic work.
These facilities should be maintained and provision should be made
for enlarging them in the future as the expansion of the projects
demands.

Special scholarships for staff members.

The great demand upon the Department of Agronomy at
Nanking to train plant breeders, in the regular College course, in
special courses such as the summer institutes and by actual contact
with active projects in the laboratory and in the field, emphasizes
the need for maintaining and strengthening the staff of that
department. In the summer of 1981 the Board of Directors
recognized this fact and approved the recommendation of the Dean
of the College for one year’s leave of absence and $2,000 scholarship
each for Messrs. C. M. Heh and S. Wang, who had been efficient
members of the staff of the Department since 1924. Also in con-
nection with the reorganization of the Yenching program, provision
was made for similar scholarships for Messrs. S. T. Shen and T. R.
Chang. Each of these four men were granted these scholarships to
enable them to spend a year in graduate study in America.* This
system of granting scholarships to outstanding men of the staff
to enable them to make special advanced study, should be con-
tinued in the future. Naturally, in picking men for such scholar-
ships, attention should be paid to their qualifications so as to
choose men whose records justify the expenditure of money and
whose qualifications are such as to insure their getting full benefit
from graduate study.

Instruction

Previous to 1931 each of the Cornell Representatives par-
ticipated in specially scheduled courses in the D.epartment pf
Agronomy, during their period of residence at Nanking. That is,
beginning with their arrival, usually in March, they gave f_ormal
lectures and conducted laboratory practice from then until the
end of the spring term, and also from the opening of th_e fall term
in September until the time of their leaving, usually in October.
These courses were special courses arranged in advance and open
to a selected group of students. The subject matter covered was in
the fields of Genetics, Plant Breeding, Biometry and Taxor}omy of
Farm Crops. Complete details of the instruction offered in t}_lese
courses were given in the annual reports made by the representatives

*In June, 1933, three of these four men completed the work _and
receivIer(li the éegree,of M.S. at Cornell University. The fourth received
‘his degree the preceding year, June, 1932,
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from Cornell. It does not Seem necessary to repeat these here.
It should suffice to say that in every case the instruction offered
was of the same grade and covered the same field as that offered
by the three professors concerned in their teaching at Cornell and
that the class of students was always a selected group, who were
able to profit to the fullest possible extent from these irregularly
and specially scheduled courses,.

In 1931 the writer did not offer any such courses during the
regular session of the College. As mentioned previously in this
report, he was requested to devote a major portion of his time to
various problems of organization. A few formal lectures on sub-
jects of a more general interest to students of the College were
given. In addition many individual conferences were held with
the junior members of the staff at Nanking and at the cooperative
stations visited, with respect to special research problems and
graduate training in general. All of these men were graduates
of Nanking or other Colleges and were qualified to undertake post-
graduate work. Each of them was also working on one or more
of the regularly scheduled projects and was desirous of adding
to his training and experience. This was obtained in part by the
personal and individual conferences which were in the nature of
graduate instruction by actual contact. This is probably the
best method of graduate teaching. It is difficult to estimate in terms
of hours or credits the amount of such work but a tremendous
amount of time and energy was devoted to this during the entire
period of residence at Nanking and the cooperative stations in 1931,
and indeed throughout the entire period of the cooperative project.

Summer Institute of Crop Improvement.

The purpose back of the organization of the special institutes
of crop improvement, in connection with the Nanking Program,
was to provide intensive courses of instruction in Genetics, Plant
Breeding and related subjects, for workers who had not had the
opportunity to receive such training in connection with their college
or short-course work. It was not the intention to furnish instruction
for undergraduate students at Nanking but rather for those who had
graduated there or elsewhere and were connected with various
institutions where plant breeding was in progress or was contem-
plated. In the beginning it was believed that the institutes would
prove to be of service mainly to the members of the staffs of the
cooperative stations. Later it was found that workers from other
institutions found the institutes well worth while, and the atten-
dance consisted of representatives from many outside institutions,
both mission and governmental,

A secondary but not unimportant purpose was to bring the
Nanking cooperators together at least once a year to discuss
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problems arising in connection with the work at their stations and
to check upon methods of technique employed and results obtained.
By doing this it was hoped to maintain unity, continuity and
coordination of the work at Nanking and the cooperative stations.

The First Summer Institute was under the direction of the
writer at Nanking, July 12 to August 4, 1926, and the second one
was conducted by Dr. Love, also at Nanking, during the summer
of 1929. The third was held at Yenching University, July 18 to
August 5, 1930 and was directed by Dr. Wiggans. In each of thege
three institutes, lectures and laboratory practice were given in
Genetics, Plant Breeding and Plant Pathology. Also numerous
individual conferences dealing with specific problems were held.
The interest in and the results from these Summer Institutes was
very encouraging to those responsible for them. They as:csu.med a
very important place in the program so far as the training of
workers was concerned.

Considerable emphasis, therefore, was laid upon the Fourth
Institute, to be held during the summer of 1931, the last year of
the formal cooperation between Nanking, Cornell and the Inter-
national Education Board. It was scheduled from July 6—24. The
preliminary organization was well set up and functioned smoothly
under the direction of Mr. C. M. Heh of the Department_ of
Agronomy. Announcements were sent out early in May fco various
institutions, both governmental and mission. The following quota-
tion is from this announcement:—

“The purpose of the Fourth Summel_' Instit.ute of Crop Improve-
ment is to offer instruction and training in the ngethoqs, and
technique of plant breeding and the methods of controlling diseases,
as a part of the plant improvement program of the Ag?onor'ny
Department of the University of Nankmg,. for those primarily
interested in the improvement of crops for China:

(1) As cooperators with the department in its plant improve-
ment program.

(2) As staff members of other institutions or organizations
who are making efforts along the same line,

(3) As individuals without institutional connections who may
be sufficiently interested.

It is hoped that as a result of the summer cm}ferences and
other efforts, uniform methods of plapt improvement will be adopted
by all those making efforts along this line, to the end that re§ults
secured at one place by one individual or more are not only reliable
but also can be fairly comparable wit'h results secured by another
and independent worker at another time or ‘place. We hope also
that some of the problems in plant .breed'mg \york as to me,f;hod and
technique, can be solved through discussions in conference.

i e tifying.
The response to this announcement was wholly gra :
There were 91 persons regularly registered for the Institute, with
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20 regular visitors from the staff of the College of Agriculture at
Nanking, mostly from plant science departments. There were 32
institutions represented of which 17 were governmental and 15
private, representing 9 provinces, as follows:—

Province i No institutions
R represented

IR AT S T o e s R e S 9

Anhwei s

Hopei

Kwantung

Shantung ..

Chekiang

Honan

Hupeh

Shansi A T L T ST

This distribution of attendance shows clearly the appeal made

by this opportunity for special training. Those coming to Nanking
in July did not come on a summer vacation. The weather there at
that time is not conducive to vacation activities. They came to
do intensive work and they found the full program which was
mapped out in advance in the preliminary announcement. Follow-
ing is a description of the courses given, together with a record
' of the registration:—

Elementary Plant Breeding—Dr. T. H. Shen. This course
consisted of 5 one-hour lecture periods and 8 two-and-one-half-hour

laboratory periods per week. It dealt with elementary principles
of genetics and practical methods of crop improvement. It was
intended for those who had no previous training in Plant Breeding
and did not understand English. There were 51 regularly regis-
tered with 6 visitors.

The course in Plant Pathology was given by Professor F. L.
Tai. It consisted of 5 lecture periods of one hour each and
2 laboratory periods of two and a half hours each week. Diseases
of crop plants, methods of control and their relation to crop im-
provement were covered. There were 91 who registered for the
entire course with 6 visitors who attended all the lctures.

A course in Advanced Plant Breeding was given by the writer
of this report. It consisted of 5 lecture and 2 laboratory periods
each week. This course was designed for those who had previous
training in Genetics and Plant Breeding and who could also use
English. It dealt with the principles of Genetics as applied to
Plant Breeding, the development of methods of breeding, and the
analysis and interpretation of data. There were 40 regularly
registered for this course with 14 vigitors, who took the lectures

only. ! , H
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; A course in Biometry was given by Dr. H. H. Love. As men-
‘glor}ed .earlier, Dr. Love came to Nanking in March, 1981, at the
1r}v1tat10n of the National Government at Nanking and the Provin-
c1al. Governments of Kiangsu and Chekiang, as Agricultural
Adviser. By cooperative arrangement, the College of Agriculture
and Forestry of the University of Nanking was permitted to use
Dr. L_ove’s services in the training of advanced students in plant
breeding. Thus it was possible to have a course in Biometry
offered by him in the Fourth Summer Institute. This course was
also limited to those students who could use English. It consisted
of 3 two-hour periods each week and dealt with the methods of
calculation and application of the more important statistics and
with the experimental error concept. There were 40 students
}'egtularly registered for this course with 6 visitors attending the
ectures.

In adfiition to the regular courses, there were four special
lectures given, one in English, the rest in Chinese. The subjects
of these lectures and the name of the speaker follow:—

_(1) Agricul’gural Research and Demonstration—Dr. H, H. Love,
Agricultural Adviser- to the Ministry of Industry.

(2) The _Relation of Rural Organization to Crop Improvement—
Mr. C. M Chiao, Department of Agricultural Economics, University
of Nanking.

(3) The Work of the Shanghai Bureau of Inspection and
Testing Commercial Commodities—Mr. P. W. Tsou, Director. -

(4) The Way to Success—Mr. T. H. Chien, Director, Museum
of Natural History, Nanking.

During the Institute the following field trips were made:—

(1) To the experiment fields and laboratories of the College
of Agriculture of National Central University, to see something of
the genetic and cytological research and the plant breeding and cultural
experiments with cotton, rice and wheat.

(2) To thga experimental farms of the Department of Agronomy
of the University of Nanking, to see the experiments with wheat,
barley, soybeans, millet, kaoliang, rice and corn.

(3) To the National Meteorological Station at Pei-chi-ko,
Nanking, a modern station located on the identical site that has been
used for that purpose for 1500 years.

(4) To the Botanical Garden in the Sun-Yat-Sen Memoria] Park,
just outside the walls of Nanking.

The individual conferences held during the Institute have
already been referred to as well as the general conference of the
representatives of all the stations cooperating with Nanking. These
constituted an important part of the work of the institute, so far
as the writer is concerned, and consumed all of his spare time
between lectures and laboratories.
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Of perhaps lesser importance, but nevertheless of gonsider.'able
value, were the three social functions at which the entire Instljzt}te
including the faculty were present. To those who are familiar
with Chinese courtesy and hospitality, no explanation is necessary.
To others, there is not time or space here for adequate description.

The Fourth Summer Institute was one of the outstanding
features of the program for 1931. There was a larger atten.dance
than at any of the previous ones, a better balanced series of
lectures, laboratory practices and field meetings was poss1b.le, and
the interest and zeal manifested by those registered for the dlffergnt
phases of work could not have been better. '_I‘hat the Nankl.ng
Project with the Summer Institutes is performl.ng. a real service
in agricultural education in China, outside the mission and private
institutions, was evidenced in the Fourth Institute by t}}e l_arge
representation from provincial and other governmental institutions.
The following list is evidence of the fact:—

1—National Mass Education Movement, Tinghsien, Hopei.
2—Kao-yu District, Experiment Station, Kiangsu.
83—Chekiang University, Hangchow.
4—Kiangsu Provincial Wheat Experiment Station, Hsuchowfu,

Kiangsu. . ;
5—Wukiang Agricultural Extension Department, Wukiang, Anhwei.
6—Second Provincial Vocational School, Runan, Honan. :
7—XKiangsu Board of Agriculture and Mines, Chinkiang, Kiangsu.
8—Kiangsu Provincial School, Wusih, Kiangsu,
9—Honan Water Conservation School, Kaifeng, Honan.
10—Hupeh Provincial Rural Normal School, Wuchang, Hupeh.
11—Lingnan TUniversity, Canton, Kwantung.

iti School, Pingting, Shansi.

igzg;;,tiiglﬁ:ricultur;l Experiment St'ation, (.Jhiating, Kiangsu.
14—International Famine Relief Commisswnr Tsinan, Shantlll{r}g. s
15—Changshu Agricultural Experiment Sta.tlon, C.hangshu, 1:ng s
16—National Bureau of Inspection and Testmg', Tsingtao, Shar.l ung.
17—Kiangsu Provincial Rice Experiment St::).tlon, Sooc}}ow, Kla.;)gsu.
18—Honan Provincial Horticultural Experiment Station, Kaifeng,

Honan. { :
19—Chekiang Provincial 'Agricultural Experiment Station, Hangchow,

Chekiang. . .

20—Chekiang Provincial Cotton Experiment Station,

Chekiang. o

21—Honan University, Kaifeng, Honan. . ,

Another significant fact has to QO with the a;ag}e:m lciszaf)l? g{f
those who attended the Fourth Institute. Out o e

Siao-shan,
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regularly registered students and 20 viditors to the lectures, 66
were graduates of recognized Colleges, 24 were upper-classmen
from the University of Nanking and 21 were graduates of the
Nanking Short Course in Agriculture. All of these, except the 24
upper-classmen of Nanking, had been out from one to several years
and were engaged in teaching or experimental work at their
respective institutions. The Institute was in fact a Graduate
School of Agriculture, dealing with a limited field of work. The
value of these institutes in connection with the Nanki

is beyond question. Th

plishment,.

ong with the
rest of the program. It is highly desirable that special schools

of instruction, similar to the Summer Institutes, be continued as an
established part of the Departmental Program,

Experimental Work in 1931

The five annual re
dealt in consid

Beginning in 1925 with the so-called small
grain crops such as wheat, rice, barley and also with soybeans,
the number of projects increased until in 1931 there were active
Projects in progress with all of the crops of major importance in
Central and North China. This list included, wheat, rice, barley,
millet, kaoliang, soybeans, corn, cotton and cabbage.

In the earlier years considerable attention had to be paid to
the establishment of proper methods. In some cages these could
be adapted directly from the experience of others. In other cases,
new methods adapted to the crop and

Through actual contact with the projects under the direction of
the Cornell representative and through intensive study in the
Summer institutes, the men originally connected with the staff
gained experience ini

Thus in 1931, the writer found upon his arrivel at Nanking a
well organized, well trained staff of plant breeders working upon
well established projects. There wag not, therefore, the need for
devoting as much time to the details of the various projects as
there had been in the earlier period of work, Already some
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data had been published by those responsible for projects.
Other experiments had progressed to the point where publication
of results will be possible in a relatively short time. These will
speak for themselves. In the present report, this section dealing
with the experimental work for 1931 will deal only with the high
points and will indicate some additions or changes in the methods
of procedure of some of the projects. For convenience each crop
is treated under a separate heading.

W heat.

Full responsibility for the work at Nanking with wheat was
placed with Dr. T. H. Shen, when he assumed his duties at Nanking
in 1927 at the conclusion of his graduate study at Cornell Univer-
sity. In 1926, Dr. Shen had his first contact with the Nanking
program, when he was granted a special Fellowship by the Interna-
tional Education Board and a leave of absence from his graduate
study at Cornell, to enable him to join the writer at Nanking and
to assist in carrying on the work of that year. It was at this time
that the arrangement was made for Dr. Shen to join the staff of
the Department of Agronomy as soon as he had completed his
graduate study. This active contact with the project in 1926 was
valuable preparation for Dr. Shen because it made it possible for
him to adjust himself very promptly to the work when he assumed
his new position. The plan was also an excellent one from the
standpoint of the Department of Agronomy there, for it made it
possible to add a well trained and experienced man to the staff
and also one who was not unfamiliar with the work of the Depart-
ment. Also his appointment was made at a critical time in the
program, immediately following the temporary break in the coopera-
tion caused by the political disturbances of the spring of 1927.
Dr. Shen’s services to the institution at that time and during the
succeeding years, have been of great value in maintaining the
continuity and stability of the research and teaching program.

Under his able direction the wheat projects have developed
rapidly at Nanking and at the cooperative stations. Two lines of
work are in progress: (1) the production by selection and hybrid-
ization of new strains superior in vield, disease resistance or in
other important characteristics, (2) genetic studies, in which the
" mode of inheritance of various factors is being determined. Real
progress has been made in both of these lines.

Beginning in 1925 thousands of individual selections have been
made and run through the routine rod-row testing program. It is
not desirable or necessary here to describe this process. The
methods used were well established and for the most part may
be found in publications from various sources. In fact, in 1925,
the methods were briefly outlined by Dr. Love and were translated
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into Chinese and published for the benefit of those who were not
versed in English. Evidence of the success of the selection program
may be seen in Table 8, where are given the yields from 1927 to
1931, of eight of the outstanding selections at Nanking, judged by
their performance record for that period of time. The yields of
these line selections are remarkably good asg compared with the
check or standard variety but it must be remembered that all of
these selections were made in a practically pioneer field were
no such work had been previously done. If another large series
of selections were made throughout the same region, it is hardly
to be expected that such outstanding results would be obtained.
Within one or two years more, final decision can be made as to
which one or two of these eight strains will be recommended for
distribution. They were placed in regional tests in 1931 in order
to get information as to the range of their adaptation.

Similar results have been obtained at the Kaifeng cooperative

ion, where the vields of four new selections for the six year
period, 1926-31, showed gains of from 12 to 28 ber cent over the
standard variety, which in turn like Nanking No. 26 was a selection
and superior to the farmers’ varieties. Milling tests of the Kaifeng
selections, made at the Shanghai Research Association in 1931,
showed these wheats also to be of very good quality.

At the Nanhsuchow cooperative station a strain designated as
No. 6 has been under distribution for several years. It had proven
to be superior to the local farmers’ varieties and the local demand
for it far exceeded the supply. A new strain, No. 61, which was
among the selections made in 1926, has proven to be about 30 per
cent better than No. 6. Multiplication of No. 61 was made in 1931
and it is now ready for distribution in the region of Nanhsuchow.
This strain also was placed in the regional tests in 1931.

A study of the data from the wheat experiments at Yenching
in 1931 did not reveal strains of sufficient superiority to be deemed
worthy of distribution. In the light of results at other stations
it seemed probable that the original number and range of selections
had not been adequate. Therefore in the summer of 1981, over
11,000 new individual selections from Hopei and Tsai-har were
made by Mr. S. T. Shen, who is in charge of wheat at Yenching.
These were placed in head-rows in the fall of 1981 and will be
continued on through the testing process in the usual manner.
From these it may be reasonably expected that outstanding strains
will be obtained.

The work with wheat at the other cooperative stations has not
yet reached the point where new strains are ready for distribution,
but is proceeding normally and may be expected to yield results
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variety, Nanking, 1927-1931.

(from T. H. Shen)

9.6

26.8

11.6

23.2

Selected
from
Chinese
wheat
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Standard variety is No. 26 which yields 7 per cent better than the farmers’ variety.
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in due time. The instances given above where success has been
attained are drawn from those stations where more intensive work
has been possible in the earlier years.

The selection program with wheat was started first as experi-
ence indicated that it would produce results in a minimum amount
of time. But it was also recognized that the method of hybridiza-
tion must be applied if fullest success was to be attained, because
a sgelection program, if intensively conducted, sooner or later
reaches a stage where no further progress can be made. That
is, when all the good things have been sorted out of the general
population, there is nothing more left, except what might occur
as the result of chance crosses or mutations and these occurrences
in wheat are rare. Therefore a program of crossing of wheat was
inaugurated in 1926 at Nanking. The first crosses made were
between Japan Bearded, Early Arcadian and Honor, varieties
readily recognized by those familiar with wheat. By 1931, straing
from these crosses were in the comparative yield tests and were
giving results most promising, indicating that some of them may
prove superior to the line selections referred to above. Another
series of hybrids made for the purpose of obtaining strains of good
yield and quality and also resistant to flag smut, had been carried
to the third generation. The value of these remains to be deter-
mined. All of the hybridization work is carried on at Nanking but
promising strains obtained are sent at once to the cooperative
stations to be placed in the tests.

The genetic studies with wheat are conducted by Dr. Shen at
Nanking. The following characters are being studied: shape of
head, height of plant, double spikelet, compound spikelet, reaction
to flag smut, reaction to nematode, hairy leaf, awn characters.
Good progress has been made in these studies. No attempt is made
here to report upon them in detail. This has already been partly
done in some of Dr. Shen’s publications and further reports
undoubtedly will be made by him in the future. Here it will suffice
merely to stress the importance of such studies, not only from
the standpoint of their possible application to breeding work but
also from the standpoint of their value as providing illustrative
material for teaching.

Barley.

In the Nanking program, barley in importance comes after
wheat, kaoliang, soybeans, millet and rice. Improvement work is
being conducted at three places, Nanking, Nanhsuchow and
Kaifeng. At Nanking, under the direction of Mr. S. Wang, selection
and hybridization are both employed. At the other i.» stations
the selection method only, is being applied. :
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At Nanking the first selections of barley were made in 1925.
Further selections were made in 1928. In addition foreign varieties
were introduced into the tests beginning with 1927. At the close
of the harvest in 1931 an analysis of the data by Mr. Wang showed
that none of the selections obtained were enough superior to the
farmers’ varieties to justify putting them into distribution. Of
the foreign introductions, Texas Winter and Wisconsin Winter
were slightly better in yield than the standard. But each of these
strains was too late in maturity to fit in with the cropping system
practiced in the Yangtze Valley. Here again it seemed probable
that selections had not been made in sufficient number and over a
wide enough range to get outstanding strains. Work at Cornell by
Dr. Love has shown that in selection experiments with small grains,
only one or two outstanding strains may be expected from 12,000
selections. Therefore in the summer of 1931 at Nanking additional
selections were made in the province of Kiangsu, consisting of
10,000 heads of hulless and 1017 heads of hulled barley. These
were planted in the test in the fall. When these have gone through
the test, a period involving about five years, it will be definitely
demonstrated whether or not superior strains of barley for that
region may be obtained by selection.

In 1929 a series of 180 crosses of different strains of barley
were made for the purpose of combining into one variety the
desirable characteristics of resistance to covered smut, stiff
straw, early maturity and high productivity. Weak straw and
susceptibility to covered . smut appear to be the most important
defects of Chinese barleys. The work with these hybrids has not
been carried far enough yet to know what strains of walue may
come out of it. However, the varieties used in making the crosses
carried the desirable characters. It seems highly probable that a
happy combination will eventually be obtained.

In addition to the plant breeding work with barley, Mr. Wang
is also conducting genetic studies, involving particularly awn
characters, one of which is a new character of awn not yet reported
in barley. Publication of the results of some phases of this study
will be made within one or two years.

At the Kaifeng station, three selections of barley, judged by
the five year average yield, were worthy to be considered for distri-
bution. At the Nanhsuchow station, one other strain appeared
outstanding. All of these are to be placed in regional tests. When
this regional test has been completed, decision can be made as to
distribution of barley. It is possible that distribution will have

to be delayed until some of the later selections or hybrids are
available.

i An

 Soybeans.

The soybean work at Nanking was started in 1923, when Pro-
fessor G. E. Ritchey, who was then head of the Department of
Agronomy, collected some 60 varieties from different parts of
Honan, Hopeh and Shansi, and planted them in a variety test at
Nanking. In 1924 Mr. S. Wang was placed in charge of the soybean
project. Individual plant selections were made as follows:—

No.
selections Province
407 Kiangsu
600 Honan
1080 Kiangsu
100 Anhwei
209 Shantung
61 Shantung
52 Nanking
500 Kiangsu
2500 Kiangsu

———

Total 6209

All of these individual plant selections were placed in the compara-
tive tests where their performance record was af:cur_ately recorded.
One very superior strain has been obtained which in the,tests .at
Nanking yields about 50 per cent more than the be.st farmer’s strain.
In 1931 plantings of this strain were made for increase purposes.
Distribution of seed to farmers will be made as rapidly as possible.

In his experiments, Mr. Wang has established the fact that
the soybean is more sensitive to environmental chan.ges than some
of the other crops as, for example, wheat an'd kaoliang. That s,
the range of adaptation is not so wide. ThlS‘ meansv tha.t strains
of soybeans will have to be developed for dlﬁgrer}t regions, and
free use must be made of regional tests befor.e dlstr1})u:clon of seed.
He also has made a study of the correlations existing between
such characters as height of plant, size of seed, number of seed,
date of maturity, and yield. Another g.tudy was on the effect o£
length of row and number of replications upon the accuracy od
field tests. Both of the above studies were completed in 1981 an
the results prepared for publication.

ork with soybeans at Nanking has made e_axcellent pro-
gres:h%tvl:dies which gre important from the.stgndpomt of me_thqd
have been completed. One striking new strain is ready for dl.s’gn-
bution in the surrounding region, while several even more pror'msn;lg
strains from some of the later selections are showing up in the
tests.




Soybean selectiong are also being tested by the cooperative
stations at Nanhsuchow, Kaifeng, Yihsien and Weihgien. The

ot so great as at Nanking, but

h have been obtained from the

ecause of their possible adaptation due to some

observed characteristics as, for example, time of maturity. Several
Promising strains are emerging in the tests at Kaifeng, Nanhsuchow
and Yihsien. Ag mentioned in an earlier section, the cooperation
with Weihsien wag discontinued at the close of the 1931 crop season.

Rice.

Rice projects are in progress at Nanking and at the coopera-
tive station at Wuchang. Since 1927 those at Nanking have been
The experimental land

controlled by the University does not include a very large area

suitable to rice growing. For this reason the work with this crop
has been limited.,

methods, the direct meth
breeder. It is not presu

culture of rice. The results for the three years 1928-30, were
promising but not conclusive. The experiments in 1931 were so
seriously damaged by the severe flood that no data were obtained.

This experiment will be continued until definite conclusions can
be drawn.

Another_ project at Nanking involves a study of the reaction
of different strains of rice to the stem borer. Preliminary observa-
i trains may differ with respect to the
amount of infestation by this pest. Whether or not this is an
inherited characteristic is not known, but the object is to determine
this point. If such resistance is discovered it will be of inestim-
able value to the rice-breeder as well as to the grower, becauge
the damage by the stem borer is often serious.

splanting method
are also involved in this experiment. Here again the damage by

flood prevented the recording of data in 1981, but reserve supplies of

*Dr. Shen estimates that the direct planting requires only 5 per cent
as much labor as the transplanting method, A
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seed made possible the continuation of this project, the final results
of which will be of immediate value to those interested in rice
breeding in China, as well ag elsewhere.

A considerable number
also b

cerning any of these, the results so far indicate that the selection

method with rice may be as successful as it has been with wheat
and soybeans.

i ’

possible to continue the work with both rice and wheat, with the
loss only of one year’s time. In 1931 the number of rice selections
was increased by some 3000 which were made that year.

Kaoliang.

Kaoliang is well adapted to the drought conditions of north
central China, where it is one of the very important crops. The
grain furnishes food for human as well ag animal consumption.
The stalks, are used in making dwellings, windbreaks, fences and
the like, and the roots are used as fuel. It is hard to conceive of
existence in some parts of North China without kaoliang. Naturally,
therefore, the main breeding projects are located at the cooperative
stations in these regions. Nanking is located Jjust beyond the area
in which the crop is usually grown. It was desirable, however, to
have some work with kaoliang at Nanking for the purpose of
training students. For this, different general types were used and
the work focused on g study of methods, applicable to breeding.

One of the problems had to do with the effect of selfing and
was begun in 1929 under the direction of Dr. Shen. Thirty eight
strains, representing different types of kaoliang were used. To
determine the effect of selfing, notes were taken each year on (a) the
yield, (b) the number of heads per plant, (c) the per cent of grain
in the head, and (d) the average weight of kernels. In 1931 no data
were obtained on account of damage by floods. The data for
1929-30, however, indicated strongly that selfing for two generations
did not result in any appreciable loss of vigor. These results,
together with those obtained from selection experiments at the
cooperative stations, show that selfing of kaoliang results in the
isolation of strains which may be either superior or inferior to
the original variety from which they were obtained and confirm
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the use of the individual method of selection by selfing as a means
of improving kaoliang.

A‘nother study of value from the standpoint of method is the
experiment made to determine the length of row and number of
?epllcations necessary to obtain a reasonable degree of accuracy

within one or two years more.

Also in 19381 a study was made of the method of threshing
kaoliang and the relation of the total weight of head to the weight
of grain from that head. A new and simple form of threshing box
was designed by Dr. Shen which greatly reduces the labor of
threshing in connection with the breeding experiments. Inciden-
tally, this box was also found to be equally useful for threshing
rice, wheat, barley, soybeans and millet. All of these studies of

method are of use in the breeding program as well as in the giving
of instruction.

Selection experiments to obtain superior strains of kaoliang are
under way at Nanhsuchow, Kaifeng, Yihsien, Yenching, Hsuchow,
and Taiku. The success of selection of new strains is indicated
by data from the experiments at Nanhsuchow, where the kaoliang
project is of major importance. A summary of yields of six
selections is given in Table 5. At the Kaifeng station four strains
have been obtained which average about 20 per cent better than
the farmers’ variety. Very promising strains have also been
obtained at Yihsien. In 1981 plans were made to place all of these
new strains in regional tests at Kaifeng, Yenching, Nanhsuchow
and Yihsien. Within two or three years, it will be possible to
begin general distribution of one or more of these strains, depending
upon their performance in the regional tests and at the station of
their origin.

Millet.

Millet is also a crop which is adapted to the drought conditions
of North China and is one of the most important food crops in the
region where it is grown. It is not commonly grown in the region
where Nanking is located. But here again, as in the case of
kaoliang, two studies on methods of breeding millet are being
conducted at Nanking. These are under the direction of Mr. C. M.
Heh. One of these is for the purpose of determining the effect
of selfing. This was begun in 1929. The results to date do not
show any loss of vigor whatever due to selfing. The experiment is
to be continued and additional data will be available later. A
second study is being made to determine the proper length of row
and number of replications for a comparative test of millet, a
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so-called “blank” test. A duplicate of this experiment is also being
run at Nanhsuchow. Data are available for two years. As a
result of this experiment, in the millet tests at the cooperative
stations it is recommended that a fifteen foot row replicated from
4 to 9 times, depending upon conditions, be used. This recom-
mendation may be slightly modified when the blank test is complete.

Selection to obtain new strains of millet is in progress at
Kaifeng, Yenching, Cheeloo, Taiku and Nanhsuchow. In the work
at Kaifeng four strains have already proven to be outstanding.
One of these should be ready for distribution within one or two
years. The most elaborate tests with millet are those conducted
at the Yenching station where 5849 selections were under test in
1931. Three of these strains in 1981 gave a gain over the standard
variety of from 28 to 34 per cent. Additional selections were made
at Yenching in 1931. It seems certain that a superior strain will
soon be available from the work of this station. No significant
results are yet available from the work with millet at Cheeloo,
Taiku, and Nanhsuchow but with the experiments that are in pro-
gress, new strains should be obtained at each of these stations
within the next few years.

Corn,

The corn breeding program at Nanking was started by Dean
Reisner when he first went there in 1914. The method of selection
was practiced and as a result the strain known as Nanking Yellow
was obtained and distributed, as mentioned earlier in this report.
During the following years this strain was maintained but no
further efforts at corn breeding were attempted until 1930. At that
time Dr. Wiggans* prepared a corn-breeding project for central
and northern China, based upon the newer method of corn breeding
that is now universally used in the United States, to be conducted
at Nanking and at Tungchow. To quote from Dr. Wiggans’
report:— e

“The work for 1930 included (1) the establishing of a large
number of lines of corn by the inbreeding method from 868 individual
ears of corn collected from many localities in China and from many
varieties and strains introduced from the United States, (2) the

testing of 35 varieties, 80 double crosses, 11 single crosses, and 6

varietal crosses from the United States for their adaptation to

Chinese conditions, (8) the continuation of previously established

inbred strains of doubtful purity, and (4) the testing of F1’s of

native strains.”

The work done under Dr. Wiggans’ direction in 1930, indicated
strongly that native inbred lines would have to be obtained since
none of the introduced combinations proved definitely superior to
the Nanking Yellow which was used as the check.

*See—Wiggans, R, G.—Report for 1926 (unpublished).
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Therefore in 1931 the selfing of 750 inbred lines of Chinese
corn was continued at Nanking, while the work which was started
at Tungchow in 1930 was transferred to Yenching in 1931. In the
experiment at Yenching, 277 lines were selfed. This method of
improving corn will undoubtedly be successful in China. It has
already proven so in the United States. But it will require some
years of continued selfing, followed by further years of testing of
the various combinations of single, double crosses and the like,
before the results can be applied and seed furnished to farmers,
Possibly it will require from 10 to 12 years. Inasmuch as corn ig
one of the crops of minor importance, coming after wheat, kaoliang,
millet, soybeans and rice, it seems that the corn breeding projects
should be maintained at not more than one or two stations. The
station at Yenching is admirably suited to this project, as is the main
station at Nanking, and it seems reasonable to maintain this
project at these two places only. Later when different combinations
are ready for testing, they may be sent to some of the other stations
for this purpose.

Cotton.

Earlier in this report, reference was made to the reorganization
of the cotton project in the Department of Agronomy, made neces-
sary by the resignation of Mr. Y. S. Chen. By special temporary
arrangement the work was placed under the direct supervision of

Dr. H. H. Love, with Mr. S. P. Peng in active charge of the field
work.

In 1981 efforts were centered along four lines: (1) The purifica-
tion of seed stocks of the three varieties, Trice, Acala and Million
Dollar; (2) A collection of additional varieties for breeding pur-
poses, consisting of 27 American varieties obtained from Arkansas,
Georgia and Oklahoma and 32 varieties of Chinese cottons from
the provinces of Hopei, Shantung, Kiangsu, Anhwei, Kiangsi,
Chekiang, Hunan and Hupeh; (8) The increase and distribution of
seed of Trice, Acala and Million Dollar; (4) Making a large
number of individual selections from thc stocks on hand, for the
purpose of obtaining superior strains. A summary of the work for
the year shows that 2834 individual selections were tested; that
300 mow of land were planted to increase seed which was dis-
tributed as soon as available without satisfying the demand; that
studies were made on quality as evidenced by staple length and lint
index; and that a study of correlation of characters in Acala and
Trice was begun. It was also decided, since they are better adapted
to these regions, to move the selection experiments with Trice to
the cooperative station at Hsuchow, and those with Million Dollar
were temporarily moved to the Provincial Cotton Experiment Station

Als T s

at Yuyao, Chekiang. With these changes in organization and wi'gh
the new experiments in progress, the cotton work should soon regain
its proper place in the Nanking Crop Improvement Program.

Cabbage.

In 1926 projects for the improvement of cabbage were for-
mulated by the writer of this report and placed in charge of Mr.
C. C. Kwan, an assistant in the Department of Hortiqulture. These
projects were carried on by Mr. Kwan until he left in 1929 to -take
graduate work at Cornell. Since that time the cabbage projects
have been inactive. However, the stock of seed of Succession,
which has been used for distribution for several years, has been

intained by mass selection.

g The use }(,)f the heading type of cabbage as contrasted to the
Chinese form, is increasing in China. This fact was confirmed by
observations from many sources in 1931. It is recomnglended that
as soon as possible a trained plant breeder be appointed t.o d.o
breeding work with cabbage and other vegetable crops. While it
is preferable that this man be a member of the sta.ﬁ" o'f the Depart-
ment of Horticulture and that his work be r.namtamed by t}.lat
department, it is highly desirable that he work in close cooperation
with the Department of Agronomy where so many other. plar.lt
breeding projects are active, and where all the instruction in
genetics and plant breeding is given.

Cooperation in 1931

Mention was made in an earlier section of this report of the
cooperation between the Departments of Ag‘.ronomy and Pathology
at the University of Nanking and possibilities of further coopera-
tion with other departments of the College were 'suggestgd. There
are certain other special instances of coope.ratlor.t, which shogld
be recorded here, as evidence of thedmannter u;i which the Nanking

rovement Program is extending its influence.

CropIrIln;xpis report for the year 1930, Dr. R. G.'Wiggans referred. to
an agreement under which the “China Foundation for the Promotion
of Education and Culture,” made a grant of $10,090 a year .for 8
period of three years, to aid in projects on breeding and qllsease
work by the Department of Agronomy aqd Pathology. This was
the first aid granted by the China Foundation to th_e Crop Improve-
ment Program and was evidence of the plac'e vyhlch t'he program
had won, in the minds of those interested in improving Chmege
agriculture. In 1931, as in the previou§ year, the funds from this
special grant were used in connection Wlth some .of the fundameqtal
research projects, and thus made possﬂ?le certa}n of these studlest
which otherwise would have been inactive. It is to.be hoped tha:t
the work accomplished will be .such. as to _contmue to merit
recognition from the Foundation in this material way.




— 62 —

In 1931, Dean K. 8. Sie of the College of Agriculture, University
of Nanking, Dr. T. H. Shen of the Department of Agronomy, and
the Cornell Representative served for several months on the
Organization Committee appointed by the Minister of Industry of
the National Government, to formulate plans for the organization

of Agricultural Research. A considerable
amount of time and energy was devoted to service on this committee
and in a survey and study of land available for a central experimental
farm., The formation of such a national bureau was part of the
program contemplated, when the National Government and the
Provincial Governments of Kiangsu and Chekiang engaged Dr. Love
for a period of three years as Agricultural Adviser. The fact that
men from the staff of the College of Agriculture of the University
of Nanking, a private institution, were requested to perform this
important service, is evidence of the high regard for the accom-
plishments of the institution. It is also an excellent example of
the spirit of cooperation which has always been in evidence in the
development of the Nanking Program.

There was also during the last year of the formal triangular
cooperation at Nanking, very close relationships with the Depart-
ment of Agronomy of the College of Agriculture of National Central
University, also located at Nanking. There were frequent con-
ferences between the members of the staff of the two departments
as well as the exchange of material for use in experiments. Such
harmonious conditions can not be other than helpful to the full
development of work.

In addition to the above, there were many other examples of
cooperation, in which members of the staff at Nanking advised with
representatives of National and Provincial organizations concerning
problems of various kinds. In many cases, materials, particularly
seeds of many kinds, were furnished by the Nanking Department
of Agronomy to various institutions. A list of such materials would
be of considerable length. It is not necessary to furnish it here.

To sum up in a few words, it may be said that the Nanking
Crop Improvement Program has reached the stage where it com-
mands general respect in China, and is functioning in an effective
way towards improvement of agriculture not alone through its own
projects but also through the influence which it has throughout
the whole country.

GENERAL SUMMARY AND EVALUATION OF THE
ACCOMPLISHMENTS OF THE
COMPLETED PROJECT

The cooperative crop improvement project entered into by the
University of Nanking, Cornell University and the International
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Education Board, was a unique venture in the field of inter-
national education and good will, involving as it did close co-
operation between two well established educational institutions, far
removed from each other in time and conditions, and a large
philanthropic organization. The ultimate object in view was to
promote the general program of famine prevention in China, a
country that has experienced 2000 famines within the last 2200
years.

Each of the three cooperating agencies has made its con-
tribution to the project, financial or otherwise. The largest expen-
diture of funds was made by the University of Nanking, from the
funds allocated to it for famine prevention work by the China
Famine Fund Committee. All the necessary traveling expenses and
the entire maintenance of the project, including the major portion
of salaries paid to the staff in China have been supplied by the
University of Nanking. The International Education Board con-
tributed financially by paying the salaries of the Cornell Represen-
tatives, when special leaves of absence without pay were necessary,
and by the grant of a scholarship to Dr. Shen. Cornell University
made a direct contribution in the salaries of its representatives
when on sabbatic leave, and an indirect but nevertheless noteworthy
contribution in granting special leaves of absence, when sabbatic
leaves were not due.

The project had two direct objectives (1) to reorganize and
develop crop improvement work at the University of Nanking, a:nd
(2) to provide special training for men engaged in plant breeding
in China. A brief summary of the accomplishments along the
lines of these two objectives is in order.

In the Field of Plant Breeding

As a result of the undertaking there is now established on a
permanent basis at the University of Nanking and at the cooperative
stations, a program of crop improvement, which in organization and
scope ranks among the largest of such programs anywhere to be
found. The territory covered includes most of the northeastern
provinces of China. Effective work is now in progress with all
the more important crops of this region and as time goes on ot}}er
crops will be added. A splendid spirit and policy of cooper?tlon
between departments and between institutions adds to the efficiency
with which work is being done. Established methods of.plant
breeding have been adopted wherever possible and,_where it was
necessary, new methods have been devised. Significant cont_rl-
butions have been made in methodology. Already superior str.ams
of wheat, soybeans, kaoliang, millet and rice have been obtained
and are ready for distribution. A comprehensive plan of seed
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distribution for the whole project has been outlined and a specially
trained man placed in charge of this phase of the program. In
short, the progress made in the attainment toward the first objective
has been remarkable considering the relatively short period of time

involved and is most gratifying to all who have been engaged in the
work.

Training of Specialists

The success attained in the training of Chinese workers in
the field of genetics and plant breeding has also been outstanding.
This was accomplished by (1) instruction in regularly scheduled
courses at the University of Nanking, given by each of the Cornell
Representatives; (2) in the four special Summer Institutes of Crop
Improvement; (8) by numerous conferences with individuals on
specific problems and (4) by actual contact with the work involved
in the prosecution of the projects at Nanking, the cooperative
stations and at other institutions. As a result of all of these
endeavors, rapid and significant advance was made in the training
of men, not only those who were connected with the Nanking
Program but also many others from governmental and private
institutions. This has had a strong and favorable influence upon
plant breeding throughout the whole of China. Indeed, there has
been a world wide interest in the project. One of the significant
results has been the stimulation of Chinese students to the
recognition of need for further graduate training and as a result

a considerable number of these have gone abroad to study for
advanced degrees.

Development of Projects by Governmental Agencies

The success and accomplishments of the Nanking Project have
challenged the interest of various governmental agencies in China.
One significant result was a plan for the development of a project
along similar lines by the National Ministry of Agriculture and the
provincial governments of Kiangsu and Chekiang. Dr. H. H. Love
was invited to be the technical leader of this project. He was
- granted a leave of absence for three years by Cornell University to
enable him to assume this duty. In the development of this scheme,
the University of Nanking is being used as a training center for
experts. Under Dr. Love’s direction the work of National and
Provincial experiment stations in these provinces is being reor-
ganized, coordinated and placed upon a more efficient basis.

Another significant fact is the demand made by governmental
institutions upon the University of Nanking to furnish graduates,
Specially trained in Plant Breeding. Many Nanking graduates now
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hold important positions in other institutions. But the demand is
not yet met, for each year the University receives more requests
than can be supplied.

Members of the staff of the Department of Agronomy at
Nanking are also frequently called upon for important committee
or other advisory service by governmental institutions. Following
the disastrous flood of 1931, Mr. C. M. Heh, was drafted by the
National Flood Relief Commission to make a study and report on
the problem of supplying seed to farmers in the devastated areas,
a task of considerable magnitude, since it was reliably estimated
that a rural population of twenty-five million was affected.

The breadth of view of the administrative officials of the
University of Nanking is evidenced by their willingness to permit
members of the staff to perform these important services for so
many different institutions. No. rcasonable request has been
refused.

CONCLUSION

Recommendations with respect to specific points have been
made in the preceding pages of this report under the different
headings. Making recommendations in this way should be more
effective than to collect them and present them in a separate section,
entirely removed from the subject matter to which they apply.

However, a general recommendation or suggestion seems en-
tirely in place at this point. In the face of the evidence, it must
be granted that the Nanking Cooperative Crop Improvement Program
has been a very successful accomplishmen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>