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REPORT SUMMARY

TITLE: Terminal Report to the Agency for International
Development onthe Services Rendered under the
Agreement Between the Agency for International
Development and Mississippi State University
AID/W-607

AUTHORS: James C. Delouche and Howard C. Potts
PERIOD OF REPORT: March 18, 1958 - March 31, 1971
PROJECT TITLE: AID/W-607 "Seed Processing and Testing"
CONTRACTOR: ~ Mississippi State University |

SUMMARY

Mississippi State University's involvement in seed program work
in the LDC's began in 1956 when the first "Special Course on Seed
Improvement" for international participants was given on our campus. The
course was sponsored by ICA and FAS, and continues on an annual basis
to this date, Two years later, on March 18, 1958, an agreement was
entered into between Mississippi State University and AID under terms of
which MSU agreed to provide development, training, and technical services
in the area of seed improvement to the less developed countries recaiving
technical assistance from the U, S. This was contract AID/W-607. The
Seed Technology Laboratory was charged by the University with carrying
out its responsibilities under the contract in cooperation with other
Departments (see Appendix I).

The services produced for and the resulting activities engaged in
can generally classified into three broad categories: technical assistance
and services, development of essential technology and infermation,
and training.



Technical Assistance

During the 13 years the contract was in effect, specific consultation
visits and follow-up work has been provided to 26 countries (Appendix II).
Additionally, 12 to 15 other countries received substantial assistance asa
follow-up to brief stopover visits made in connection with other assignmen’s.
written requests from AID Mission personnel or as a result of vigits by AID
staffers and seed specialists from the LDC's to our laboratory. Indeed every
day spent on an overseas assignment required at least two days labor "at
home",

Basically, the consultat.ions and backsiopping involved:
(1) Plans and designs for specific facilities.

(2) Assistance and advice on operations,

(3) On-the-job training.

(4) General in-country seed training.

(5) Program development,

Program development (planning, organization, and so on) was listed
last because, although it was prominent among the objectives of the coniract,
assistance in initial planning and program development was rarely requested.
Rather, we were most ofien called on after a program of some type had been
initiated, and the problems became almost insurmountable, or to assist only
with specific elements of the program,

While problem solving and brush-fire fighting work of this type were
urgently nceded, we strongly felt that timely assistance in the planning
stage could have minimized the number and complexity of problems that
arose later, and that as another consequence, funds and resources expended
might have been more effectively and cfficiently used.

As measured by level of seed program development, the results of
this technical assistance were successful, partially successful
and unsucessful in about the same proportions as any other
technical assistance venture. But in terms of the development of human
resources - men and women with an appreciation and understanding of seeds
and their importance - we don't count any failures. We always worked at
home and in the LDC's - with people - for we learned long ago that progress
is and must be effected through people. :



Some of the plans we helped develop were never implemented or
fully implemented because advisors and their counterparts changed, and
their replacements turned to other things. Changes in key personnel -
both in the AID Missions and in the Ministries of Agriculture or other
counferpart agencies - with the resulting lack of continuity of interest,
effort and support were a recurring and frustrating problem in our 13 years
experience,

In some countiries, portions of the plans developed were imple-
mented and the rest was left hanging. Pecrhaps, facilitics of the size and
type 1equesticd were not really nceeded at the time assistence was given,
In this connection, we noticed scveral "second generation” requests for
essentially the same type of assistance provided in earlier yecars.
Recently the tone has been more urgent - and sometimes rather despcerate.

It was interesting to us that the sprecad of the "green revolution"
among the LDC's could be followed by the requests for technical assistance
or information on seed operations. If the high vielding varieties continue
to be cutting edge of this revolution, there can be no doubt but that more
and more technical assistance in the seecd arca will be neceded and requestec
by USAID and other Technical Assistancc Missions arou:d the world.

Development of Essential Technoloyy and Infermation

Since its establishment in 1950, the Secd Technology Laboratory
has been engaged esscntially in creating a new discipline or a specially
in agriculture. During much of this period we were pretty much alone,
because, with the exception of Seed Testing, there was no basic back:-
ground information - no literature - in Sced Technology othrr than what we
and a few others had gathered from diverse sources, developoed and
recorded. Thus, our laboratory became an information and advisory
centerto seed specialists around the world ~ literally fromm Afghanistan to
Zambia, including both the developed and less developed countiies. Our
correspondence grew each year the the number of visjtors increascd. Much
of the technology and information we developed never went beyond the
mimeograph stage, so great was and is the demand (sce Appendix 11I) .

It was our task not only to record and disseminate information, but
to develop it as well, In our technical assistance work with the Missions
we encountered many problems - particularly in the areas of sced drying
and storage - which had no (ried and tested solution, Sometimes we
guessed atthe unknown parameters - and usually were pretty close, More
often, though, we had to build several models, do much testing and evalu-
ation, and talk with a lot of folk from aerophysicists to retired farmers.
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The information developed and disseminated has had an enormous
influence on seed programs in the LDC's whatever their state of development.
It would be hard to find a seed program in the LDC's that has not been
influenced in some way by developmental research work conducted under
the auspices of this contract.

Training

Lack of trained, knowledgcable manpower in the LDC's conlinues to
be one of the serious botilenecks in seced program development., Our
laboratory has donc ycomnen service in the training {ield for 20 years - and
we have not felt that it should be dropped or even changed to any extent.

If U, S. seedsmen still need hasic training can it be different in the
developing countrics ?

The U. S. training directly supported by the contract was normally
of a short term nature (1 to 15 days). The fiainees included A1D staff
technicians, AID contractor's technicians, sced specialists with the
Foundations and many participants on training and obscrvation tours
sponsorcd by ATD, USAID Missions, the Foundations, FAO and so on,
Some years these numbers exceeded 300 and a “tailored" program was
developed for cach person or group in an effort to fulfill their specific
needs and interests. Unfortunately, we did not maintain a comprehensive
list of the thousands of individuals on short term consultations or training
programs.

Although some of the training we gave was not directly under the
Contract, we simply could not have justified the tremendous effort expended
without some of the informational material and experiences developed
under W-607, loriy-three studentis from 18 developing countries obtained
B.S. or graduate degrees in Lgronomy-Scacd Technology during the course of
this centract. Additionally, 15 non-degrec graduate students have received
6 to 12 months special and academic training just during the past two years.
From 1956 to 1970, 214 agriculturists from 48 couniries participated in the
annual 5 or 6 week Sced Improvement Training Course. These participants
are Jisted in Appendix IV.

We organized and conducted 6 regional seed training courses, 3
held in South Amcrica, once in the Tar Fast and 2 in Central America.,
Recently we presented in-country training courses in Columbia and
Ecuador. Twenty-five to thirty participants were enrolled in each of
these courses., These regional and in-country courscs allowed greater
numbers of indigenous personnel to receive their basic training in seed
technology at far less cost per person than sending them to the U. S.,
a practice that should be continued,particularly from the cost-benefit
standpoint,



Not all - perhaps not even a majority of the trainecs and students
were or are working in sced programs. Many were plant breeders, extension
workers, economists, administrators, and so on. But, they also needed to
understand and have some knowledge of the role, composition, technology
and management of se=d programs. Many of these persons are leaders in
their countries, others arc rising to positions of influence. They will be
heard from and listened to in the years ahead.

It is the unanimous belief of all the staff who contributed to the
work of this contract - that our most satisfying work was in the training
area -~ in working with people - and that in the years to come, this will
prove to be the most significant contribution of this contract and our
efforts.

CGencral

During 1970, a team of AID Technical and Administrative personnel
completed a review and cvaluation of the activilies and scrvices perfornined
under the contract (Appendix V), This resulted in the contract work being
given an "outstanding" rating. We are justifiably proud of the adhievement.
It is our opinion that the coniract was mutually bencficial 10 AID, the
University and, most importantly, the hundreds who lave increascd their
knowledge concerning seeds because the contract existed.

Another result of the "review" was the decision to terminate this
contract and replace it with a more effective document. The new document
(Basic Ordering Agrezment AID/csd 2976) more accurately specified the
broad scope of work to be accomplished and updates the concepts and
guidelines under which the services willbe implemented. 7Thus, the actlive
projects initiated under AID/W-607 are being continued without interruption.
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SERVICES RENDERLED
UNDER THE AGREEMENT
BETWEEN THE
AGENCY FOR INTERNATIONAL DEVELOPMENT
AND
MISSISSIPPI STATE UNIVERSITY
AID-W-607
On March 18, 1958, an agreement was entercd into between Missis~
sippi State University and the Agency for International Development under
which Mississippi State agreed to provide certain seed research, training,
and acdvisory scrvices, through AID/W, to those less developed countries
throughout the world receiving technical assistance from the United
States. The Mississippi Sced Technology Laboratory was charged with
carrying out the Universily's responsibilities under this contract.
SERVICES RENDERED
Since initiation of the Mississippi Stete-AID Seed Technology Contract
the following services have been rendered both under the contract and in
conjunction with the AFE, TE, LA and NESA Regional Programs. These arce

reported by contract periods.

March 18, 1958 - March 17, 1959

1. Technical consuliation visit was made hy Dr, Louis N. Wise
to Paraguay in October and November, .258, to review the
seed improvement programs,. Later, engineering blueprints,
equipment lists and specifications for a sced processing
plant and seed testing laboratory were prepared by appropri-
ate specialists in the Sced Technology Lahcratory and
forwarded to Paraguay. The Paraguayan assignment was gx-
tended to include a consulration visit to Crile to plan a
proposed Latin Amoerican Seed Training Course. Brief visits
werc also made to several other Central and South American
countries enroute to and from Paraguay and Chile.



2.

Two instructors, Dr. H. Dean Bunch and C. Hunter
Andrews, and training materials were provided for the first
Latin American Seced Testing and Processinyg Course.
February 16 to March 13, 1959, at Chillan, Chile. The
school was attended by 33 persons from 12 countrics.

Following the school in Chile, a consuliation visit was
made by Dr. Bunch and Andrews 1o Buenos Aires to assist
USOM/Argentina with plans and specifications for a secd
processing plant end equipment. Subsequent follow-up
assistance was provided.

On this same trip, consultation visits were made by Bunch
and Andrews to Paraguay and Brazil to advise on seed pro-
cessing, drying, and storage facilities. They also
participated in and seorved as ohservers to the first week of
the Second Latin American Seed Improvement Sceminar in Lima
Peru, March 23 to April 3, 1959.

March 18. 1959 - Miichi 17, 1960

Dr. Louis N. Wise served as AID/W consultant to the So-
cond Far East Sced Improvement Workshop, Tokyo.
May 11-29, 1959, {inanced with I'E Reyional Program funds.

Following the workshop, Dr. Wisc visited Taiwan 1o review
the seed improvement program and to delermine rype and
amount of technical assistance nceded. Plans were made
for a two-month visit by Dr. Don Grabe of thrn Mississiprl
Seed Technology Laboratory on a specific advisory assign-
ment on sced testing.

After leaving Tairwan, a consuliation visit was made Lo
Thailand to advisc on USOM/Thailand s crop improvement
project. Plans were discussed for the assignmen: of & sced
testing specialist in an advisory capacity to the project.

Dr. Don F'. Grabe, sced testing specialist, Mississippi
State Sced Technology Laboratory, spent tivree months in
Taiwan (June 27 - September 26, 1959) assisring with the
development of a seed tesuing research . training, and regu-
latory program and with the sced certification project.
Because of Taiwan's interest in becoming qualified for
membership in the International Seed Testing Association,
Dr. Grabe attended the meeting of this organization in Oslo
before beginning the assignment. He held seminars on seed
subjects in Thailand and Hawaii on the way to and from
Taiwan.



3'

8

Mr. Hunter Andrews spend an additional three amonths in
Taiwan (August 24 ~ November 30, 1959) working with the
seed rescarch laboratory at National Taiwan University,
the certification control laboratory at Taichung, and other-
wise continuing the progiam begun by Dr. Grabe.

Assistance was provided on the planning and organization
of the Sccond Latin American Sced Testing and Processing
School in Chile. Many training matcrials were prepared
{or the school, and Dr. James C. Delouche, Hunter
Andrews and Charles ;. Vaughan scrved as instructors.
The school was divided into wwo scctions and held in
Santiago (sced {esting) and Chillan (sced processing),
February 7 = 27, 1960. Twenty people from S couniries

allended the sced testing section of the school, while 23

people from 6 countrics atiended the seced processing sce-

‘tion. A report on activitics related to the schcol was

prepared and submitted to ICA/W .

Consultation visits were made to Peru, Argentina, and
Cosla Rica on the way to and from Chile. Data were
gathered for a sced processing plant in Costa Rica. Pre-
liminary blueprints and equipment specifications were
subscquently prepared and sent to Costa Rica by Mr. Welch

~and Mr. Vaughan,

March 18, 1960 ~ March 17. 1961

Dr. Louis N. Wise, scrving as an AiD/W consultant and
financed with AFE Regional Frogram Funds, made a survey
trip through 14 countries in Aftica and Scuthern Burope to

(1) determine the status of their sced linprovement programs,
(2) to explain the services available to them under the
Mississippi State-AlD Contract, and (3) to plan two future
sced improvement seminars in the African area. He also
attended the first part of the International Sced Trade
Congress in Copenhagen.

Assistance was provided to JCRR/Taiwan on planning and
preparation for the First Far East Seed Technology Training
Course held at Taichung. Tewwan, August 29 ~ September 24,
1960. Many training materials were prepared and sent to
Taiwan for the course., Dr. James C. Delouche and Hunter
Andrews served as instructors. Eighteen technicians from 6
countries participated in the course. A report on the training
course was prepared and submitted to AID/W.
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Dr. Delouche and Mr., Andrews spend approximately three
additional weeks in Taiwan assisting with the seced research
and certification programs.

Mr. Charles Vaughan returned to Costa Rica for approximate-
ly two weeks (August 17 - September 1, 1960) to assist with

final plans for the seed drying and processing plant previous-
ly mentioned. Final blueprints and specifications have since
been supplied by Welch and Vaughan and construction begun.

Dr. H. Dean Bunch served as an AID/W consultant to the
Third Pan American Seed Improvement Seminar, October 18 -
28, in Bogota, Colombia, financed with LA Regional Program
Funds, Prior to and afier the conference he traveled to
Guatemala, Costa Rica, Fanama, and Venezuela to ¢éddvise
on seed processing plants, ¢leaning equipment, sced in-
creasc programs and other matters relating to seed improve-
ment programs in the individual countries.,

Dr. H. Dean Bunch was an AID/W consultant to the Third
Far East Seed lmprovement Workshop January 30 - February
21, in Mamla, Pinhippines financed with FE Regional
Program Funds  Following this conference he went to
Taiwan. Thailand, and Indonesia to advise abhout hybnd
corn programs, seced testing laborarories and seed techno-
logy programs.

G . Burns Welch, Charles Vaughan . and Huntcr Andrews
drew up plans {for a seed processing plant 1n Ghania based
upon information received {rom that country by quesiion-
naire. The plans were subsequently taken to Ghana by
Dr., Bunch.

(a) Compilation of information on various seed technology
subjects and distribution 1o requesting missions

Information was assembled, compiled and, 1n some
instances, wniten on the subjects of (1) Foundation
Seed, (2) Certification (3) Seed Testing, (4) Seed Pro-
cessing, (5) Seed Drying and Storage, (6) Seed
Treatment, as well as on other related subjects closely
allied to sced improvement. In addition, bulletins,
articles, and reprints have been made available It is
approximated that close to 100 publications have been
distributed to 30 missions. As a result of the recent
Seed Seminar in Africe, approximately 500 publications
are being prepared for distribution to 9 missions there.,
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(b) Preparation of publications and other training meterial
for use in country training courses.

Laboratory exercises concurning seced testing and seed
cleaning were specially prepared for use in training
courses held outside the U.S. In addition to these
exercises, apprc imately 2400 copies of publications,
including bulletins, compilations, articles and catalogs
were distributed to 100 persons from 26 cnuntries. In
addition, about 500 copies of publications have been
given to appropriate agencices in several countries for
use in training schnols for locay, farmers and seedsmen,

A considerable number of reference materials have also
been sent direct to citizens Jf foreign countries as a
result of their having heard of a source.

(c) Collection and distribution of crop and weed seed for
laboratory herbariums,

Over 500 species of crop and weed sceds have been
supplied to two seed testing lahoratories supported by
USOM programs.

The following research project was initiated:

Seed in a packaging and storage test, invoelving three kinds
of seed, threc moisture contents, and four packaging materi-
als, were shipped to Taiwan in May, 1960. These sced,
totaling several hundred individual packages, will be stored
under Taiwan conditions. Treatment effccts will be evaluated
monthly by the Sced Technology Laboratory at National Taiwan
University.

Sced from a similar packaaing and storage study have been
shipped to Thailand and another is being prepared for the
Philippines. The cventual objective is to locate one or more
of these studies in ecach of the world's major climétic arcas.
Additional seed can he supplied for storage in all types of
indigenous storage containers and facilities. Additional
packaging materials can be provided so that local seeds and
treatments may be included in the study.

If properly conducled and coordinated, these studies should
benefit both the American Seed Trade and the seed and food
programs of underdeveloped countries throughout the world.
Specifically, the results of these studies should (1) enable
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American seedsmen to provide betler seeds and services 1o
their overseas customers and, in turn, to demand and insure
receipt of better seeds purchased from other countrics, (2)
provide AID with information needed to develop realis'.c
shipment and storage specifications for seed purchasea here
or abroad, and (3) improve the quality of seed world-wide
by enabling the individual farmer to safely store his crop
seed from harvest until planting time.

March 18, 1961 - Marech 17, 1962

1. Dr. . Dean Bunch served as an AID/W consultant to the
Lirst Crop (Seed) Improvement Seminar for Aflrica, Nairobi,
Kenya, in June, Prior to the scminar he helped plan the pro-
gram and assisted the local Al office in final preparations
for the meeting. 1In addition to serving the seminar as techni-
cial advisor, he assisted Mr, Llton G. Nelson, Office of
Food and Agriculture AID/W, in the preparation of the report
of the seminar, since published

2. Following the seminar, Dr. Bunch traveled to Ghana for
consultation with Lthe AID mission and members of the Ministry
of Agriculture concerning plans for a seed processing plant
and other aspects of the seed improvement program in Ghana.,

3. Upon request of advisors and delegates attending the sced
seminar in Nairobi, approximately 300 publications peltain-
ing to the general area of seed improvement were sent to nine
countries. A large part of these publications were especially
prepared by the Mississippi Seed Technology Laboratory for
use in the less developed countrices .

4. As a result of Dr, Bunch's travel within Ghana and discus-
sions of the existing situation and future plans of the Ghanian
Ministry of Agriculture in the area of seed napraovement, it
was agreed thal the seed processing plani previously planned
and blueprinted should be revised. Further, it was agreed
that the Mississipp Seed Technology Laboratory woula pre-
pare specifications for buildings and eqtupment and obtain
price quotations on the equipment. These requasts are heing
met and the different phases are in varying stages of progress.

5. Contact has been maintained with Costa Rica relative to the
progress of the seed processing plant designed earlier by the
Mississipoi Seed Techrnology Laboratory. It will be recalled

A d = that while Mr. Andrews and Mr. Vaughan were in Costa Rica
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in February, 1960, they were requested to prepare and sub-
mit plans for such an installation. After the plans were
drawn up, Mr. Vauyghan returned the following August to
Costa Rica to discuss the layout and to effect necessary
changes. At the present time, a building has been com~-
pleted and equipment 1s being shipped, about one-half of
which has been received.

Upon request, suggestions on equipment and specifications
for seed processing installations were made for Brazil, Peru
and Taiwan.

. A technique for ascertaining rapidly the viability of kenaf

seed by the use of tetrazolium salts was developed for
Guatemala. Detailed procedure for conducting the test and
interpretation of the results were submitted.

- The coopeiative seed storage project with Taiwdn was com-

pleted on May 15, This project was designed to measurce
the effects on seed of {ransoceanic shipment and subsequent
storage under tropical conditions . Treatments involved 3
kinds of sceds (cabbage, soybeans, and wheat), 3 levels

of seed moisture, and 4 types of packaging containers. The
germination and vigor were tested at monthly intervals for
one year of storage.

Similar projects initialed for Thailand included seeds of pea-
nut, castor bean. and corn, and for the Philippines, tomato,
onion. and cauliflower seed. The seeds under.test arrived in
Thailand on July 3 and in the Philippines on Aug.:3t 2. A
similar study in cooperation with Brazil is in prevaration.

Data accumulated from these and similar tests. should pro-
vide a basis for stipulating maximum levels of seed moisture
content and types of packaging to be used on overseas seed
shipments by AID or individual countries.

Tlie exchange of correspondence and literature on the vari-
ous areas of seed technology has been rather active with
Germany, Sweden, Avstialia, New Zealand, Belgium and
Holland. While it 1s recognized that these countries do not
fall within 1the area of underdeveloped countries, this
association 1s in part a result of the contract and tends to
lend strength to the international effort for promoting the
use of superior seed and improved methods through the
dissemination of information.
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In this same fringe area of activity the Laboratory recently
sent a number of publications to a school in Mexico
striving to bujld up its library.

March 18, 1962 = March 17, 1963
(Actual time covered, March 18 - December 31, 1962)

A scries of pamphlets or bulleting are being prepared
especially for leaders in seed improvement programs with-
in the various countries. Our association with these
people convinces us that the mechanics of geiting things
done must take high pricrity. The production, handling,
processing, and distribution of high quality purc seed is a
specialized business. lLeaders need to know not only how
to organize an effective seed improvement program but also
how to handle the associated technological probiems. For
instance, how does one go aboul rogueing a seed field?

Or inspecting it? What does he look for? Such specialized
infarmation is not readily availaple through the medium of

conventional government or state bulletins,

The cooperative sced storage research experiments are
continuing with Thailand and the Philippines.

Dr. H. Dean Bunch had made preparations to serve as d
consultant at a seed improvement seminar to be held in India
in September, 1962. He further agreed to survey the countries
of the Middle East on a mission for AID/W. He also aarecd
to visit several countries in Latin America, help work up an
agenda for a Latin Ametican sced seminar and o serve as
consultant at this seminar., The fact that these plans did

not materialize does noGt alter the faet {hat the existence ol

a working contractural agreement between Al and Mississippi
State provides a pool of workers and facilities that can e
made available practically on a moment's notice.

Direct inquiry of services available under this contract has
been made in recent weeks. As a resull we anticipate that
AID/W will he asked 1o furnish the services of MSU tor ti
design of a seed processing plant in Brazil for which we have
sent equipment lists and specifizations; to make d grain
storage facility survey in Costa Rica; and to provide techni-
cal assistance on seed processing in Taiwan.

1E

The revised plans for the processing plant in Ghana have been
submitted to that country, bids on equipment have been letand }
all but a few miscellaneous items have been located. i .
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6. The seed storage study with Thailand has been completed.
Data have not been comjjletely evaluated as of this date.

7. Design and drafting of a seed processing plant for Brazil has
begun.

8. Preparation is underway for a member of the staff tc go to
Costa Rica early in January ‘o consult on grain storage
facilities.

Rescarcit Several investigations in progress illustrate types of re-
search that produce results directly applicable to problems in the less
developed countries.

1. The relation between specific gravity of rice seed and the
vigor of the rice seedlings is being studied by a student from
the Far Bast. The objective of this study is to devise lab-
oratory methods by which seed lots can be effectively
evaluated, and thereby, provide a basis for eliminatirg low
vigor seed lots from the nursery .

2. Seed storage is a problem the world over, particularly in
tropical and sub-tropical regions in which many developing
countries are located. Research is underway in the
Mississippi Seed Technology Laboratory, much of it by inter-
national students under direction of staff members, directed
al developing information on practical methods for preserving
seed viability and vigor under adverse storage conditions., A
solution to some of the many problems in this area would go
far in furthering the use of iniproved seed and in preventing
secd losses due to poor storage conditions.,

3. Seed quality, particularly vigor, is imnortant in the establish-
ment of productive stands of vigorous seedlings, Investiga-
tions are under-way to develop methods for measuring vigor
of seed lots before the sceds are planted. A uniform stand
of vigorous sccdlings would probably do as much toward in-
creasing vield as any other one factor 1n many regions,

4. The study of maturation of sced { *cthe field is another
important project. Seeds already mature on the plant and
waiting harvest can be affected adversely to varying degrees
depending upon the kind of seed, the condition of the envi-
ronment, the time and method of harvest, and associated
factors. Experimental work under-way is directed toward
ascertaining the individual and accumulated effect of the
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factors involved in deterioration of seed in the field and
means of preventing or minimizing such effects. Results
from such research should have wide application.,

Training: As a consequence of the complete and unique secd train-
ing program at Mississippi State University and emphasis on training of
foreign participants within and outside the Unmited States under the con-
tract. increasing numbers of foreign studcnts come to MSU to study
various aspects of seed technology. At the nresent time students from
seven countries are regular students working toward either a B S. or
M.S. degree with a major 1n Agronomy-Seccd Technology. Some of these
students are sent by AlD, scveral are on MSU assistantships and some
are secnt directly by theu govermianents. It is hoped that they will return
to their countries and become leaders in sced testing, seed processing,
and seed improvement.

March 18, 1963 ~ March 17, 1964
(Actual time covercd, January 1 - December 19, 1963)

At the request of the USAID/Costa Rica Dr. H. D. Bunch
went to that country to advise on a grain storage program,
Specifically, an agency of the Costa Rican government
wanted technical assistance in preliminary planning of a
million-bushel facility for drying, storage and distribution
of grain. As a result of this visit the Seed Technology
Laboratory agreed to design  prepare preliminary engi-
neering drawings . and write specifications for the facility.

In july, Dr. Bunch served the Fourth Pan American Seed
Seminar in Brazil as consultant and advisor representiag

the United States. He was accompanicd by two colamer-
cial seedsmen who stayed in Braz:l after the seminar and
served with Dr Bunch as a team that reviewed the seed pro-
grams in Brazil. As a result of this review, the team
submitted a proposed program which shoula serve as a guide
to any technical assistance group planning to initiate sced
imprcvement programs in & country .

Enroute to Brazil Dr. Bunch stopped in Costa Rica to confer
with the mission and other intercsted partics on the grain
storage facility and to report progress on the planning.

3. Charles E. Vaughan served as a consultant in seed pro-
cessing to the Joint Commission for Rural Reconstruction in
Taiwan during August and September. The objectives of
this assignment were:
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(a) To suggest ways and means for improving seed
processing and storage on the farm.,

(b) To suggest improvements in operations and main-
tenance of seced processing plants opcrated by
agencies of the local -, nment.

(c) To adwise on research concerned with the
development ol seed processing methods
adapted to local conditions.

(d) To conduct a training course for local technicians
on seed proces (g, packaginag, storage and
handling.

Most of these objectives were accomplished during the
time M1, Vaughan was-in Taiwan.

In August, George M. Dougheriy went to Vietnam to
advise USAID and cooperating agencies on organi-
zation of a sced improvement program. Problems of
low farm income, low level of education among farmers,
limited facilities, and a lack of trained workers are
magnified in Vietnam by the national emergency.
While not a solution {or all agricultural problems, the
general use of good seed is an effective way to in-
crease food supplies. Mr. Dougherty's role was one
of adviging o the administration of a seed distribution
program and on the improvemenltl of laboraiory: techni-
ques .

After leaving Vietnam in early September, Mr. Dougheity
went to Taiwan to continue for @ month work suggested
by Mr. Vaughan, specific objectives were: !

(a) To assist JCRR engineers in design and construction
of a multi-crop thieshing umt for use on small
farms,

(b) To recommend methods of improving seed storage
facilities.

(c) To assist persons Working on the vegetable seed
export program.
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Reports on the assignments described here wele prepared
and distnibuted to the appropriate agencies through the
contract office or directly to the individual countries upon
notification of the contracting cfficer .

5. During the yecar a bulletin, "The Tetrazolium Test for Seed

Viability" . Miss. Agr. Exp. Sta. Technical Bulletin 5%, was
widely distributed. This bulletin. based on rescarch at the
Seed Technology Laboratory and presented in a handbook
style, describes methods of use and evaluation of a type of
seed testing which should be very useful to technicians en-
gaged inisced improvement programs . After annodncement
by AID that the bulleuin was available, requests resualied in
a first shipment as follows: AFE French speaking countries),
102 copies; ATLl (Enalish speaking countiics), 72: Far East
'48; Near Bast and South Asia 60, and Latin Amenca, 7.5
coplies. Many more have been sent to various persons
overseas since this first shipment

6. Over 1000 beooklets . bulleiins . and handbooks on various

1

phases of seed technoiouy and seed improvement were dis -
tributed to six Latin American countiies througn USATD
missions. The request for these jraterals steimed
directly fromn the Fourtn Pan American Seminar and indicaices
to some extent the interest in sead improvement 1n these
countries .

7. The plans of the sced processing plant for Ghana have Leon

submitted 1n final form and the Sced Technology Laboratory
is prepared 1o assist Ghana in securing.nds, selection of
equipment or any olther way whici will implement the plans
for the processing faciliny.

8. Three seed processing facilities were designed for different

locations in Brazil.

A relatively simgle plant was desianed for use by the
Brazilian government at its imspection stations in the state
of Rio Grande do Sul. Drawings were prepared and egiip-
ment requirements determined . Lificiency and low cost
were the prime requisiices for this ingtallalion,

A foundation seed processing plant was designed for a :
Universily in Vicosa. Minas Gerais. Here the simples®

equipment consistent with satisfactory performance, was

chosen to facilitate the cleaning of machinery in order to

prevent varietal mixtures at this stage in the seed ‘
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multiplication proagram. Plans were drawn, specifications
written, and compelitive quotalions on eguipment were
received and transmitted to the interested agency. Items
of equipment were also recommended for a small vegetable
seed processing plant at this same location.,

A commercial-size sced processing plant complele with
unloading facilities, artificial dryer, @ modern conveying
syslem, and upsteo=date equapnon! was designed for the
Ministrye efhgriculture 1 Pelotas. Rio Grande do-Sul, to
[it specific nceds as ocutlined by the Agency that will
operale the facility, The design developed is for @ modern
installation, bul notly uperflougsavas ineluded ., Rlans
were drawn . specificl,  dits written, and suggestions made
for building a pontion afthe plant as the basic unit if funds
were not immediately aveilable for the entire facility. The
Seed Technology lLanoratory has diso offercd to advertise
for bhids if requested.,

9. It was indicated in eariier repoits that yesearch projects
were underway in cooperation with Taiwan ., Thailand and
the Philippines. In these experiments three kinds of seed
(the kinds differing in each country) were adjusied to three
moisture levels, packed in four types of containers and
shipped in the same manner as normal ocean f{reight.
Cooperating laboratories in each country tested the seed
from the scveral treatments al monthly intervals for via-
bility and vigor, reportuig the data to the Mississippl Secd
Technology Iaboratory. Theresults on the affects of seed
moisture level and type of packing containers used in lrans-
porting and storing the seed have been compiled, summarized,
prepared for use of the cooperalors and others interesied in
this type of work, Reports have been sent to the AID/W and

to the missions and cooperators in the hires countries.

A similar study was initiated during theéyvear in cooneration

with Costa Rica; only rice was used in this experiment .

Goneral; The

activities described abiove recerved major atzention.
Other more or less routine matrers took both time and effort, Such matters,
as advising on particular aspects of the seed program in Morocco, making
suggestions on teaching seed technology courses in India, providing
samples of tetrazolium to interested countries, sending information materi-
als all over the world and, in general, keeping in contact with persons
working on seed problems in the several countries where acquaintances
and friendships have been established.
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It may be noted that the major services the past year were performed
in Latin America and in the Far Dast. Several recasons may be advanced
for the accelecrated activity in these regions. The USAID Migssions and
local technicians are very familiar with services available under
AID-W-607. It s very likely that many USAID Missions in other regions
do not know the nature and i2xtent of services available under the con-
tract. With the autorization of AID/W, the Seed Technology Laboratory
would be happy to assist in the preparation of an airgram, to be addressed
to all Missions, describing types of services ihat the missions could
request under the contractual agreement.

Marchil8, 21964 Mdreh 17 119635

(Actual time covered, January J - December 31 1964)

1. Preluminary engineering drawings and complete building and
cquipment specifications fora 1/2 miliion bushel grain ele-
vator and bagged storare warchouse for Coste Rigd were
completed in June, 1964, This preject was inittated in 1963
and involved preparation of 7 drawings covering plant per-
spective, [low diagrams . [loor plans and genetal elavation)
bin layout and section elevations of the elevator, storage
bins and warehouse. Complete specificatians of all me
chanical equipment were prepared in detail;igeneral
specifications for construclion and conciele work were also
prepared. Cost of the facilily was estimated at U.S.
$826,000. The completed plans were submnitted 1o A1D/W
and USAID/Costa Rica for transmittalito the Consejo Nacional
de Produccion de Costa Rica .

]

On request from Morocco (TOAID A-551) ihe design and
equipment and building specifications for & sced processing
facility for the Nitional Institute of Agriculiural Research,
Rabat, were developed. The completed plans and spocills
cations were forwarded to A1D/W and UsAlD ‘Moroceo [or
{ransmittal to thie appropriate agency 11 Motrocco

3. Dr. James C. Delouche served as a consiliant speciaiist in
sced testing and seed control to the Mississippi State
University AID/la- 165 Brazil contract jrom October 17 through
November 29, Dwing the period Qctpbtr 19 io November 7
he reviewed the pr'z'r ams of several seed testing lalioratories,
gave instruction in d Brazilian seed impiovement course, and
participated in a conference on national seed legislation with
delegates from the Ministry of Agriculture, and the states of
Sao Paulo and Rio Grande do Sui, From November 9 - 27,

Dr. Delouche served as one of the instructors in the "Sced
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| Improvement Traimng Cowse for Latin America and
| Caribbean Area" in Campinas, S P., Brazil, sponsored by
| the International Seed Testing Association, Mississippi
| State University, and the Agency for International Develop-
ES ment., lorly seed specialists from § countries participated
| in the training course.
|
i 4., Al the request and expense of the Venezuelan government,
| James M. Beck, Engincerning Technician on the Seed
| Technology Laboratory staff, served as consultant to the
Venezuelan Seed Sepvace, Maracay, Venezuela, from October
| 4 1o November 4. 1 Venezuela, Mr. Beck inspected
: facilities and determuned inmediate and future neegs. Upon
| his return to Missiseinp State, detarled drawings and equip-
| ment . s gfications werélprepared ana sent 1o Veneauela
| 5, Atne request of the AID and I'AS. the Mississippm Seed
| Technoloay Laboratory planned and conducted a fourweek
| special Goudirsel in seedlimprovelnent for d Lot man Morocean
group during the penod Qctober 19 o Novidmber b, 1904
| This special course mcluded three weeks: of classroomiand
| Jaboratoly work and o one-week sludy tour of secd plants in
! Misgigsipm and Louistana,
| .
| 6. The cooperative seed storage, shipping and pachkaging study
| with USAID/Costa Rica and the Conseio Nacional de Produceion
l. de Costa Rica on rice seed was compieted, Rice seed ware
| adjusted to six moisture contents, and packaged in five types
| of packaging materist at the Mississipp Sced Technology
| Laboratory in August, 1963, The seeds weraihen shipped vid
i surfacae 1o Gosta Rica NG osta Rica aehmd Gy and
| molsiure tesis were made on the seeas at monthly intervals
i for a twelve month pervos Dot epllgcred wn Costa Pica
woele forwarded to the Sacd Ceannology Ealiona: s by
| USAID Costa Rica an November  196d. ‘The datal dare pre-
sently bemg analyzed and a summary prepared forinteresied
| agencies
| 7o Work was undettaken on thedeswgn of an inespensive seed
getmnator for develaping countries - e design mvolves
i incorporation of an inexpensive heating glement and acourate
therniostat into a water reservolr built into an old refrigerator
; hody or other insulated chamber . The design bas been made
| available to the Mississippr Stite University AlD/la-165
; : Brazil Contract for trial and held testing in Brazil .
|
I
|
I
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8. Many requests from ALD and University Contract/AlD personnel
stationed 1n vanous countries to the Sced Technology Labor-
tory for informstion on geed drying and seed drvers have
resulted in anincrease in the laboratory s activity 14 this
area, A prototyne secd dryer [or smakl exjorimental sced lots
and vegetaple sceds was designed ana developed . Althouagh
the prololype dryer has given generally satisfactory results,
SOME components dre baing madilied and redesioned Lol pro-
vide for porc precise temperature conntol and inereased
unifornity of static pressure and iempenaiire within the
drying saien.,  This vall pelvmporiant {or thermal-sensitive
vegetable sacd suetias enlonss he deveridesign will net be

refeased until redesien' has heen campleted and mols cxien

sive (egsrs Have been madt

9. In coopcrationwithan Al i) e stttel gt
Vietnam  a method (58 hroe Pdommancy fnipiec wes
deyveloped | Whe results of thsinvesugation are Leing pub
hished in & teahncal journal

10, Asgislance was provided and jngt Pveimatelials sent to

New! Zealand for a Far Bast Sedd Improvemant harning Gounrse
New Zealand fc 1 1! 3 Iy €

held there from Novewber 9 = 27 ander sponsorsing of Lhe
ational Seced Testing Association and the Naw Zealand
International Seed Testing Asso el it al

government .

General: “Majorldctiviizes dunng the yearwere desgried ahoves
Other activillieg of a routine naturerookshnil iime and effort o Suchiaciiv -
tiesineluded answening many,questions and providing anfonnaiion by mail

Lo'ATD ‘personnel idcpicutiuralatiachies)) fiaid men ai e Hord and Rogke
feller Foundations, aid many fofmer students of the TSI GO M bl
programss \Ihig activity - praiading ddvive aau inlopation vid cane-
spondence - has ancreased tothe extent sharar 1g preaently of man
Importanca & Requiestsformdim ca and inidrmation aid ijoaliimiadiio tynes
of persohs andicatedialiovels many Leaiesis cune oo Sorsons agencics
and firms who have Weara aboulithe Sced fecliiology Lataratory fronta
fellow countryman who migii have visited 1t orbean a student Hore
These acrivaties atel encaiaged Becanseliney trderus i execkionl sneans

afEmasilelinineg conlas s Of ftat0W s HHHoUgh onsvariofs i tiars uatielt ol

solving problems of @ routine pature,

Another-major activity of o la bo-cifwy was the annual Seed
Improvement Course sponsorea by AlD and IADS . Eigla persons from fouu
countries parl'.c:lpdtcd Inthefn e-week poriion of the conse held at MSU
from June 15 - July 1, 1964,
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The lahoratory also provided major support in terms of organization,
planning, supplics and equipment for the "International Seed Training
Course on Seed Improvement for Latin America and Caribbean/Area" held in
Campinas, Brazil, November 9 - 27, in addition to providing an instructor,

March 18, 1965 = March 17, 1966
(Actual time covered, January 1 - December 31, 1965)

1. Data from the cooperative rice seed shipping-storage project
were analyzed and a summary report of the resulls was pre-
pared and sent to AID/W and cooperating and interested
agencies. Resulls indicated that at secd noisture contents
of 8.9, 10.3, and 11.0, tin cans, polyethelene-aluminum
inserts, and .010 gauge polyethyiene bags-heal sealed,
were superior to 010 gauge polyethelene bags-sewn and
cloth bags in maintaining germination and vigor of rice seed
during oceanic shipment and subscqguent storage in Costa
Rica. Secd deterioration of rice was rapid at moisture con-
tentsiof 12,2, 138:387 and 1453 pcreant, l'c(l:-.".]\'.i]q_'r:;s.; of type of
storage container. Por successful oceanic shipment of rice
sced to and subsequent storage in countries of Latin America,
it is recommended thatl rice seed be packaged at moisture
contents of not more than 10 percent in properly sealed
moisture vapor-proof containers.

2. The design and testing of an inexpensive germinator for use
in developing couniries has continued. 1n addition to the de-
sign incorporating a submersible heating element and
thermostatic controls in an old refrigerator body, a larger,
walk-in type chamber, capable of maintaining temperatures
helow ambient is under development, This design incorporates
a sltandard window air-conditioner, and small electric space
heaters for cooling and heating. Heating and cooling clements
arc wired in series to two thermostanic controls so that the
desired temperature is maintained within 190 C. Addition of a
timing device and two more thermostats allows automatic
alternation of temperatures between high and low levels
This is necessary for the germination testing of many kinds
of sced. A lwo-ton air conditioner fited with air plenum
chamber and electneally activaied and powered valves, 1s
sufficient for three rooms (walk-in type) of 6' x 10", All
materials and cquipment except timer, thermostats, and valve
motors are generally available in the developing countries.
Cost is only a fraction of that of "packaged" equipment. After
further testing and development of means for preventing exces-
sive drying of moist germination media, specifications,

]
-
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detailed drawings, and oplerating instructions jor the system
will he prepared and madélavailable te AID/Washington o
distribution in developng countries.,

Development of the provatype scod dryer reported for the last
period has been completed . Solid-state, modulating con-

trols permit extremely accurate control of the tempetature of
Lha air entering the sced bins.  Evaluations indicate that the
dryer s very effective . Redesigh is progsessing tominimize
coits and ancrease canacity. Toward this objective, an

s dcueloped in cocpelationtwith=the

eniirely-new dasigr wa
Aaronomy Department . Migsissipol Srate Umversityt, and a
private designer (2t no cost 1o AID-W=607). Operation of a
pilol model of the new diver has revealedi several flaws in
design which are heing cesrectea. 'fhe deyer has the hullt=in
versathy desirable tor jandling Biceaect s and faandaizon
seod, Bin, drawer, and sack Jdiving ediue decomplished in

the same systen al e same 1

. Alcooperative seed storade and packdaging study was imuated

with the Owens-Illincis Corporaiion. Corn . wheat and 50y -~
beans were packaged at several moisiure contants in hive
thickness gauges of palyethyleneg bags, multiwvall papor bags,

and cloth hags. After pact

Owens-Illinois's "Uopical room! maintained at 8592 F, and
85 percent relative humidity, Moisture contents . genmination

cagyng the seeds were stored in

percentages, ana vigor 1ests are being made at inteivals.
Thisi studyisupplements thosaanvalyving transec edanie Sl
menl to countries in the Far Eagr or Central America it
should provide more dependable ana acciiate wnformation as
all’ phasesiof ihe werkiars beipi condicteal s experene el
researchers of the Seed Wachioloay Laboratary I the oo
studies, quality evaluaticns woie made DY 1eChnicians 1)
cooperating couniries ann congyderable vanabelits i rasalls
wasinotadi Hihs ean saaribuleditosat lactS Gl e elite
of technicians i coorarating ¢ ountes.

Onithe raquest oA AWSEDcan 1E NG WS e ana DRI ESs O
PeloliGhamet with D, ramis Parkicn= (VD aWAS SRR e S A
officials GniAlgnsy Bl Lgess frol (i) ireview prageauresiised
by TVA on a survey of world fervilizer necds and respurecs,
and (b) discuss the feasibihity of @ similar survey onworld
seecd needs and resources.,. Subsaequent to this meeting a pre-
liminary draft of a proposal for a seed survey was submitted
for review to AID/W. Initial concept of the proposal was to
incorporate it as:an amendment to the Mississippl State
University AID-W-607 agreement.. The most recent consid-
eration, however, is to treat the seed survey under a
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separate research agreement. Contact with AID/W is being
maintained through final considerations and revisions of the
proposal .

State University AID/la-165 Brazil contract from August 26
to November 23, 1965. Mr, Beck consulted with and ad-
vised contract party on seed storage and sced processing.
While in Brazil, he inspected and analyzed scveral unique
seed drying and storage installations as to their applicabil-
ity to other developinc countries.

At the request of AID/Honduras and on approval from AID/W,
Dr. James C. Delouche visited in Honduras with AID and
DESURRAIL officials during the period September 17 1o
October 1, 1965. A proposed 5 year program for sced in-
provement in Honduras was reviewed and existing facilities
were inspected, On rewurn to Mississippi State University,
work on planning, design, equipping, and specifications

for facilitics required to meet Honduras's seed production
goals for 1970 were initiated.

These facilities include: (a) temperature and humidily con-
trolled seed storage for 10,000 gg. (cwt.) corn and rice

(San Pedro Sula) and 12,000 (cwr.) beans and sorghum
(Fegucigalpa), and unconditioned storage for 10,000 qqg.
(cwl.) corn (San Pedro Sula); (b) ear corn drying and shelling
facilities (San Pedre) with capacity of about 506 gq . per 10
hr. day, and a drying and temporary storage facility for

5000 gq- rice; (c) corn and rice seed processing, conveying
and grading facility (San Pedro Sula) wath capacity of 500 gq.
per 10 hr - day; (d) processing facility for 8000 qq . beans
and sorghum (Tegucigalpa); and (e) a plan for operation of
the facilities., This work is in progress. Designs and
specifications for the conditioned and unconditioned storage
warehouscs are complete and have heen sent to AID/
Honduras . The design and spemflca'li(fns of the seced drying,
processing and office-laboratory facility for San Padro Sula
are nearing completion, The sced processing and office

%

facility for Teqgucigalpa is in the preliminary planning
stage. Il is anticipated that on completion of all de-
signs and specifications, a member of the staff will be
requested to go to tHonduras to discuss entire plant with
AID and DESURRAL personnel and prospective contractors.
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The facilities are estimated to cost the equivalent of approx-
imately U.5. $300,000.

General; The activities enumerated above received major attention.
Other activities handled on an informal basis required considerable time
and attention. Among these were:

(1) Submission of blueprints and further explanation to potential
suppliers for the Moroceco seed processing installation designed
earlier,

2) Preparation of specifications for seed testing equipment for the
I
governnent seed testing laboratory in Santiago, Chile,

(3) Preparation of flow diagrams and getails on procedures and types
of equipment needed for grading corn and processing secd for
Gross Dguipment Co., Lima, Peru (referred to us by personne
of North GCarolina State/AID contract with Peru).

(4) Organization of @ § day "refresher” course for Mr, W, O, Davis,
Agronomy Advisor, AID-Pakistan, for the period August 16 = 20,
1965, Subsequent to Mr. Davis's departure, teaching materials,
siides, and other reference materials were collected and for-

warded Lo USAID/Pakistian.

(5) Discussion of seed processing problems, fraining courses, and
organization of seed improvement programs with Jack draywick,
Agricultural Engineer, Rockefeller Foundation=Indiaf during hi's
home leave (August 11 - 13, 19656). Subseqguent to Mr. Traywick!'s
depatriure, colored slides illusirating seed cguipment were made
for the!India programi, and lecluré notes on various seed courses
taught at MSU were photocopied for vae in aining courges i
India. During the year several large packages of other refcrence
and instructive material were also sent to India

(6) Reference materials on seed improvement were selected, oblained,
and shipped to Colorado State University for tise in work under their
Nigeria contract.

(7) Advice and specifications for color separations ol sesame seed
were sent to USAID/Sudan.

(8) Data on and procedures for storage of vegetable seed were provided
a farmer in Chile, a sced company in India, and several U.S.
companies engaged in seed export operations.
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(9) Seven days instruction on tetrazolium testing and evaluations for
seed mechanical damage were given to an agronomist-technician
from Salvador, Central America.

(10) The 10th Annual Seed Improvement Training Course under sponsor=
ship of IADS (USDA) and AID was conducted by the Seed Technology
Laboratory from June 14 to July 16, 1965. Fourteen participants
from six countries were enrolled in the five week course., A siaff
menber of the Sced Technology Laboratory served as technical
leader to the group during the five week tour of sced companies,
sced improvement associations, etc., in the Midwest and South
that constitutes the secona part of the Seéd Improvement Training
Course,

During the year, the laboratory also sent reference material to
agricultural libraries and individuals in many countries, and answered
many routine inquiries.

Training: In addition to the training activities reported above, inter-
national students from seven countries (India - 1, Pakislan - 1,
Philippines - 2, Iran - 1, Brazil - 3, Thailand - 2, Korea - 1) were enrolled
as graduate students in Agronomy-Seed Technology during the past year,

Plans for 1966-67: Requests for services under the AID-W=-607 agree-
ment are not programmed and, therefore, cannot be anticipated. The current
Honduran project will require services under the contract at intervals over
the next several years. Since this is a completely new program and exper-
ience for Honduras, they will need on-the-spot advice and help prior to
construction of the facilities, after construction of facilities to arrange and
install equipment, and during at least one processing season (3-4 weeks)
{o insiruct Honduran technicians in operation of facilities . It is also
anticipated that instruction in plant operation will berequired when the
Moroccan plant is completed. Informal contact also indicates probable
need for services in Chile and possibly India .

The staff of the Seed Technology Lahoratory is not idle between
assignments to countries. They continue to rescarch on practical and
realistic designs, techniques and procedures to mect the needs of seed im-
provement programs in developing countries.

Current plans involve (1) preparation of @ handbook on seed plant de-
sign based on the many facilities designed in the past, (2) revision of
reference handbooks on seed improvement programs, seed processing and
handling, and seed storage. These handbooks will incorporate experiences
and information gained over the years and replace collections of materials
previously available.
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Rescarch will continue on seed storage and drying. These two arcas
comprise the most difficult and complex sced problems in developing :
countries, Most of the countries are in tropical or subtropical regions
and have incredibly adverse envitonments (high humidities and temper-
atures) during a major part of the year. Since the tecchnology of sced
drying and storage has evolved around the comparatively mild conditions
of the U.S.'s grain belt and Northwestein Europe, 1t is not always
directly applicable to tropical ov subtropical environments.

March 18 1966 - Man

farch 17. 1967
(Actual period covered TJanuary

(]
110 6 GRS MErchE1IE1067)

1. Work staited 1n October, 1965, on the designs and speci-

fications of facilities for the sced proaram in IHonduras
“was continued through most of the vear., Sections of the

plans were forwarded to USAID/Honduras as they were
completed. All major seaments were compicte by May,
1966; however, modifications and revisions of and
additions to the plans have coniynued 1o the present Lme
Assistance provided USATD/Honduras involvad the develop-
ment and preparation of plans  designs, and specifications
for "seed plams" to be located al San Pedro Sula and
Tegucigalpa . ltewms incorpo:ated 1n the plans included:
(a) conditioned seed storage warchouses; (bh) open storage
warchouses; (c) dryers for bean, rice and corn seed, (d) a
low temperatureroom [or storage of Lieeder and basic seed,
(e) a testing laboratery: and (f) two processing plants with
attached offices, The plans were developed in considerahle
detail - down to technical specilications on all equipment
for use by GSA and complere witing diagrams for the facilities.,
The facility located af the San Podro Sula site is nearinyg
completicn. Principal scetions of thie plang developed were
collected 1nto a single repart which was filed with ATD/W
and USAID/Honduras

2. At the request of USAID/Panama and on approval from AlD/W
Dr. G. Burns Welch, Agricultural Engineer, and Mr, B. R
Gregqg, Seed Technologist, served as consuliants to
USAID/Panama during the period April 4 - 14, 19606,
Assistance and advice were provided to USAID/Panama orn
the Panama Acceleraled Seed Program, Specific purposes
of the visit were: (a) to examnine all existing seed proces-
sing facilities in Panama . including those of MACI and
those recently transfeired to 1FE. to determine their ade-
quacy in temperature and humidity controls and handling
and storage capabilities; (b) to discuss and advise on a
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proposad revolving fund, including terms, management, etc.;
(c) to advise and assist in determining present and projected
seed needs by type required for the accelerated agricultmal
productivity program. These purposes were accomplished
and a Summary Report was submitted to AID/W and USAID/
Panama. A more compichensive report was prepared at a
later date and forwarded to AID/W.

Dr. G. Burns Welch returned to Panama for consultation
during the period August 15 - September 6, 1966. The pur-
poses of this visit were to advase and assist USAID/Panama
and the GOP 1n installing pwe secd processing equipment
procured and delivered as a result of recommmendations made
by Dr. Welch and Mr. Gregg during theit April, 1966, visit.
Dr. Welch designed the layout of the Divisa seed facility,
marked location of all equipment in plant designed surge
bins, dust collectors and structural supports for all
equipment  supervised Ltheir construction, and assisted
with the installation of machines and accessory eguipment.
Mr. B. R, Greqgq traveled 1o Panama with Dr. Welch and
assisted with the work there during the period August 15 to
August 23. Gregg's services and travel were at the expense
of Missisgsippi State University .

After leavang Dr. Welch in Panama on August 23, Mr. Giegg
stopped over for informal visits in Costa Rica (8/24 1o 8/26),
Honduras (8/27 to 9/1) and Guatemala (971 1o 9/4) on his
way home. USAID personnel, local officials and techmeciaris,
and commeiclal seedsmen in cach couniry were most
enthusiastic and cooperative . During these bnef visits (1
the three countries, M1 . Gregg (a) reviewed recent develop-
ments in the Costa Rican seed program, (bl ditcussed tde
progress of work on seed facilities designed for Honduras
with USAID/Honduras; (¢) discussed traimng methods and
needs in seed technology with the Director and Faculty of the
Escuela Agricola Panamernicana at Zamorano (Honduras); and
(d) reviewed progress and needs of the Guatemala seed pro-
gram with USAID/Gualemala personnel, local technicians,
and Billy S. Barnes, Rice Improvenient Specialist from
Mississippi State University stationed in Guatemala under
Contract AlD/1a-408 Guatemala A report of Grega s informal
visits in Central America was prepared and submitted to
AID/W .

At the request of USAID/Panaima Mr. B. R. Gregg left on
February 13, 1967, for an assignment of approximately 6
weeks in Panama. The purposes of this visit are to follow-up
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the work initiated during the Apnl and August-September
visits., Specifically, he will provide the techmcal assis-
tance and supervision needed to imtiate operation of the
pure secd center and purc sced program and to train five
Panamanian technicians 1o operate the facilities. A report
on this assignment will be submitted to AID/W after

Mr. Gregg's return from Panama.

Our work over the past several years with technicians from
many countrics suggests that general - but detailed - infor-
mation on facility and equipment reguirements for a seed
improvement program is badly needed . Concepts and ideas
as to the nature of these regurements are usually vague and
uncertain. As a consequence, both short and long range
planning of seed amprovement prograins sufier because
adequate and satisfactory provisions are not made for
"handling' of the seed in the quantities projected. Inade-
quate, unsatisfactoryand/or unbalanced plans result in poorly
organized, inefficient and ineffective programs. Buili-in
deficiencies and in-balances cannoi b2 casily a soon
corrected . Dr Weleh and Mr. Gregg discussed these needs
and problems with USAID peisonnel  local officials and
commercial people in Central Amenca this past vear . Out
of these discussions and discussions amoeng our stafl, the
idea of developing "generalized" or model plang for a com-
plete seed improvement facility was conceived

Generalized or model plans would: (a) orient planners and
technicians with respect to the many considerations and
factors involved in plamning for seed naprovement facilities;
(b) provide informauior on the sevetal operations involved in
secd processing and handliiig and the types of eguipment e
quired; (¢) serve as a guide ormodel for developing plans;
and (d) provide a basis for developing preliminary equipment
and facility lists and budget estimates. The develepment of
generalized or model plans that would assist 1n the ways
indicated above was begun in late fall, 1966. A prelinnnary
draft of the "processing plant! section was preparcd ior staff
study. Review of thig diaft indicated that the plans necded
to be expanded to include diying and storage units  and

that more information diagrams and other lustianve material
needed to be incorporated. Work on the plans will continue
It is anticipated that a final draft will be ready {or review

by ARDS/AID in summer, 1967 It 1s of interest that the pre-
liminary plans coincided with needs 1n Guatemala so well
that copies have been sent to USAID/Guatemala for use in

planning. |
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7. The design dand evaluation work of low-cost controlled temper-
ature rooms ("walk-1n germinators') for use in the less
developed countries has heen completed . Principal mechans-
ical features of the design include a standard window-type
air conditioncr (cooling), electnic space heaters (heating),

a small [an and umng devices . The heating and cooling
clements arc wired in senes te thermosgtatico controls and
timing devices so that any desired constant or alternating
temperature between 169 and 409 G . can be maintained wath
an accuracy of 19 C. A pamphlel confaining specifications
for the cantirolled temperature rooms, and a discussion of
thair operation and possible uses has been prepared, LLer

review of the pamplet and design hy AID/AW ot will be re-

produced and distnbuted an the various countries

g, 1The "romeal environment ! sced Stoiage and pactaging stidy

I
imrtiated oo late 1965 in cooperaiion with the Owens-1llinois

Corporation has conuinued 1nto 1ts second year . This study

was designed 1o evaluate the relative effectiveness of seed
packagingmaterigls (plastics, multiwall Rraft pager, and

cloth) in preseinvyng seed wiability under tropical conditions
(85° F. and 85%/relative hamidity), Considerable data have

been collected but they will not be analyzed and summarized
until December, 1967 the end of the second year. (The

study 15 designed to run 4 years)

9. Work has continued on the development of a small prototype

scedidiyer for basic seed producnion programs 1 the less

developed countries . Nécossalty ra-design 1 an progress 1o
simplify the control systen reduee costs, and provide fora
mere uniform distnbution of air 1o the drawees sack and hin

scetions of the dryer

10, Preparation of a comprehensive lustrated handbhook on "Seed
Processing and Handling" wag completed © This hidndbook was
prepared primarily for use by technierans 1n the less developed
countries and 1n training activaties under AlD W-5607 . An
altempt was made to present fundamental princiglos 1n detail
ana toaelate these punnciples to the specific iypes of seed
processing equw pment avarlabie, 'I'ne handbook has been re-
viewed by ARDS/AID and suggestions made are veing
incorporated A "pre-pnnt" of the handbook will be submitted

to ARDS/AID for final review before publication

General: The activities enumerated above received major

attention. Other activaties duning the year were of a routine, infor-
mal and/or indirect nature but required considerable attention,
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Among these were;

(1) Substantial assistance to the T'exas A & M M/AID contract in the
Dominican Republic on design and layout of a seed processing
plant and seed testing laboratory.

(2) Assistance to the Ohio State/AlD contract in India on require-
ments for a seed testing laboratory .

(3) Periodic assistance to H. W. Byrd, Purdue Fellow in Latin
America assigned in Brazil to the Agroceres Corn Sced Company,
on qualilty control and storage.

(4) Assistance to the Rockefeller Foundation sced specialist in India
on teaching materials and secd testing .

(5) Review of plans and specificationg for hmprovement of facilitics
for the seed program in Costa Rica.

(6) Preparation of informational material on soed testing laboratories
for Universidad Agraria, La Molina, Poru.

(7) Orientation of and conferences with visitors

(@) Prof. Fernando Filguenro, 4/4 to 4/8 (Purdue/AID Brazil
Contract)

(b) Victor W, Calderon, 4/25 - 4/29 (Cosla Rica)

(c) Johnson E. Douglas, 7/11 -~ 7/15 (Rockefeller Ioundation/
India, formerly USAID/1ndia)

(d) R. Norton Fard, 7/25 - 8/1 (Ford Poundation/India)

(e) Mayo Vega, 8/30 - 8/31 (A1D/Nicaraqgua)

(f) N. 1. Gommack and . S. Woodring, 10/24~ 10/27 (USATD/
Nepal)

(g) W. T. Hamis, 11/7 - 11/11 (USAID Alahanistan)

(h) Yookti Sarikaphuti, 1/3 - I /6 (Thailand)

(8) The 11th Seed Improvement Course for international participants
under sponsorship of AID and JADS (USDA) was conducted by the Seed
Technology Laboratory during the period June 13 Lo Tuly: 16, 1966, Ten
participants from Ghana (6), Morocco (1), Cambodia (1), Guvana (1),
and Iran (1) were enrolled in the five week course. Following the five
week period of intensive study, the participants went on a five week
tour of seed companies, experiment stations, seecd improvement associ-
ations, etc., in the Midwest and Southwest.
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Services performed under the AID/MSU Seed Technology contract
ale "backstopped!" by the comprehensive research and training programs
of the Agriculturae) Experiment Station and the University. These pro-
grams - financed by Pedecral State and Grant funds - are concerned

i with many of ihe same problems found in the developing countries, for
the climatic conditions and agricultnral cropping patterns in Mississippi
are similar to those in many of the less developed countries. The pro-
gram has been kept realistic and practical in its approach to world sced
problems through a long and active training program in seed technology
for international students .

Since 1956, Mississippi State University throuah its Seed Techno-
logy Laboratory, has provided the major pact of the leadership,
instruction, and facihities for an annual IADS/AD sponsored Seed
Improvement Short Cowse,. This short ccurse is held cacn summer over
a 10 week period, Durtng the first 5§ weeks of the course, the partici-
pants are given basic ¢lassroom, lahoratory and practical instruction in
sced tesiing . treating, processing . drying, storaga, legislation, mar-
keting, and certification., Following this intensive training peried . the
students tour four to live states through the central part of the country
for 5 weeks observing the variations and patterns of seed improvement
in the different areas. They then return to MSU for a final few days
before departing for siudy elsewhere or home. While 1his annual seed

improvement course is not anintedral part of the MSU/AID contract, the

contract has enabled
so that [ull atiention can be given to thig activity . Upon their return

1he Seed Technology Laboralory 1o expandals staff

home, niany of the participants continue 1o request advice and counsel
from the staff on sced improvement problems . Since 139 persons rom

about3Bicountiies have participated fntne courge, a rather voluminous
technical correspondenca has developed wiich can only be justificd on
the basis of the AID/MSLE contract.

In addition to specialized short colrses, Migsissippl State Univer:-
sity, througlh the Secd Technology Lalorarony . atiracts an inereasing
number of intermational students interested in undergraduate, graduate,
or speeclal (non-degqrea) siudy programs 1t Agronomy-Seed Technology .
These students are variously sugported by AlD, the Rockefeller Founda-
tion, or by graduate agsistantships rrom Mississippl State University.
LNach year several graduate assistantsiines are offered to outstanding
international siudents for M. S deg'ce programs.,

Another important way 1n which the contract has helped is in the
attention that can be and is given to participants on study tours send by
AID to the lahoratory throughout the year. Inasmuch as AlD has in effect
engaged the services of the entire staff, nationals or AID personnel
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Related Activities: Dr. J C . Delouche served as a consultant 1o
the Tord I'oundation pr r.u]hiiu in India during the penod March 13 - 31,
In India, he reviewed the I1AD) rice seed program  and other soed pro-
grams under I'oid Foundation sponsership. On hus return. Miss SSippi
State Umversity undertook the responsibility for locating a suitable rice
secd specialist for the Ford program in Indha. R. Norton Ford Panhandle
College, Oklahonma, was employed by I'ord Poundation in late July, 196606,

and is now 1n India

J. D. Helmer presented an anvitational paper to the Projecto
Cooperative Centroamericanc para el Mejormiento de Cultivos Alimenticios
meeting (March 268 - April 1) at Managua  Nicaragua  on "Formationand

Development of a Beed Certification Program” . He also visiied in

Honduras after the meeting

Inicooperation with the MSII's ALD ".i'..nr-..-:j'! contract leam, and ATD AW,
the Seed Technology Laboratory organized and conducted a Sced Indu SLLy

Devglopment Piogzam for 23 Brazilian rr."n:.:;,;‘;.-:ai!; during the period
September 27 ta Novembay 11 The tour coverad nea:sly G000 miles with
stops int9'siates and ;'-.‘;1:.-,5-:.,-::-:_-;.- ) e Frograms wero arranaged at 4

Unmiversities and experiment starions:  LUSDA agencies, 13 comnmercial

seed companes ranging from a small secd qgrower 1o a giant hylrid seed

company, and 2 equipment maabiaciuring companes

i

BACKSTOFFING
Faculities end Bialf (Sce Appendix 1 for complete lising of Stafl)

Under this contract  the .f-.'.;-'.”.,--'. y for Tnternational Developmaent has

lable toal the speciahized and umaue staft and facilitics of the
Missigsipp Seed Technology Lalioratory! Coliectively the staff repre
sents a high level of compeience and expcience an alllaspects of seed

improvement: sced _l(!l:l'lfﬂ'i-fii,]{':': CErlpaitl Qne - procas SN, teslyng

storage, drying, production and reseorcly . Individueally  members of the
staff by traimng and current responsibiiity specialize 10 one of more of
the various areas . The facilinies and cqguipment of the laborator vy inelude
a paruculaily wide anay of sced poocessing, conveying and treating
equipmment, a well-equi pred scod tastiing laboratory controllad
temperature and humdity secd storage rooms | and the other equipment
and facilities requited jor a comiprehensive seed rehedren tratmng and

service program. The location on the same campus of the Mississippi
Seed Regulatory Laboratory, the Miswissipp Foundation Seed Pr ogram
(both supervised by members of the Secd Toechnotogy Laboratory staff),
and the Mississippl Seed Lipiovement Association (certification agency)
insures the maintenance of a high - but practical - level of staff
experience and competency 1n all arcas of sced improvement .



34

train develop into leaders of seed improvement in the various countries.
For example, four Brazilian specialists arce conducting several threc-
week courses in seed improvement cach year for workers in their
country. These four specialists received a major part of their training
under activities of the AID/MSTU contract, and their course organization
and instructive materials are the same as those used in their own
training.

It also appears significant that in the past few years, Peru, Chile,
the Philippines, Taiwan, and Mexico,have been admilted to the Inter-
national Seed Testing Association. These first four countries (and
Mexico under Rockeieller sponsorship) have all received more than
average amounts of assistance under the contract in the arca of seed

testing and each have sound, if nol complete, seed improvement programs.

1964, a separate contract was concluacd between

ate Universily and Aid for Brazil. Under terms of that

contract (AMD/la-165 Brazil) and subsequent amendmenls, a five man team

In March

Mississipm &

from the Seod Technology Laboratory is stationed in Brazil for two year
periods to help develop a sced improvement program for that vast ana
important country. More recently, a rice lmmprovement € pecialist from
the laboratory was stationed in Guatemala under contract AID/1la-408
Guatemala. Certainly these individual country contracts were a result
ol the accomplishments of the global contract. These contracts, in turn,
provide support to the global contract, For successful developments in
the field can be immediately translated into recommendations for dis-
semination o other countries.

PIANS AND PROJECTIONS

Puture activities will be largely determined by operational policies
specified by AlD/W, and requests initiated i USAID Missions., Tnitially,
goneral seed naprovement plans included provisions for regional seminars
or workshops yearly or biennially. ‘These seminars were to provide a
forum for discussions of mutual interest, and consideration of problems
common Lo several countries along with the development of methods to

approach

solve outstanding problems, It was hoped that a regionatl
could be taken on broad issues and that individual countries could take

initiavive in such areas as deened advisable,

Following the seminars, secd improvement training schools (short
courses) were to be conducted within the region. In these training courses,
professional and technical personnel responsible in various ca pacities for
seed improvement programs in their countries were to attend. Subject
matter arecas were to include foundation seced production, certified seed
programs, seed testing and seed processing.
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sent for training get full-time attention from all members of the staff. The
time spent (which may vary from one day to three weeks) and services
rendered would be hard to justify withoul the contract.

Research

International students studying for advanced degrees in Agronomy-
Seed Technology are encouraged to select rescarch areas related to
particular problems existing in their own country. DIxamples of such
studies include: correlation between specific gravity and vigor of rice
seed; deterioration ©of rice seed in storage; dormancy in rice sced; matu-
ration=of-grain sorghum seed; methods -for predicting scad longeovity;
and many studies on various aspects of seced siorage, In addition, four
cooperative studies - with Taiwan. Thailand, Philippine Islands, and
Costa Rica - on the influence of seced moisture content and packanine
materials on transoceanic shipment and subscguent storage of seed

been completed. The results of the four studies have been made
available to AID/W-and various countries. Rescarch hastalso b

on seed driers, sced storage chambars, and seed gerninators
FEhY

sonie of these projects have not yet been complated, thoy Sawe furnishe

much needed information on which 1o base recommendations 1o the
vdrious countries when such were requested.

ACCOMPLISHMENTS

s heon

It is probably nol possible to accurately evaluate what ha
accomplished as a result of the AID/MSU seed technology contract . 1t 18
known, however, that many developing countries place incressing emmphi-
5is on seed nnprovement as one of the most rapid, effective, and least

xXpensive means of increasing food produciton, 1o concort witl
increcasing emphasis on seed improvement  there has been a groat ingrease
in the quantity and guality of seed iesting labordiornies, scod

plants, seed storage facilities and ;mndu‘-.;o:l‘c:: g certifiad saod programs

Mississippi State University does nou claim all the credit for these
dececlopments, butl its staff in seed technology does hnow that the
recional seed seminars, workshops, and lraining schools, consulta
visits tolindividual countriGs), residence shont courscs dusigis and
plans developed, academic programé, personal correspondanae and mass
of technical information distiibuted have had a4 considerablo eoffeot

The influence and cffect of the contract is evident in many ways - in
concrete items such as testing laboratories, processing plants, certifi-
cation programs, and in the less tangible but highly impontant qualities
of initiative and leadership. It has been a source of deep satisfaction to
the staff of the Seed Technology Laboratory to sce people they helped
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A third step was to be a follow-up program in individual couniries.
A major part of the effort of initiating seed programs in each country ‘would
naturally rest with technicians in the country a nd the country USAID
Mission. But more specific and technical help was Lo be provided -~ as
necded - by experienced specialists in particular problem areas. The
AID/MSU contract was developed 10 provide seivices in cach of the three
1vues of activity indicated above.

Toa considerable extent these plans are being fulfilled and have been
successiul. Tive seminars have been held in Latin America; three in the
Par Dast: orne cach in the riear Fast and Africa. Three training courses
have been conducted in Latin America and one in the I'ar East, Follow-up
work has involved many different activilies enumcrated in the periodic
reports, Travel 1o individual countries fol specific work have been
limited - not somuch by the various countries’ needs and desires for
help - but by the fact that a country has to pay travel and per diem o

the Mississippi State specialists,

lhese statementls are made here hecause afler eighn years of werking
with AID by contract and ten years with the IADS/AID Sced Improvement
Course, the MSU staff is convinged that the seminar-training school -
follow-up approach is sound. T'his is not to say 1t1s the only way to

gol a program across. We believe that at the present siage of development

in Latin America and the Par Fast much individual attention on a country
basis is needed. Countries in cach of these regions have seed improve-
ment programs in varying stages of development. Thesc vrograms have
been oparating long enough so that many deliciencies and problems are
clearly indicated . Individual country help wonld be an eficctive means
of reducing deficiencics, solving the problenms, and re-charting the pro-
gram on a more progressive and effective path, The use of contract funds

for lravel to individual countrics otirequest would expedite matters ancl
{

accelerate the development of seed 1Mproveienl programs

The existence of the contract and s;-‘.-.r:nrw;t.'-: available under it should
he mere widely publicizad. Recent contact with participants in a
training course in Brazil from throughout Lalin Amotica revealed that
there was a need for some of the services available under the contract,
but that there was almost complete wgnorance as to the existence or

nature of 1the contract This same situation pertaing in otner regions.

There is an urgent need for more training courses in seed improve-
ment in the various regions. Por example, there is much interest and
need for a training course in and for Central America. The courses pre=
viously held in Chile and Brazil were effective but did not adequately
consider the unique Central American problems and needs. Rather the
courses were slanted toward the seed problems prevailing in the temperate
and sub-tropical climates of the relatively developed countries of Chile,
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Peru, Brazil and Argentina. 7Those problems peculiar to tropical climates
and crops reccived only minor attention.,

More follow-up work needs to be done., Seed processing plant de-
signs and eguipment specifications need to be translated into operating
plants and programs. While the design and specifications can be done
at MSU , some supervision needs to be exercised during erection and
construction of the facility and installation of the cquipment. Finally,
the techniciang in the country nced to be trained in the effective and
cfficient operation of the facilitics .

The Seed Technoleay Laboratory is well aware of jts respon-
sibilities and aebligations under the contract. It welcomes even mere
opportunitics to he of seirvice to the various countries cooperating with

ALD .

March 1, 1967 - June 30, 1968
(Actual period covered, March 1, 1967 - June 30, 1968)

I, TECHNICAL ASSISTANCE

A. Morocco Project

In 1964 Lhe Covernment of Morocco and USAID entered into a joint
project Lo expand and accelerate a program for production, processing,
and dislribution of improved seed, mainly cereals., To accomplish the
purposes of the project it was necessary to develop and conglrust sced
drying, processing and storage facilities. It was further planned that
the seced facilities would also serve as a lraining and demonstration conter
for seed improvement. '

At the request of USAID/Moroueo (TOATD ASHL, 1964) and under the
provisions of contract MSU/AID-W=-60", the Mississippi State Univeraily
designed the physical plant needed for the program and developed gpecili-
cations and recommendations for necessary cquimment, Complete plans
including recommendations, blueprints, specifications were submitled to
USAID/Morocco in 1964,

The equipment for the facilities was ordercd by USATR for the GOM
1E9Y6GH

pilot seed plant in 1964 and 1965 and the vroject was phased oul in ;
Due to a shortage of funds, however, the CGOM did nol undertake the con-
struction of the buildings to house the facilitics, until March, 1967,

Just after the start of construction, USAID/Morocco requesled Lhe services
of a seed processing plant engineer under subject contract.
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Charles I, Vaughan, MSU seed prozessing specialist, was assigned
to the project, Ile reviewed the plans already developed, made modifications
as appropriate on basis of niew information provided and left for Morocco on
May 14, 1967.

Vaughan was in Morocco during the period May 14, 1967 to July §,
1967, While in Morocco he accomplished the following tasks:

1) Bauipment was uncrated, inspected and assembled.
: k

(2) Scpeifications for siructural steel needed for the plant were
developed and the steel was ordered.

(3) Congstruction of the plant, which was progressing at a very
slow pace, was accelerated and the foundation, structural
supports and some walls were completed before Vaughan's
departure, This was accomplished through consultation and
coordination of aclivities by INRA (GOM's National Agronemic
Rescarch Institute) and the contractlors.,

(4) A Camphbell seed dryer previougly ordered by INRA was inspected
and uncrated. A suitable sile for it was sclected at Deroua and
a concrete building was designed to house the dryer.

(5) Recommendations and specifications for completion of the seed
plant and drying facilities were developed and discussed with
INRA end USAID officials.

Vaughan returned to MSU on July 6, 1967. His work and recom-
mendations were reviewed by othier MSU specialists and a report incorporalting
specifications and recommendatlions was {iled with USAID/Morocco and
AID/W .

]

o

Jontact was maintained with TNRA and USAITD/Morocco and progress
of construction was monitored, In January, 1968, we were alerted that the
technical assistance of an engineer sced specialist would be necded in
April - May. G. Burns Welch, MSU agricultural engincer-seed specialist
was assigned to the project. During February, March and early April, 1968,
he designed and drew ue plans for accessorics- nceded for installation of
cquipment, plotted the layout of cquipment and flow sequences of the
several kinds of seed to be handled by the plant.
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At the request of USAID/Morocco and on approval from AID/W,
Dr. Welch left for Moroeco on April 18, 1968, and rendered technical
agsistance until his return on June 1, 1968. While in Moroccao, he
accomplished the following:

(1) All ¢leaning eqguipmenl was positioned and installed in the
seed plant.

(2) Ssurge and hopper bottom bins were assembled, structural
supports fabricated, and the bins pogitioned over the
oguipment,

(3) Blevators and olher conveyinag equipment were assemblcd
anc creclod.

(4) M ecguipment and conveyvors were checl tested for

This was necessary since the power line bringing elec-

fricity to the plant ig nel yet comnlele,

(5) The corn seed dryer was check lested and traj ning in its
use and operation was giveri,

(6) Preliminary plans for further expangion of the plant and
dryer at a later date were developed in cooperation with
INRA technicians.

Dr. Welch:-returned to home staiion on June 1, Lonmedialely on
his refurn he held cxlensive discussions with Hamid Benbialima, shudont
participant from Morocdo, on lechnical aspeets of the secd harvesting,
deving, processing, lreating and glorage oporations to he nerformed by
the plant, Mr, Benhalima had just completed all requiremantis (or his
B.S. degree in Agronomy — Seed Technology ai MSWU, After attending
communications conferenca for Al pacticipantain the Midwest
réturn to Mierocco as princispal technician in Lhe'seod processing -

scction of the seed improvement program @i MMorocco.,

|
|
I
|
|
|
|
! operational performance through uese of a portable generalor.
|
|
|
|
|
|
|

We anticipate that additional technical assistance will he ve-
quested at the time the plant becomes fnllyt opaational and the firsl secd
cropiis ready for conditioning and processing.  Lhis agsistance will eni-
phagize training of operators in the effcective and efficient operation and
use of the facililies.




B. Honduras Project

Work initiated in 1964 on development of a complete improved
sced program for lHonduras was continued. The scope and delails of
the project were given in previous reports. Three trips werc made Lo
Honduras in connection with the proiect during the period covered by
this report.

(1) April 17-May 3, 1967. G. M. Dougherty, MSU Seed Spe-
s

of the San Pedro Sula corn and rice sced facility, On-the-job training
wags provided to Honduran technicians., A. L. }-‘,oyd,' Jr., MSU Seed
Specialist, accompanied Dougherty and asgisted him in accomplishment
of the work al no cost to AID.

(2) December 5 = 22, 1967, Dougherly returned to Honduras Lo

advise and supervise installation of seed drying, precessing, storage
cquipmeant for the Tegucigalpa bean and sorghuim seed plant,

(3) Pebruary 2= 16, 1968, Dougherty again traveled to Honduras

to oversee initial operation of the fegucigalpa seed plant during the
bean processing season., Ie gave en-the-job training to Honduras
technicians assigned {o the plant,

In addition to these trips to Honduras, continual assistance has
heen provided to the GOIT and USAID/Honduras on devel opment of the
over-all program. This was necessary because there are only 2 partially
{rained and knowledgeable seed specialists working in the vrogram in
Honduras,. Qne of these Honduran specialists and another newly employed
for the program are currently receiving additiona) fraining in sced work at
MBEU.

The Tegueigalpa plant was officially dedicated by the President
of Honduras on March 14, 1968, with the dinlomatic corps of ather
Central American countries as invited guests,

The Honduran sced program is in full operation and has already
bheen so successiul that original goals have had to be raised to meel
the demeand for improved seed,

Some idea of the scope and size of Lhe {acilities developed for
Honduras can be gained from total investinent in the two seed facilities:
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Seed Plants Total Cosl, Lempiras

San Pedro Sula 500,000
Tegucigal pa 363,000

883,000
Lempiras 2 = US §1.,00

The San Pedro Plant hag been operational since carly 1967 and
has already processed over 13,000 cwt. of improved corn sced, The
Tegucigalpa plant, in operation only a few months, has already pro-
cessed 1200 cwt. of beang. '

C. Peru Project

In eaply 1967 wea were contracted by the coniracl coordinator of

the North Carolina State/AlD-Peru contract to explore the nossibilily of
MSU providing technical assistance to the Minisiey of Agriculiure,
Government offReru), 'onrencvation and remoceling o theirsced deving,
processing and storage facilities. After constlidtion with AT/ W, it

was agreed that James M. Beck stalioned with the MSU/ALD=Brazil
contract in Rio would serve as consultanl for asveel to the N, G, State
contract group in Peru to make an on-the-spol review of needs . This
vas accomplished in May 1967, After his retura to Rio, Beek reported
his observations and recommendations to MSU, These scrved as a
basis for the development of designs and specificalions for remodeling
and renovation of the facilitica, 1 ]
task and complete recommendations, blue prints and specifications were
transmitted to Peru in August 24, 1967,

Vi 2 AT T [ =i e = migeen d pr s e 1]
nrec _.:_‘If‘f._*.‘-;,_u_‘ talwWeEre nlf"lY]{_iH'- al ko L

Shortly after this time we receivad word from Peru that the GOP
budget allocations to the project were insufficient for rinancing of the
facility and as a consequence il was being postponed.,

In March 1968 we were again contacled by Pern and advised thal
the Rockefeller Foundation had agreed to finance the pucchase of the
cquipment forthe seed facility. They requested that we provide technical
specifications for cerlain cquipment and redesiaon some eonnpenents of th

(Y (o0
Lt

facility. This work wag completed in carly Apeil 1868, and completad

plans and specifications were transniitled (o Peru and to the Rockelcll of
Poundation {or review. Receipt of the material was acknowledged by (T

and Peru, bhut no further information on statug of the projcct has heen
received to this date,



D, Il Salvador Project

In November, 1967, Don I, Crahe of the MSU staff visited bricfly
in El Salvador in connection with a project that MSU is coordinating in
the Central America region for AID/W and AID/ROCAP, While in El
Salvador he discussed a problem lransmitted to ~us earlier by the Ministry
of Agriculture, GOLS. It developed that the GOLS wantpd to expand dnd
remodel their sced improvement center and needed somej|technical
agssiastance. Grabe gathered such data as he could on the problem and
neceds for later reference should a formal request for assistance under
AID-W-=607 materialize,

On March 1, we received a letter from AID/W (Burcau for Latin
America) transmitting a couy of an Airgram from USAID/FS requesting
that assistance Le providaed to the GOXS toward improvement and re-
modeling of facilities at the seed improvement center, Since A, H,
Boyd, Jr., of the MSU staff was scheduled to consull in Tl Salvador
for one week in conneclion with the regional project referred to above,
it was decided that the agsistance could he most economically provided
if it were sinply added to the ohjectives of this already scheduled visil,
Thus, the cost of a separate trip would be avoidead,

Joyd vigiled in Il Salvador March 18-25 and thoroughly reviewed
the sced center!'s present and future needs with USAID/ES and GOES
officials. le gathered essential data and made drawings and photographs
of the present facilities on site.

Jollowing Boyd's return to home station in April, 19608, the
Il Salvador project was reviewed and discussed by (e staflf, Appropriate
specialists were assigned {o develop plans, and prepare drawings and
technical specifications for improvement and expansion of facililies
il the seed center.,

Completed recommandations, plans, drawings and specifications
were transmitted to the COLS through USAID/ELS on June 19, 1968,

It is anticipated that additional assistance will be required after
the plans are reviewed and actual expansion of the facilities is initiated.

I, Tast Rakistan Project

In carly 1968 we were contacted by ATR/W (NESA) about technical
assistance and consultation scrvices needed for a project in East
Pakistan. The project included a study to determine the fcasibility of a
capital loan for a seed improvement program in East Pakistan. In making
the study, the needs for such a program, its impact on general agricultural
development, repayment plan for the loan, and kind and scope of program
needed would have to be determined.
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IT. unch, R. K. Matthes and Rupert Johnson (seed specialist,

agrmultum] engineer and agricultural economist, respectively) were

assigned to the project., They left for Fast l’ } stan on May 6, 1968, and
remained in Rast Pakistan until Jupne 7, 196 While in East Pakistan
they reviewed all uspocts of seced immproveme: li as well as general agri-
cultural develovment, and gathered essential data for the study through
interviews, on-the-gpol ingpections, and confcrences with USAID/Tast
Pakistan and LP agencies involved,

A report of the study is in preparation and should be completed
in about one manti.

F. Migcellaneous Projccts

The projects described above are the maior ones irvolving
technical assistance during the period covérad in this reports g
addition, considerable assistance has heen andis being provided
on a less informal LBasis to the following:

(])_"11:151‘1‘.&1__" designs for a model secd drying-piosessing plant
for the GOTI's very successful National Seods Corporation are
reviewed and modified Lo belter serve its purpoge , namely, LEeining
of secd specialists and plant operators, Winle i india on assigaincent
under another project (Februacy 1868), celailed digcussions viore iy id

with Indian Agricultural Research inslituie officials on cstablisiiment

of a Seed Technology: Deparstiment: int the InstitutaThis de partmeit
would provide for @ group of ._r.-_'!(,t,i"'ﬂ"-"‘.. profcasianals tofageist g
guide ' the rapidly daeveloping Indian gead indns iy alont Consirutini and
technically sound lines. Assistancce on both of these programs |
continuing.

(2) Turkev = atthe request of USATD Atuplieis g SN G auiienion
the GOT's }.l]ml: to transfer secd productiog and distribulion fron LhG
public to the private sector over the nexl tew YEars, 1L W 1505
gratifying to us to Ieeu‘n that a govermment was voluntarily relinguishing
control of a successiul seed program Lo privale interests,

s

1I. TRATNING AND'EDUGATIONAL RESCURCH INENELORMIINL
n 11 o=

I\, _.»]I-.:.._,

1. Shorl Courses

a. 'The 12th annual Seed Improvement Training Course for
International Participants was held June 12-July 14, 186", This course
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1} . . 1 worm s o 1 Il * .
is organized and coordinated by AlD/W and IADS/USDA and carried
out by MSU. [ourteen participants from the following countries
participated in the course: India-4; Korea=1; Nigeria-4; Panama=3;

Peru-l1; Honduras-1,

Iy, The 13th annual Seaed Improvement Training Course was
scheduled for June 10=Tuly 20, 1968, 1L is in session at the time of
this report, Pourtcen participants fron the following counlries are
in allendance: ndia-6; Ghana~-3; Fast Pakistan-=3; Venezuela-1;

Honduras-1.

2, gpecial Training
Specialized training was arrangea and given as requestea
for individuals or amall groups as follo
March | fune b2, LYH 13, Sinahy, India
Sead testing
Mo & Ao HolE . oudhtry, |1 !
\\.f(.|:'l, S S r}
Jun@ElZa=e] GRS 617 ML Grias=Tonia, Israsal

Seed Teohnology (Dr. Gries-lHonig
wag a participant in the first Seed

Improvement Training Course at

MO 31 1956),

Tl =S el 0 6 oSN et e e Il s AUBRBRY (el

/

Menn., — AID/India Contracl team,
i o ro e e procas v (15
g elia

Augugh g 4, 196 Twelve Brazilian Pacticipants\from
Purdue Univ., /ATl -Brazil contract
program. Adgricultural develepment
and aced improvement,

Septambos d=8, 18067 Measre, Arancibia and Fscudero,

Ghildl, Roakelfaller Toundation,
Sced certification and foundation
sced programs,



November 6-11, 1967

Qctoher 26-27, 1967

April 29-=May

May 30--Junc b, 19

April 4 -
|

I
Wl

L

196

May 31 = June §,

The first handhaor
sced technology

1
Piocesging and Ha

Adrministrater of (2OP Rice and
Gorniprodgraing b Sead
ImpIoverient.,
T AEBIGE ( Regu 1 Taam
I ) ] T. -1;’;1
A 1e] il )
38 Indiciin Geaed I Ly PG
Team ( 1 18 1'1':!,-:1 L]
of @ comiiie Y e E 1
1968 Mies GV Taiwanp, Comncreiad
saedeman.  Seed nprodiciiom,
13, 'I‘i'Gi!']ia:_. Matapials
ol apraicecled seriaaion the i )
wasicompleied and printed; e (i Wotob it M e
naling! .[.'13;1: s TS 2 ) o
Three other handbogks arg in various stages ol g Lo,
(1) Seed Drying «~ first drafl of manugcript complelod,
Seed Storage — porbion of jnanuscrint cople

Secd Planl Design - poition of inanusariy

James A, Clifton, AIl) Advisor
assigned to USAID/Afghanistan.
Secd prouram development.

Sced Team, (6 members), India,
Rockefeller Poundation,

Seed program development,

Gol. Osmudo Mondaoneda,

Philippines

(::.
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In addition to these activities, various mimeographed fraining
malerials were prepared on speeific subjects for use in training activities
and for distribution on reguest,

TII, RESEARCH AND DEVELCPMENT
Research and development activities have emphasized the problems
of seed deying, storags and deterioration in the tropical environments

characteristic of most of the less developed countries.,

A, SeadiDiying

A combination bin-bag drying svstem was designed and constructed
for research on sced drying under conditions of high humidily and tempera=
- L] 1

will be operational by imic=summnmner.

fare,. ‘The dryinig unit

Model drving system studies on the sorption-desorplion charac-

rere anitiated in the fall of

teristics of ceeci under tr
1967, These studies ale in progress,.  Tropicdl Ghvifonmenis ares pro-

ioned roons specially constructed

vided in temperature~humidity condit

for the research,

A sinple inexpensive method for measuring the moisture content

of seed during drying is under development, The method consists of
scaling a amall seed sample in a pint jar with an especially prepared

lthivm ehloride impregnated paper strip, The paper strip changes front o
pink to blue colorin 1 to 2 hours if the scecds are sulficiently dry {or

hig method is now in the field testing gtage,

Major emphasis in the secd storage area has been given [o
establishing desian crity a for conditioned sced slorage facilitics,
This work involves datermination of heai and moisture vapor fransmisgsion
throuch various types of construction " materials ., and integration of
cooling and dehwmnidification equipment into a balanced efficient system,

-

A studyv on usa of plastic seed packaging materials to preserve

I radverse tropical conditions has just been com-
pleted and the data are being compiled., 'The study involved storage of
soybean, wlheat and com seed in an cnvironment of 65 F. and 85%
relative humidity, It was conducted in cooperation with the Owen-
I1linois Research Center, Toledo, Ohio.

seed vitalily une
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C. S8ced Deterioration

The patterns of deterioration of rice, t

A and peanil seed stored

in controlled enviromments are under gtudy to establish maximum lovels

of deterioration that can be tolerated wilhout seriong conscquences to

the performance characteristicy of seed,

T'his informalion will he

important in estallishing economical and practical desian criteria (or

sced slorage facililics.
NV, MISCELLANEOUS

sy

As usual, o signii

many countrigsy | Many of fhese correspondants. | recel

all of their training in secd improvement at M8 a
group for advice on lhe varions GHEoL .
Problemnms ranae fron rather simnle

complex ongs in the area of procuclio

Much of the
on speceific subjects,

COLresDONAC T e invee s reane:

Jjorexample, seed corlifica

are tilled from cur library of reprints, csneeially prepared

vl e b g s o) L3ty cp i L pt
sneets, }.\]:(,r.,ut,r.)_nla.'. ofialicles and olher refcrente

teehnology.

Summeany of Man Davs Frnanded
PENg
Rar Rrojectandi Agiivily=
Rrofosgional s
Nard Lot
Activity Overa:

I.. Technical Asgistance (Specific I

e

answering volumineus corrcanondence with gced gpeci

tcant portion of semvices re

AL

i,

e drvolved
Vists from
G At of

2N oue

i G

|Bld @] odalagusi

iy Ij‘l'_[";]:‘.,‘.“r’,",

|||l 3 13 i l:“l 3
1 iniormaiicn
thanals on scod

.r;‘,"
y! 3 y !"

Ha A0

I,
I,
(€
i),

1

Morocceo projec!
Flonauras project
Peru projeet

Bl Salvador

=" Because cach gversuas
stopping required an individual report and the fact that the resulls of

activities in resecarch, developnan! of cducalional materials,

L e
(‘.'.]} 30
A8 (1G) i
0 42
f o177

agsignment and the cesultant haclk-

careLwere

printed and distributed as they were prepared, the meitiod of reporting
"Services Rendered" was revised and reduced, cach yvear starting with
this report, upon instructions from AID/W.

-Z./Calculations based on 8 hours per day; 260 man days per vear.

Q/Numbers in parentheses indicate portion of time spent during FY'67.
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July 1, 1968 - January 1, 1970

TECHNICAL ASSISTANCE

A. Morocco

Following assignments in Morocco in May-June, 1967, and
April-Tune, 1968, assistance and advice has continued to be given
onrequest. The processing facility near Rabat is in operation but
still limited in activity and effectiveness by non-availability of
electricity (portable generator js currently used).

B. East Pakistan

Information obtained and observations made by three-man team
during feasibility study of Farm Improvement, Seed Processing and
Drying and Storage Facilities for East Pakistan was analyzed and com-
piled in a report to AID on the economic and Lechnical feasibility of the
projects. The report was submitted to AID/W. Action has not yet been
taken by GOP to implement study and recommendations. In late
December, 1969, emergency assistance was requested by TA and NESA
in developing techniques for breaking dormancy in 800 tons of rice seed.
This problem is presently under consideration.

C. Indonesia

G. B. Welch was assigned to USAID/Indonesia during the
period 5 August to 14 September, 1968, for consultation on rice seed
drying and storage. He observed conditions and made appropriate
recommendations to USAID/Indonesia based on his study. Two
trainees from Indonesia attended the 1969 Seed Improvement Training
Course at MSU to develop technical skills requisite for developing
an on-going seed program.

D. laos

While G. B. Welch was in Indonesia in September, 1968, a
request was made by USAID/Laos for stop-over consultation visit
before he returned to home station. Welch was in Laos for the period
15 September to 28 September, 1968, and held general discussions
with USAID personnel and Laotian technicians on the facilities and
personnel needed for a beginning seed program. Subsequently, two
technicians from Laos participated inthe 1969 Seed Improvement
Training Course held at MSU in June-July, 1969. Additional information
has been provided to Laos on minimum needs for initiating a seed
program. It is anticipated that additional consulting assistance will
be requested once the minimum facilities are developed.
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E. El Salvador

Assistance to El Salvador was continued. A. H. Boyd and
J. M. Beck conferred with GES sced specialists relative to progress
of work on drying and processing facilities designed and recommended
in June, 1968, Technical problems related to construction of con-
ditioned storage warehouses were resolved in discussion with ES.
Ministry of Agriculture engineers. The design proposed for the pro-
cessing plart was reviewed and it was re~emphasized that the low roof
line on the existing building was a serious limitation. IS.technicians
agreed to consider the feasibility of a new design based on elevation of
a section of roof of the building to an appropriate height.,

In follow-up correspondence, the proposal to elevate a section
of the roof was accepted and a revised design and layout of the facility
was prepared., The revised design and specifications were submitted to
GES through USAID/LS in June, 1969,

A brief consultation visit was made to El Salvador in November,
1969, in connection with other assignments in Central America. Beck
and Boyd discussed progress of the facilities with ES Ministry specialists.
The plans and recommendations developed for the facilities are progres-
sing rapidly. ES plans to request additional assistance on seed faciliiies
for another location.

F. Honduras

Assistance to Honduras on development of a seed program was
continued. Boyd spent several days on a problem-solving consultation
assignment in Honduras in October, 1968. He also discussed plans for
expanding one of the two existing facilities. Dougherty was on con-
sultation assignment in Honduras during the period May 12-18, 1969,
The objective of his visit was to establish exact needs in terms of
equipment for expansicn of existing facilities. On the basis of dis-
cussions held and information obtained, complete plans for revising
the San Pedro facility to increase capacity and develop capability for
rice seed drying and processing was submitted to GOH in August, 1969,

Boyd and Beck consulted briefly with GOH specialists on the
plans for remodeling of the San Pedro facility in late October, 1969.
The plans were explained in detail, slight revisions made and accepted
by GOH. While in Hondurag, they also assisted in the resolution of
some equipment maintenance problems. The chief specialist of the GOH
seed program completed degree training in Seed Technology at MSU in
January, 1969, and is presently doing an outstanding job.
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G. Colombia

At the request of USAID/Colombia, G. M. Dougherty went on
consultation assignment with the Caja Agraria in Colombia for the
period October 21 - November 18, 1968, He obtained data and
information on the extensive seed operatidns conducted by the Caja
Agraria. On his return this information and data were analyzed, the
major weaknesses in the program identified and plans for their
resolution were elaborated. Specifications and designs for three
facilities were developed and submitted to Caja. One facility is
already under construction.

Since inadequate training appeared to be once of the main
weaknesses in the Colombia seed program, a training coursc was
organized and conducted in October, 1969, by C. II. Andrews and
G. M. Dougherty. Twenly-eight Colombian sced specialists from
both the public and private sectors participated in the three week
course. The course emphasized practical work. Delouche visited
for § days in Colombia near the end of the course and participated in
another review of seed problems in Colombia. Basically, considerable
funds have been expended on facilities that are simply not effective
or adequate for seed. Thus, three of the rather. large facilities have
to be extensively modified to make them work, and plans for several
completely new facilities have to be developed.

C. H. Andrews and Geral Sharp (consultant) visited in Colombia
for consultation on tropical grass seed production and processing
problems in Ianuary-—February, 1969, The problems are very difficult
and not amenable to completely satisfactory resolution. However, the
best recommendations based on experiences with the difficult range
grasses in the U.S. were given.

Based on the magnitude of the seed program in Colombia,
existing investments and the multitude of problems associated with
the existing. facilities (which were improperly designed) considerable
assistance will be required over the next several years.,

H. Panama

Assistance to Panama on seed program development was continued.
G. M. Dougherty consulted with GOP seed specialists during the period
March 23-April 13, 1969. Panama's seed improvement program was
re-evaluated and additional improvements recommended. The objective
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is to double the output of seeds in the next three years to serve the
needs of 10,000 small farmers recently included in a stepped-up
agricultural development program.

The necessary plans were developed, specifications elaborated
and a report submitted covering the plans and recommendations.,

A "Stop-over" visit in Panama was made by Dougherty, in
November, 1969, The status of the plans for the improvements were
discussed. On return to home station technical specifications for
equipment needed, and cost estimates were prepared and submitted
to USAID/Panama and GOP. It is anticipated that additional assistance
will be required by Panama in “installation" of the improvements and
modifications recommended. .

I. Ecuador

At request of USAID/Ecuador, G. M. Dougherty went for
consultation during period April 28 - May 11, 1969. The present
status of seed program development in Ecuador was reviewed and
plans for subsequent development considered. Tentative equipment
and facilities needs were outlined. Also, tentative plans for a
training course for workers in the Ecuadoran seed program were made.

Sr. Orellano, Head of the Seed Program in Ecuador visited at
MSU in July, 1969. (A key technician also attended the Seed Improvement
Training Course at MSU in June- July, 1969). Additional plans for the
training course were made and ithe date set for November 10-December 3,
1969. Further discussions were also held on the equipment and facility
needs. Designs and plans prepared by GOE engineers were critically
reviewed and modified as necessary.,

A three and a half week seed technology training course was
conducted in Ecuador from November 10-December 3, 1969, Delouche
and Vaughan were assigned as instructors. Twenty-~six participants
attended the course - all from Ecuador. The course was sponsored by
USAID/Ecuador, the Rockefeller Foundation Project in Ecuador, and
INIAP, GOE. It was most successful.

Over-all the Ecuadoran seed progra 1 is making rapid progress.
Currently, assistance is being provided on layout design of seed
drying processing and storage facilities.

Ecuador intends to request timely periodic assistance under
AID-W-607 over the next several years.
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J. Peru

Assistance to Peru on development of corn drying and processing
facilities was continued. G. B. Welch went for consulting assignment
to Peru for the period September 8 - October 4, 1969, All of the equip-
ment originally recommended for the facilities were on hand. IHowever,
the building had not been started due to shortage of funds. Welch
developed plans and designs for all necessary accessory and handling
equipment necded for the facility, contacted local fabricators and
discussed with tnem the items that were needed. The sites for both
the processing and drying facility were also laid out.

K. _Philippines

At the request of USAID/Philippines in late summer of 1969,
preliminary planning was begun on a model sced processing-drying-
storage facility for rice and corn seed. An equipment list was reviewed,
modifications made, and tentative plans drawn for a foundation seed
facility to be located at the Maligaya Dxperiment Station in Luzon.

This project is currently in progress. USAID/Philippines already has

a request on file with AID/W for a consultauat to assist in the installation
and shake-down operation of equipment when the facilities arc completed.
It is anticipated that this consultation assignment will be made in the
Spring of 1970,

L. Miscellaneous

Substantial assistance was also given (by correspondece) to
USAID/Bolivia, USAID/India, Standford Research Institute (Ethiopia
project), AID contractors and Colombo Plan workers in Thailand, Ford
Foundation contractors in Malaysia, private seed companies in Kenva,
India, Brazil and Central America, and the Rockefeller Foundation/
India and Ecuador during the period of this report. This assistance
was primarily concerned with specific seced problems for which
appropriate recommendations were made as possible.

II. TRAINING AND EDUCATIONAL RESOURCE DEVELOPMENT

1. Short Courses

a. In addition to training courses conducted in Colombia and
Ecuador in Fall, 1969, the I and II Seed Technology Training Courses
for Central America were conducted at the Escuela Agricola Panamericana,
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Zamorano, Honduras, in cooperation with USAID/ROCAP and the Escuela.
The first course was held in September-October, 1968 with participants
from all C. A. countries. The second ccurse was held in November,
1969, with participants from all,C. A. countries except El Salvador.
Several participants from Panama also participated. The courses for C.A.
were conducted uader a scparate but closely related contract with AID/
ROCAP. Indeed, the limited funds under the contract only covered travel
supplies and the contract could not have been entered into except for
MSU's committment to seed program development in the LDC's and
adequate support under W-607.

b. The 13th Annual Seed Improvement Training Course was held
June 10 - July 20, 1968, I'ourteen particpants from the followina
countries were in attendance: India - 6; Ghana - 3; Fast Pakistan - 3;
Venezuela - 1; Honduras - 1.

¢. The 14th Annual Seed Improvemaent Training Course was held
June 8-July 12, 1968. In terms of number of participants and interest
the 14th coursc was the biggest and best yet, Twenty-five participants
from the following countries were in attendance during the 5 week course;
India - 10; Indonesia - 5; Laos - 2; Ghana - 3; Ecuador - 1; Afghanistan -3;
and Napal - 1,

2. Special Training

Specialized training was arranged and given as requested for
many individual visitors during the period including AID personnel on
home leave,

3. Training Materials

Handbook No. 1 "Seed Processing and Handling" published in
January, 1968, had to be reprinted in January, 1965, It is currently
being translated iuto Spanish by AID/RTAC, Mexico City. 2000 copies
of the Spanish edition are on order from the Latin American Missions.,
Mississippi Agri. Expt. Station Technical Bulletin 51 "The Tetrazolium
Test for Seed Viability" is also being translated into Spanish by RTAC.
A reprinting of the French translation was necessary during the period
of this report.

Handbook No. 2, "Seed Drying" is in manuscript. Illustrations
are being prepared and plans are to submit it to AID for review in late
February, 1970, and publish in March, 1970. We anticipate that it
will be even more successful than Handbook No. 1.
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A third Handbook of the series (Handbook No. 3) is in detailed
outline form, It will deal comprchensively with the important subject
of seed storage. This topic will be considered from the physiological,
agronomic, and engineering aspects,

Various other reference materials on seed storage, seed testing,
sead processing, seed certification and seed program development were
prepared, printed in mimeographed form and made available to inter~
national students, visitor, and correspondents in many countries around
the world.

Several other publications covering important components of the
seed program or very specialized operalions are in the pl .nning stage;
"Seed Multiplication and Certification,” "Maize Seed Harvesting, Drying,
Processing and Storage," and "Rice Seed Drying, Processing and Storage."

ITI, RESEARCH AND DEVLLOPMENT

Because the exceptionally heavy demands for technical assistance
and training activities during the period of this report, rescarch activities
had to be somewhat curtailed. However, rescarch and development work
has continued in the arecas of drying and storage of seed under tropical
conditions. Information and data derived from this continually fed
into our design and planning activities. Much of the information developed
in the seed drying work has been integrated with other available information
into the Handbook on Seed Drving.

Additional research is in progress to resolve some of the problems
associated with drying of temperature-sensitive vegetable seed.

STATISTICAL SUMMARY
July 1, 1968 - March 31, 1969

Summary of Man Days Ixpended
Per Specific Activity or Project

Professional Services

Man Days
Activity/Project Overseas Home Station
I. Technical Assistance (Missions)
A. East Pakistan 0 81,

(feasibility study)



Activity/Project

B. Morocco
(follow-up)

C. Indonesia
(rice seed)

D. Laos
(rice seed)

E. Fl Salvador
(seed plant)

F. Honduras
(seed plant)

G. Colombia

56

QOverseas

Man Days

Home Station

41

14

~J

53

(seed plant and grass seed)

H. Panama
(seed improvement)

I. Miscellaneous
SKI
India
Bolivia
Thailand
Subtotal

II. Training

ITI. Preparation of Educational
Materials

IV. Research and Development

V. Miscellaneous

124

(Administration, problem solving

logistics)

Subtotal

11

13

18

33

15

61

300

470

250

1676
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Non-Professional) Services

A, Clerical and Secretarial

Bl

Activity

I.

Technicians and Aidces

Subtotal

Totals 124

STATISTICAL SUMMARY

April 1, 1969 - March 31, 1970

Summary of Man Days Expended
Per Project and Activily

Professional Servicas

Overseas

Man-

Home Station

380

2763

Days Expended
Home Station

Technical Assistance (Missions)

A.

Bolivia 5
(general consultation)

Brazil
(seed drying)

Colombia 65
(training course, seed plants)

Congo 35
(seed program)

Dominican Republic
(seed certification)

Ecuador 72
(training course, seed plant)

El Salvador 4
(seed plant)

Ghana
(general)

62

34



58
Man Days Expended

Activity Qverseas Home Station

I. Cualemala 24
(general)

J. Honduras 16 30
(seed plant)

K. India 27
(general)

L. Indonesia , 6
(general)

M. Laos 37

(sced facilities)

N. Nicaragua 3
(general)

O. Nigeria 5
(sced dryer)

P. E. Pakistan (dormancy 14
W. Pakistan (storage) 11

Q. Panama 18 23
(seed improvement)

R. Peru 33 22
(seed plant)

S. Philippines 31
(seed plant)

T. Uruguay 3
(general)

U. Vietnam 15

(seed drying)

, Subtotal 248 403



59

Man Days Expended
Overseas llome Station
II. Training and Educational Resources Developnmient

A. Training 170
B. Preparation of training aides and materials 210
Subtotal 380

III. Rescarch and Developinent

A. Seed Drying 170
B. Seed Storage 200
C. Seed Deterioration 170
D. Seed I'acility Design 90
E. Quality Control _0

Subtotal 700

IV. Miscellaneous
A. Administration (includes routine correspondence) 110

B. Problem Solving and informational services 100
rendered through correspondence

Subtotal 210

Totals 248 1633

Non-Professional Services

A. Secretarial and Clerical 451
B. Technicians, Aides and Assistants 720

Total 1170
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STATISTICAL SUMMARY
April 1, 1970 - March 31, 1971

Summary of Man Days Expended
Per Project and Activity

Professional Scrvices

Man Days Expended
Activily QOversecas Home Station

I. Technical Assistance
(Countries & Missions)

A. Afghanistan 14
(Consultations with USAID/
Afghanistan sced advisor and
counterpart.)

B. Brazil 12
(Consultations and discussions
with visitors.)

C. Chad 3
(Consultation with visiting :
advisor {from Chad.)

D. Chile : 10
(Consultations with visitor from
Chile's seed program.)

E. Colombia 18
(Follow-up work related to previous '
assignments.)

F. Congo ' 62
(Follow-up work related to assignment
in Feb.-Narch, 1970.)

G. Costa Rica* 21 51
(Visits in Oct. 1970,
10 days, Dec. 1970 and
March, 1971, 6 days, follow-up
work with visitor from Costa Rica
who will head certain segments of
seed program.)



Activily

H'

61

Man Days Expended

QOverseas

Home Station

Tcuador®
(Follow-up work on
previous assignment,)

Guatemala

(General consultations on
seed matters; assistance on
design of seed corn facility
for private company,

Guayana

(Conferences with visitor from
Ministry of Agriculture on rice
seed program.)

Honduras 15
(Assignment in July, 1970,
and follow-up work.)

India 90
(Assignment and follow-up

work, and conferences with
visitors from India seed

program and industry.)

Laos

(Follow-up work to visit from
USAID/Laos advisor in
February, 1970)

Malaysia
(Consultation via correspondence
on seed drying and storage.)

Nicaragua* 2
(Consultation with officials

from private seed company in
Nicaragua, stop-over visit

to Nicaragua in connection

with assignments with USAID/
Costa Rica, and follow-up work
on design of seed facilities.)

11

11

23

88

13

43
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Man Days Expended

Activity Qverseas Home Station
P. Niger 11

(Conferences with USAID/Nigeria
advisor on sced drying and storage
and follow-up work.)

Q. Panama* 18 28
(Consultation and development of
specifications for equipment.)

R. Peru 16 33
(Assignment to complete
installation of sced plant
and follow-up work.)

S. Philippines* 110 63
One spacialist worked on the
development of the overall seed
program and one on the installation
of equipment at the Seed Processing
plant at Maligaya. Request for
additional backstopping work
received prior to return of
technicians to home station.

T. ROCAP* A 6
(Stop-over visit in connection
with assignment to USAID/
Honduras, and follow-up work
on seed program problems and
plans in Central America region.
Development of materials for
ROCAP regional training course.

U. Venezuela 7
(Conference with
visitors from Ministry of Agriculture)

V. Viet Nam 7
(Consultations via_
correspondence on seed
drying and packaging.)
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Man Days Expended

Activity . Qverseas Home Station
W. Indaesia* 27 20

(Development of Seed
Legislation) )
Subtotal 300 . 549

* Project active and continuing under Basic Ordering
Agreement AID/csd 2976.

II. Training and Lducation Resource Development
A. Training 132
(non-academic participants at

home station)

B. Preparation of informational matecrials, 234
references, and training aides

Subtotal 366
III. Adaptive Researchand Development

A. Seed Drying 110

B. Seed Storage 140

C. Seed Detecrioration 165

D. Quality Control | 55

E. Seed Program Development 85

F. Seed Facility Design 110
Subtotal —6-;5—

IV. Administration | 196

(Includes management of contract
activities, routine correspondence
related to seed program development
and problems in the LDC's that were
not covered in I above, and activities
connected with review of contract.)

Subtotal 196
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Non-Professional Services

Home Static

A. Secretaria)l and Clerical 570
B. Technicians and Technical Aides 755
subtotal 1325

Totals 300 3101
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Appendix I
University Staff Contributing to AID-W-607 Contract

Current Staff

ADMINISTRATION

Dr. W. L. Giles, President of Mississippi State University

Dr. Louis N. Wise, Vice President for Agriculture and Torestry

Dr. J. H. Anderson, Director, Agricultural Experiment Station

Dr. C. E. Lindley, Dcan of the College of Agriculture

Mr. Robert T. Clapp, Dean of the School of Torestry

Mr. William M. Bost, Director, Agricultural Extension Service

Dr. C. Dale Hoover, Head, Decpartment of Agronomy

Dr. William Fox, Head, Department of Agricultural Engineering

Dr. Clyde Singletary, Ilead, Department of Horticulture

Mr. Garnett Thomas, Chief Accountant, Agricultural Experiment Station

SEED TECHNOLOGY LABORATORY

Dr. James C. Delouche, Agronomist, In Charge

Dr. C. Hunter Andrews, Associate Agronomist, Research, Teaching
Mr. James M. Beck, Engineering Technician

Mr. A. H. Boyd, Jr., Assistant Agronomist, Foundation Seed, Rescarch
Mr. George M. Dougherty, Associate Agronomist, Research, Teaching
Dr. Kenneth Matthes, Associate Agricultural Engineer, Research

Dr. Howard C. Potts, Associate Agronomist, Research, Teaching

Mr. Charles Sciple, Assistant Agronomist, State Seed Laboratory, Teaching
Dr. Charles E. Vaughan, Associate Agronomist, Research, Teaching
Mrs, Carol Kirschenbaum, Secretary

Mrs. Barbara Sigman, Secrectary

Mrs. Sue Garrett, Secretary

Mrs. Irene Caldwell, Laboratory Technician

Mrs. Sue Reed, Laboratory Technician

Mr. Curtis Reed, Field Technician

Mr. Dero Kinard, Field Technician, Foundation Seed

Extension Service

Dr. Charles Baskin, Associate Extension Agronomist, Seed & Grain Specialis
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OFFICE OF INTERNATIONAL PROGRAMS IN AGRICULTURE & FORESTRY

Dr. H. D. Bunch, Director
Miss Sandi Tarleton, Secretary

MSU/AID la 165 - Brazil Contract

Mr. Dumont A. Souleyrette, Chief of Party
Dr. G. Burns Welch, Agricultural Engineer

MSU/AID NESA 379 - India Contract
Dr. Bill R, Gergg, Chiefl of Party
Mr. Alvin Law, Seed Marketing Specialist
Mr. Paul Young, Seed Production and Certification Specialist
MSU/AID la-408 -~ Guatemala
Dr. Al Plant, Chief of Party

FORMIR STAFF MEMBERS, AID-W-607

Harold Byrd

William P. Caldwell
Don Grabe

James Helmer

T. Wayne Still
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Appendix II
OVERSEAS ASSIGNMENTS

April, 1958 - March, 1971

1/ Type of 2/

Year Country Man Days™ Consultant Assignment™
1958 Paraguay : 60 Wise P
1958 Chile 7 Wise P
1959 Chile 52 Bunch,Andrews TR
1959 Argentina 14 Bunch,Andrews -TA
1959° Peru 24 Bunch,Andrews S
1959 Japan (regional) 19 Wise S
1959 Taiwan 92 Grabe TR
1959 Taiwan 97 Andrews ) TR
1960 Chile 60 Delouche,Vaughan

& Andrews TR
1960 Costa Rica 14 Vaughan, Welch TA
1960 Africa (regional) 30 Wise P
1960 Taiwan (regional) 54 Delouche Andrews TR
1960 Taiwan 40 Delouche Andrews TA
1960 Costa Rica 15 Vaughan TA
1960 Columbia (regional) 21 Bunch TR
1961 Philippines (regional) 60 Bunch TR
1961 Kenya (regional) 42 Bunch TR
1961 Ghana 7 Bunch TA
1963 Costa Rica 21 Bunch TA
1963 Brazil (regional) 21 Bunch TR
1963 Taiwan 60 Vaughan TA
1963 Vietnam 30 Dougherty p
1963 Taiwan 30 Dougherty TA
1964 Brazil 18 Delouche TA
1964 Brazil (regional) 14 Delauche TR
1964 Venezuela 12 Beck TA
1965 Brazil 88 Beck TA
1965 Honduras 14 Delouche P
1966 Panama 20 Welch, Gregg TA
1966 Panama 21 Welch TA
1966 ROCAP (regional) 20 Welch, Gregg TA

1/

- Includes only actual days out of country. Time spent on
preparation of materials before and after these assignments generally
was twice that of the overseas time.



Year Country
1967 Panama
1967 Morocco
1967 Morocco
1967 Honduras
1367 Honduras
1967 Peru
1968 Honduras
1968  El Salvador
1968 East Pakistan
1968 Indoncsia
1968 Laos
1968 Colombia
1969 Honduras
1969 Colombia
1969 Colombia
1969 Panama
1969 Ecuador
1969 Ecuador
1969 Peru
1970 Congo ™
1970 Costa Rica ~
1970 Honduras
1970 India ..
1970 Nicaragua“
1970 Peru
1971 Philippines
1971 Costa Rica .
1971 Panama .
1971 Indonesia .
24,

Man Days

40
80
42
30
21

90

41
14
28
16
61

53
18
14
48
33
35
16
15
90

16
110

18
27
2053

Type of

Consultant Assignment
Gregg TA
Vaughan TA
Welch TA
Dougherty, Boyd TA
Dougherty TA
Beck TA
Dougherty TR
Boyd TA
Bunch, Matthes,
Johnson P
Welch TA
Welch TA
Dougherty TA
Dougherty TA
Andrews, Dougherty
Delouche TR
Andrews,Sharp TA
Dougherty TA
Dougherty TA
Delouche,Vaughan TR
Welch TA
Delouche P
Beck TA
Boyd TA
Dougherty " TA
Beck TA
Matthes TA
Beck,Vaughan TA & P
Boyd TA
Dougherty TA
Delouche TA

- planning assistance to USAID missions or assistance in

technical planning or comprehensive seed programs in
specific countries

T.R., ~ formal training courses covering various specialized
areas of seed technology

T.A. - specific technical assistance to a particular AID Mission
supported project or country program

S. - AID's consultant to a seed seminar
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Appendix III

Chronological Listing of Technical Reports,
Training Materials and Special Papers

1, Staff, Suggested Plans for Proposed Seced Processing Plant in Paraguay.
Mississippi State University, State College, Miss., January,
1959. 1lp. Mimeo, 4 blueprints. (Out of print).

2. Staff, Curso Ispecial de Capacilacion Sohre Manejo Scleccion y
Analisis de Semillas Para America Latina, 16 de Febrero-13 Marzo,
1959, 48 p. Mineo, Illustrated. (Out of print).

3. Staff, Germination. Mississippi State University, State College, Miss.,
February, 1959. 18 p. Mimeo. Illustrated. (Out of print).
4, Staff, El Analisis de Pureza y la Identificacion de Jas Semillas.
Mississippi State University, State College, Mississippi, February,
1959,

31 p. Illustrated. Translated into Spanish by Sra.
de Fuentes, (Out of print).

Sylvia

5. Staff, Services Rendered under the Agreement between the International
Cooperation Administration and Mississippi State University, ICA-W-~
607. Mississippi State University, State College, Miss., March,
1959. 4 p., Mimeo, (Out of print).

6.

H. D. Bunchand C., H. Andrews, Report of Iirst Latin America Sced

Training Course to International Cooperation Administration, Chillan
Chile, February 16 - March 13, 1959,

State College, Miss., March, 1959,

Mississippi State University,
13 p., Mimeo. (Out or print).

Louis N. Wise, Recommendations Made to ICA/Washincton (on 2nd Far
East Seed Improvement Workshop, May 11 - 29, Tokyo, Japan).

Mississippi State University, State College, Niiss., June, 1959,
4 p. Mimeo, (Out of print).

8. Don F, Grabe,

Seed CertificationinTaiwan - Evaluation and Recommen-
dations.

Mississippi State University, State College, Miss.,
September 18, 1959, 26 p., Mimeo. (Out of print).

Don F. Grabe, A Sced Testing Laboratory for it.2 Far East Couniries.

Mississippi State University, State College, Miss., October 26,
1959. 6 p. Mimeo. 1 blueprint.

10, C. H. Andrews, Seed Certification Program in Taiwan - Subsequent
Evaluations and Recommendations. Mississippi State University,

State College, Miss., November 25, 1959. 16 p., Mimeo, (Out of
print) .




11,

12.

13.

14,

15.

16,

17.

18.

19,

20.

21.
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J. C. Delouche, Evaluacion de los Analis_is de Germinacion. Miss,
State University, State College, Miss., December, 1959, 33 p.
illustrated. Spanish translation by Mrs. June Adams.

Staff, Prospecto Cursos Espcciales Para America Latina en Analisis de
Semillas v Seleccion de Scmillas. Mississippi State University,
State College, Miss., January, 1960. 11 p, (Out of print).

Staff, Services Rendered under the Agreement between the International
Cooperation Administration and Mississippi State University, ICA-
W-607, Mississippi State University, State College, Miss., March,
1960, Mimeo. (Out of print).

James C. Delouche, C. H, Andrews, and C. E. Vaughan, Report to
ICA on the Sccond Latin American Sced Processing and Seed Testing
Short Course, Santiago/Chillan, Chile, February 8-27, 1960.
Mississippi State University, State College, Miss., March, 1960.
39 p. (Out of print).

Staff, Seced Technology Laboratory (compiled and edi. d by), Seed
Trcatment. Mississippi State University, State Coilege, Miss.,
June, 1960. 72 p,

C. H. Andrews and C. E. Vaughan, Report to ICA on Consultative
Visits to South and Central America, February 29 - March 11,
1960. Mississippi State University, State College, Miss.,,
March, 1960. 8 p., Mimco. (Out of print).

Staff, Seed T2rhnology Laboratory (compiled and edited by), Foundation
Seed. Mississippi State University, State College, Miss., June,
1960. 64 p., (Out of print).

Staff,Seed Technelogy Laboratory (compiled and edited by), Seed
Certification. Mississippi State University, State College, Miss.,
June, 1960. 74 p. (Out of print).

Staff, Prospectus ~ Far East Seed Technology Training Course, August
29 - September 24, 1960. Mississippi State University, State
College, Miss., June, 1960. 6 p. (Out of print).

Staff,Sced Technology Laboratory (compiled and edited by), Articles
Closely Related to Seed Improvement, Mississippi State University,
State College, Miss., June, 1960. 77p. (Out of print),

Staff,Seed Technology Laboratory (compiled and edited by), Seed Drying
and Storage. Mississippi State University, State College, Miss.,,
June, 1960. 85 p. (Out of print). .



22.

23.

24,

25,

26,

27,

28.

29.

30.
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C. E. Vaughan, Report to ICA and USOM/Costa Rica (on consuliative
visit). Mississippi State University, State College, Miss,., Sept.,
1960. 9 p., 7 blueprints. (Out of print).

J. C. Delouche and C. H. Andrews, Report to ICA on the I'ar Tast
Seed Technology Training Course, August 29 - September 24, 1960,
Mississippi State University, State College, Miss., October, 1960,
27 p. (Qut of print),

W. P, Caldwell and H., Dcan Bunch, FEffect of Secd Moisture and
Packaging Container upon Viahility and Vivor of Wheat, Cabhage and
Soybean Secads during Transoceanic Shipment and Subseguent Storage.,
1961 Annual Meeting, American Socicly of Agronomy, Agronomy
Abstracts (1961) p. 72. (Also mimeographed version of original
paper, Mississippi State Univarsity, State College, Miss.,,
November, 1961. 4 p. illustrated).

Staff, Scrvices Rendered under the Aarcement helween the International
Cooperation and Mississippi State University, PIO/T 99-13-065-3-
89026, March 18, 1958 - March 17, 1961. Mississippi Slate
University, State College, Miss. March, 1961, 9 p. Mimeo,
(Out of print).

T. Y. Sung and James C. Delouche, Relation of Specific Gravity to Vigor
and Viability in Rice Seed. Proceedings Association Official Sced
Analysts Vol, 52, p. 162-168., 1962,

C. E. Vaughan, G. B. Welchand H. D. Bunch. Secd Processing
Machinery. Mississippi State University, State College, Miss.,
June, 1962. 59 p. (Out of print).

H. D. Bunch, Seed Teams, Help-~-Buijld a Better World, Crops and
Soils, June - July Issue, 1962, (Out.of print).

Staff, Services Rendered under the Agreem ant hetween the Agency for
International Development and Mississippi State University, AID=-W=607.,
Mississippi State University, State College, Miss., October, 1962,
17 p. Minmeo. (Out of print).

J. C. Delouche, T. W, Still, Mabel Raspet, and Myrta Lienhard;
L'Essai au Tetrazolium pour Determiner la Vitalite' des Semences.,
Centre Regional D'Editions Techniques (C.R.E.T.). Collection:
Techniques Americaines - 61, Paris, 1966, 90 pp. (French edition
of Mississippi Agricultural Experiment Station Technical Bull, 51,
November, 1962, 63 p. illustrated.




31,

32.

35.

36.

37.

38.

'39.

40,
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Staff, Services Renderad under the Agreement between the Agency for
International Development and Mississippi State University, AID-
W-607, March 18, 1959 - December 19, 1963, Mississippi State
University, State College, Miss., January, 1963, 21 pp. Mimeo,
(Out of print).

Louis N. Wise, Report on Sced Improvement Consultation Visil to
Brazil April 7-20, 1963, Mississippi State University, State College,
Miss., May 8, 1963. 9 p. Mimeo. (Out of print).

Staff, Specifications - Seed Drying and Processing Plant, Republic
of Ghana. Missiscippi State University, State College, Miss.,,
Tuly, 1963. 50 p., 7 blueprints.

C. . Vaughan, Prospectus - Short Course on Sced Processing -
September 2-8, 1963, Provincial Department of Aariculture and
Forestry, Taichung, Taiwan., Mississippi State University, State
College, Miss., August, 1963, 14 p. In English and Chinese.
(Out of print).

C. E. Vaughan, Seed Processing in Taiwan - Evaluation and Recom-
mendations. Mississippi State University, State College, Miss.,
September 18, 1963, 10 p., Mimeo. (QOut of print).

G. M. Dougherly, Report (to AID) on Seed Improvement Consultation
in Republic of South Vietnam, Auqust 8 = September 3, 1963,
Mississippi State University, State College, Miss., September 3,
1963, 8 p. Mimeo. (Out of print).

H. D. Bunch, Report of a Trip to Brazil with a Stopover in Costa Rica
as Consultant in Seed Technology, June 3 - August 16, 1963,
Mississippi State University, State College, Miss., September,
1963, 4 p. Mimeo, (Out of print).

Staff, Specifications for Foundation Seed Processing Plant, Agronomy
Department, Vicosa, Minas Gerais, Brazil, Mississippi State
TTniversity , State College, Miss., October, 1963, 10 p. 2 blue-
prints.

W. P, Caldwell and . D, Bunch, TransOceanicShipment and Subse-
quent Storage of Nine Kinds of Se~d Packaged in Different Containers
at Various Moisture Levels. Mississippi State University, State
College, Miss., October, 1963. 28 p. (Out of print).

G. M. Dougherty, Report on Seed Technology Consultation in Taiwan
Dept. 16 - Oct. 15, 1963, Mississippi State University, State
College, Miss,, Oct, 15, 1963. 7 p. Mimeo. (Out of print).




41,

42.

43,

44,

45-

46.

47.

48.

49,

50.

5l.

13

H.D. Bunch, J. Sutherland, Jr. and Clair R, Porter. Report on Consulta-
tion Mission (Seed Improvement) to Brazil, Mississippi State Univ.
State College, Miss,., October, 1963, 16 p. Mimeco. (Out of print).

Staff, Specificationsjfor) Sced Storage, Drving, and Processing Plant,
Rio Grunde de Sul Prazil. Mississippi Siate University, State
College, Miss,., November, 1963, 100 p. Mimco., 5 blueprints.

J. C. Delouche and Nghe Thi Nguyen, Mcthods for Overcoming Scod
Dormancy in Rice. Proccedings Association Official Seed Analysts,
Vol, 54, p. 41-49. 19064.

Shu-Hui eng, "Seed Dormancy in Johnsongross, Argentine Bahiagrass
and Pensacola Bahiagrass. Master of Science Thesis, Miss. State
University, State College, Miss., 1964,

Pil Ju Kim, "Fffcct of Different l.evels of Relative Bumidity on 1ygro-

and Crass Sced. Master of Science Thesis, Mississippi State
University, State College, Miss., 19064.

Ismu Sukanto Sumelo, "Maturaiion of Sorghum Secd in Mississippi."
Master of Science Thesis, Miss. State University, State College,
Miss., 19b4,

Staff, Specifications for Grain Elevatorand Ragged Storage Warchouse
Consejo Nacional de Produccion, Barranca, Costa Rica, Mississippi
State Univ., State College, Miss,, June, 1964, 109 p. 7 blueprints,

Staff, Specifications for Seed Processing Plant for National Institute of
Agronomic Research, Rabat, Morocho, Miss. State University,
State College, Miss., July, 1364. 6 p. 3 blueprints,

J. D. Helmer and J. C. Delouche, Rice Scod Storage in Costa Rica
as Influenced by Seed Moisture Content and Packaging Containers.
Miss. State Univ., State College, Miss., Auqgust, 1964, 28 p.

Staff, Sced Processing Plant (for Centro de Investigacciones Agronomicas,
Maracay, Venczunla., Miss, State Univ,, State College, Miss.,
November, 1964. 10 p. Mimeo. 3 blueprints.

Staff, Services Rendered under the Agreement between the Agency for
International Development and Miss. State University, AID-W-607,
March 18, 1958 - December 31, 1964. Mississippi State Univ.,

State College, Miss,, December, 1964. 26 p. Mimeo. (Out of print),




52,

53.

54,

35,

56.

57.

58.

59,

60.

74

Staff, Services Rendered under the Agreement between the Agency for
International Development and Mississippi State University,
AID-W-607, March 18, 1958 - December 31, 1965. Mississippi
State University, State College, Miss., Dccember, 1965, 31 p.
Mimeo, (Out of print).

Edwardo Zink., Immediate and Latent Effcects of Mechanical Abhuse on
the Germination of Soybean Seed., Miss, State University, State
College, Miss., 1966, Master of Science Thesis.

J. D. Helmer, Yormulacion v Desarrollo de un Programa de Certificacion
de Semillas. (Invitational paper presented to annual meeting of
Projecto Cooperativa Centroamericano para ¢l Mcjormiento de Cultivos
Alimenticos, March 28 - April 1, 1966, Managua, Nicaragua),
Mississippi State University, Staie College, Miss., March, 1966,

12 p. Mimeo. (Out of print).

G. B. Welch and B, R. Greygg., Conclusions and Recommendations
as Part of Summary Report 1o USAII)/Panama on Panama Accelerated
Seced Program, April 4 ~ 14, 1366, Mississippi State University,
State Colleye, Miss,., May, 1966. 7 p. Mimeo.

G. Burns Welch and B, R, Cregg, Report to USAID/Panama on Panama
Accelerated Seed Program (consullation visit, April 4 - 14, 1966).
Mississippi State University, State College, Miss., June, 1966,
29 p. Mimeco. -

J. C. Delouche, A World to Feed. Scedsmen's Digest, Secd Processor's
Clinic, Vol. 17, September, 1966. p. 34,

B. R, Gregg, Informal Report on Visits with Central American AID/ Missions,

August 15 - September §, 1966, Mississippi State University, State
College, Miss., October, 1966, 38 p. Mimeo.

Staff, Honduran Seed Procram - Considerations, Designs, and
Specifications for Sced Drying - Precessing - Storage - Office
Facilities. Mississippi State University, State College, Miss.,
January, 1967, 85 p. 17 blueprints, (Compilation and summary of
11 separate reports, including blueprints, issued during period
October, 1964 - December, 1966) .

A.J. M, Azizul Islam. Comparison of Methods for Evaluating Deteriora-
tion in Rice Seed. Mississippi State University, State College, Miss.,,
January, 1967. Master of Science Thesis, 61 p.
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61

62,

63.

64.

65,

66.

67.

68.

69.

70,

75

Staff, Services Rendered under AID-W-607 by Mississippi State
University, January 1, 1966 = March 1, 1967. Mississippi
State University, State College, Miss., March, 1967, 5 p.
Mimeo, (Out of print).

B, R. Grejg, Report to USAID/Panama on Technical Assistance to the
Pure Sced Program of the Republic of Panama, February 13 = March 17,
1967. Mississippi State University, State College, Miss., April,
1967. 29 p. Mimeo,

Prasoot Sittisroung, Storage of Rice (Oryza sativa) and Cownea (Viagna
sinensis) Seed . Mississippi State University, State College, Miss.,
June, 1967, Master of ScienceThesis., 59 p.

G. B. Welch, and James C., Delouche, Secd Processing and Storage
Facilities for Tropical Areas. Mississippi State University, State
College, Mississippi, June 1967. Paper No, 67-318, Presented
at 60th'Annual Meeting, American Society of Agricnltural Enginecrs,

Saskatoon, Canada, 20 p. Mimeo,

Staff, Report to the Agency for Interpatiopal Development, Services
Rendered under the Agreement between the Agency for International
Development and Misgsissippi State University, AID-W=-607, March
18,1958, March 17, 1967. Mississippi State University, State
College, Miss,, June , 1967, 58 p. Illustrated.

H, C. Potts and G. T. Peden, Jr., Proagress Report, July:1, 1966 -
June 30, 1967. Mississippi State University, Siate College, Miss.,
June, -1967. 21 p. Mimeo.,

C. E. Vaughan, Report to USAID/Morocco on Se-vices Rendered
(Consultation Assignment) . Mississippi State University, State
College, Miss,, July, 1967. 8 p. Mimeco.

Staff, Report 1 - Design Characteristics of L.a Molina (Peru) Sced
Processing Plant. Report 2 - Ear Corn Dryer Loading and Unloading
Conveyor System for La Molina. Mississippi State University,
State College, Miss., August, 1967. Report No. 1, 10 p. Report
No. 2, g9p,, 4 blueprints. :

J. C. Delouche, Spotlight on Seeds. Seedsmen's Digest, Seed
Processors Clinic, Vol. 18, August, 1967. p. 27.

Anastacio T8lentino Mercado. Moisture Equilibrium and Quality
Evaluation of Five Kinds of Seed Stored at Various Relative Humidities.
Mississippi State University, State College, Miss., August, 1967.
Master of Science Thesis, 56 p.
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71, C. L. Vaughan, B. R, Gregg, and James C. Delouche. ed., Seed
Processing and Handling. Mississippi State University, State
College, Miss., January, 1968. Handbook No. 1,295 p. Illustrated.

72. G. Burns Welch and J. C. Delouche, Environmental and Structural
Requirements for Sced Storage. Mississippi State University, State
College, Miss., January, 1968, Journal Paper No. 1607, Miss.
Agr. Exp. Station, presented at 1968 Annual Meeting, Southeast
Region, American Society of Agricultural Engineers. 14 p. Mimeo,

73 . Staff, Repori 2 (Revision)Ear Corn Dryer Loading and Unloading Conveyor
System for La Molina (Peru). Mississippi State University, State
College, Miss., Date of revision March, 1968. 9 p. Mimeo, 2
blueprints.

74, Staif, Report 1 (Revised) - Design Characteristics and Equipment
Specification List for La Molina (Peru) Sced Processing Plant.
Migsissippi State University, State College, Miss., Date of
revision, March, 1968, 9 p, Mimeo. 2 blueprints,

75. J. C. Delouche, Agricultural Development. Secdsmen's Digest.
Seed Processors Clinic, Vol. 19, May, 1968. p. 32.

76, Staff, Requirements, Considerations, Specifications and Equipment
Price List for the San Andres Experiment Station Seed Facilities,
San Andres, El Salvador. Mississippi State University, State
College, Miss., June, 1968. 50 p., 10 blueprints.

77. A, H. Boyd, Jr., Report on Services Ren_dered under AID-W-607 to
El Salvador during Period 18 March - 25 March, 1968. Mississippi
State University, State College, Miss., June, 1968. 3 p. Mimeo.

78. C. C, Baskin, T. T. Rushing, and J. C. Delouche, Influence of
Packaaging Materials on Storage of Wheat, Corn and Soybcan Seed
under Temperate, Artic and Tropical Conditions. Mississippi
State University, Staite College, Miss,, June, 1968. 20 p. Mimeo.

79. Staff, Services Rendered Under the Agreement hetween the Agency
for International Development and Mississippi State University,
AID-W-607 (Supplement to Report for Period March 18, 1958 -
March 17, 1967). Mississippi ftate University, State College,
Miss., June, 1968. 18 p. Mimeo. '

80. G. B, Welch and J. C. Delouche, Low Cost Temperature Controlled
Rooms. Mississippi State Univ., State College, Miss., August,
1968. Miscellaneous Publication 1, 13 p. Illustrated.




77

8l. G. B. Welch, Report on Consultation Assignment with USAID/Morocco,
April 18 - June 1, 1968, Mississippi State University, State
College, Miss., August, 1968, 7 p. Mimeo.

82. G. B. Welch. Report to AID/W on Consultation Assignment with USAID/
Laos. Oct. 1968. 8 p. Mimeo,

83. A. H. Boyd and J. M. Beck. Report to AID/W on Consultation
Assignment with USAID/E] Salvador. Oct. 1968. 5 p. Mimeco.

84. A, H, Boyd. Report to AID on Brief Consultaticn Visit with USAID/
Honduras. Oct. 1968. 7 p. Mimeo,

85. G. B. Welch. Report to AID/W on Consultation Assignment with USAID/
Indonesia; Rice Seed Drying and Processing., Oct. 1968, 9 p.
Mimeo,

86. G. M. Dougherty. Report to AID/Colombia on Consultation Visit with
Caja Agraria, Nov, 1968. 18 pp. Mimeo,

87. Staff, Considerations, Recommendations and Specifications for Basic
Seed Corn Facilities, at Cerete, Palmira and Pubenza, Colombia.
December, 1968, 54 pp. Mimeo, 10 blueprints.

88. H. D, Bunch, R, B, Johnson and R, K, Matthes. Report to AID: Farm
Improvement, Seced Processing; Drying and Slorage Facilities for
East Pakistan, Feb. 1969, Printed., 71 pages. Illustrated.,

89. G. W, Sharp and C, H. Andrews. Report to AID/Colombia on Consulta-
tion Visit with Caja Agraria on Grass Seed IHarvesting-Processing
Problems. Feb. 1969. 25 pp. Mimeo,

90. R, K, Matthes, J. C. Delouche and G. B, Welch. Seed Conditioning
for Tropical Environments. Presented at SE Section, ASAE, Mobile.,
February, 1969. 23 pp. Illustrated.

91, G. M. Dougherty. Report to AID/Panama or Consultation Visit with
Panama's Seed Imorovement Program. April, 1969. 31 pp. Mimeo.

92. G. M. Dougherty. Report to Ministerio Agricultura, Commercio,
Industrialas on Panama Sced Improvement Program. April, 1969.
12 pp. Mimeo,

93, G. M. Dougherty. Report to AID/Honduras in Consultation Visit with
Honduran Seed Improvement Program. June, 1969. 9 p. Mimeo,
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G. M. Dougherly. Report to AID/Ecuador on Consultation Visit with
the Teuador Sced Certification Departmeént. June 1969. 13 pp.
Mimoc,

Staff. Reviscd Requiranents, Considerations, Swecifications and

Lquipment Price list for the San Andres Exporiment Station Seed
lacilitics, San Andres, Il Salvador. June, 1969. 47 pp. 5 blueprints.,

Staff. Revised Secd Processing and Rice Drying lacility for Honduras
Sced Program, San Pedro Sula. August, 1969, 19 pp. Mimeo. 5
blucprints.

Staff. Specifications for Seed Testing and Sampling Equipmoent for the
Guayaguil and Quito Seed Testing Laboratories. Septamber, 1969,
9 pp. Mimco,

G. B. Welch, Report on Consultation Assignment with USAID/Peru.
8 pp. 3 blucprints. Oct, 1969,

G. M. Dougherty. Report to USAID/Golombia and Caja Agraria on
Recommendations for Modifications to Cercte and Valledupar Seed
Facilitics. 26 pp. 5 drawings, Nov. 1969.

R. K. Matthes, G. B. Welch, J. C. Delouche and G, M. Dougherty.
Drying, Processing and Storage of Corn Sced In Tropical and
Subtropical Fnviromnents. ASAE Papér No. 69-577. ASAE Meeting,
Chicago. Dec. 1969, 27 pp. Hlustrated.

K. 8. Chien, R. K. Matthes, and B. P, Verma. Dimensional Analysis
of Sead Moisture Movement in Deep-Bed Drying, ASAL Paper No.
69-833. ASAL Meeting Chicago. Dec. 1969. 24 pp.

Staff. Cguipment Specifications for the Chiriqui, Divisa and Panama City
Sced Facilitics (Panama). December, 1969, 15 pp. Mimeo.

A. H., Boydand]J. M. Beck. Report to USAIT/E] Salvador on ES Seed
Improvement Program. December, 1969. 4 p. Mimeac.

G. M. Dougherty. Report on Project Review Visits to Colombia, Peru,
Bolivia, Fcuador, Panama, and llonduras. December, 1969, 17 p.
Mimeo.

C. H. Androws and G. M. Dougherty. Report to AID/W and USAID/
Colombia on the First Colombian Seed Technology Training Course,
December, 1969. 17pp. Mimeo,
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106,
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114,
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116,

117.
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Nelson Carvalho, Some Physiological Responses of Cowpea Sced
(Vigna sinensis) to Mechanical Injury. "Miss, State Universily
State College, Miss. 1969. Mastier of Science Thesis,

Sylvia S. Chang. Physiological Study of Differences in Quality and
Longevily anong Sced of Two Inbred Lines of Com_and the Hybrid.
Miss. State University, State College, Mississippi, 1969. Master
of Science Thesis.

Nirmal S. Gill, Deterioration of Corn (Zea mays L.) Seced During
Storage. Miss, State University, State College, Miss., 1969,

Specifications of Seed Plant At Malicaya, 1970,

C. L. Vaughan, B, R, CGreug and J, C, Delouche, ed. Procesamicnid
Mecanico v Beneficio de Scmillas. (Translation of Handbook No, 1,
"Sced Processing and Handling, ! MSU, 1968,) Illemmero Hermanos,
Sucesores, S. A,, Mexico, [ebruary, 1970. 284 pp. lllustrated.,

G. M. Dougherty. Report to USAID/Colombia on Recommendations
for Caja Agraria Seed Drving Facilities'in Cercte and Valledupar,
February, 1970. 7 pp. 1 drawing.

G. M, Dougherty. Considerations and BEquipment Specificaticrs for
Ecuador Seed Certification Department. Feb, 1970. 13 pp. 3 drawings.

J. M. Beck and A. H. Boyd. Report to USAID/W on Review of Plans for
Heat Pump Type Seed Dryer in Nigeria. 5 pp. 1 drawing. March,
1970.

J. C. Delouche. Breeder and Foundation Sced Programs. 21 pp. May,
1970,

J. C. Delouche. Changing Seed Program Needs in the LDC's. 21 pp.
May, 1970.

Staff, Seed Technology Handbook. (Training References). 62 pp.
June, 1970.

J. C. Delouche. Report to A1D/W and USAID/Congo on Seed Program
Development in Democratic Republic of the Congo. 125 pp. S
drawings. June, 1970.

A. H. Boyd. Report to USAID/E!l Salvador on Consulting Visit to El
Salvador Seed Improvement Program, 16 July-18 July, 1970. 6 pp.
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A. H. Boyd. Report to USAID/Honduras on Consultation Visit with
Honduran Seed Improvement Program, 1 July - 15 July, 1970. 26 pp.
August, 1970,

J. C. Delouche and C, E. Vaughan, ed. Menioria de Cursos Sobre
Technologia de Samillas Realizados en America Latina,. 569 pp.
Illustrated, August, 1970,

J. C. Delouche. Report to USAID/ Costa Rican Seed Project.
October, 1970, 28 pp. | drawing,

A. H. Boyd and J. M. Beck. Report 1o }\ID/I'-]on._cIum s on Consultation
Vigit with Honduran Seed Proagram. December, 1970, 6 p. Mimeo.

Bettaiya Rajanna. Some Trends in Seed Maturation of Rice (Oryza
sativa 1) . Miss, State University, State College, Miss, 1970

Master of Science Thesis.

Prasoot Sittisroung. Deteriorationof Rica {Oryza saiiva) Seed in
Storacge and its Influence on Iield Performance. . Mississippi
State University, State College, Miss, 1970, Doctor of
Philosophy Dissertation.

Luiz A, B. de Castro, Some TFactors Influencing.the Yield and Quality
of Carrot (Daucus carota 1..) Seed. Mississippi State University,
State College, Miss. 1970 Master of Science Thesis.

ANugusto Aponte. Quality of Sesame Secd (Seasamum indicum L.) as
Influenced by Storage Condition and Artificial Aging. Mississippi
State University. State College, Miss. 1970. Master of
Science Thesis.

Chia Chi Chen. Influence of Physiological Quality of Sced on
Emergence, Growth and Yicld of Some Vegetable Crons. Mississippi
State University, State College, Miss. 1970. Master of Science
Thesis,

Carlos Vechi., Physiological Responses of Cowpea (Vigna 'sinensis
(L,) Savi) Sceds to Differential Deterioration Levels. Mississippi
State University, State College, Miss, 1970. Masler of Science
Thesis.

J. C. Delouche. Seeds: Improving Programs Around/the World.
War on Hunger, Vol, 5, No. 3., p. 9-12, March, 1971.

G. M. Dougherty. Report to AID/W, USAID/India and TARAI Development
Corporation on Tarai Project Seed Facilities. 46 pp. 7 drawings.
January, 1971. '
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131. A, . Boyd and Gi. M. Dougherty. Report to USATD/Nicaraqua on,
Consulting Agsignment to Rappaccioli-McGragor, S. A. 24 pp.
5 drawings. January, 1971.

132. J. C. Delouche. Seed Legislation Consultation in ihe Republic
of Indonesia. April, 1971. 53 pp.Mimeo.

133, G. M. Dougherty. Seed Project Consultation in the Republic of
Panama, April, 1971. 51 pp, Mimeo,

134, A, II. Boyd. Reauircments and Equipment Svnecifications for Consejo
Nacional de Produccion Darranca, Costa Rica, T, A. pp. 35.
10 drawinas, April, 1971,

135. Kuang S. Chien, B. P. Verna and R. K. Matthes. Dimaensional
Analyses of Sead Moisture Movenient in Decp Bed, In Press,
Transactions of American Soc, Agricultural Tnuinecrs.,. May 1971,

136. C. L. Vaughan and J. M. Beck. Repart to AID/W and USAID/Philippines
on Seed Program Development in the Republic of the Philippinas.
May, 1971. 88 pp. Mimeco,
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APPENDIX 1V
A. List of international students who have cnrolled in Mississippi State

University as special (non-degree) students or as candidates for
degrees in Agronomy-Seed Teclinology.

Name Gountry Degree Year
Ampol Senanarong Thailand M. Agr. 1959
Joel A. Mascarenhas Brazil M.S. 1961
Scrmasal Awakul Thailand M. Agr. 1962
Socdarmo Itodiscemarto Indoncsia M. Agr. 1962
Martief Jemain Inconesia M. Agr. 1862
Genritt Kasenda Indonesia M. Agr. ' 1962
Pricha Ehambononda Thailand M. Agr. 1962
Noel Mamicpic Philippincs M.S. 1962
Ponchai Pookamana Thailand M. Agr. 1962
hgoes Salim Indonesia Non-degrae 19G72
Tsay Yoen Sung China M. Ayr. 1962
Imam Mohamed Goma Egypt Non-degree 1963
Sanit Kittikorn Thailand M. Agr, 1963
Sung Man Lim Korea M.S. 1563
Fereidoon Niknam=-Asi Iran N9n~dcgree 1963
Sadjad Sjamsoe’oed Indonesia M. Agr. 1963
M. Samir M. Abdel-Al Egypt M.S. 1964
Shu-Hui 'eng (Misg) China M.S. 1964
Huon C. 1uor Cambodia B.S. 1964
Pil Ju Kim Joo (Mrs.) Korca M.S. 1964
Nghe Thi Nguyen (Misg)  Vietnam ‘M.S. 1964
Ismu Sukanto Suweale Ir.donesia M.S. 1964
Jose Carlos Maschietto Brazil Non-degree 1965
Francis~o Tolado Brazil Non-degres 1965
Mohmoud TIantag Zaki Lgypt Non-degree 1965
Parviz Maleki Iran M.S. 1966
Somchai Thamnoonragsa Thailand M. Agr, 1966
Lduardo Zink Brazil . M.S 1966
Azizul 1zlam Patistan M.S 1967
brlinda Pili (Miss) Philippines M.S. 1967
Prasoot Sittisroung Thailand M.S, 1967
Carlos V. Herrera Peru M,S, 1969
Nelson De Carvalho Brazil M.,S. A 1969
Sylvia Shoohwa Chang Taiwan M.S. 1969

Nirma! Singh Gill India Ph.D. 1969
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Name.

Jurnalis Ramil
Rainakar Bhatkal
Quazi M, Ashraf
Narottam Tole
Beltaiya Rajanna
Luiz A, B, dn Castro
Augusto Aponte
Chia Chi Chen
Carlos Vechi
Prasootl Sittisroung
- Mohammad Zaher
Ramesh C, Bharali
Kirpal S. Gill

K. Jagannaithan

L. K. S. Kachchhap
V., L. N. Sasiry
R. C. Srivastava
Nuruz Zaman

I. M. Pacurar

T. S. Eugenio

C. 1t. Domingo

Bangalore Phaneendranath

Cilas Camargo
Sergio Fagundes

Lingegowda Hanumaiah
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Country,

Indonesia
India

India

India

India

Dra:zil
Venequela
Taiwar
Jravil
Thailand

Afghaniglan
India

India

India

Inclia

India

India

E. Pakistan
Romania
Philippines
Philippinces
India

Brazil
Prazi)

India

Maria Regina Sartori (Miss) Brazil

Rozane Coeclho (Mrs.)

Fernando Gomez

Brazil
Colombia

Degree

non-degree
non-deqgrec
non-degree
non~deqgree
M.,S.

M.,S,

M.S,

M.S,

M.S.
Ph,D.
non-degree
non-dogree
non=-degreo
non-doeyroeo
non-degree
non-deqroee
non-deyree
non-deqree
non-deqree
non-degree
non-dogrec
M.S,

M.S,

M,S,

M.,S.

M.S.

M,S,

M.S.

Year

1969
1969
1969
1969
197¢C
1970
1970
1970
1970
1870
1970
1970
1670
1970
1970
1970
1970
1970
1970
1970
1970
1971
1971
1971
1971
1971
1971
1971
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B. List of participants who have attended the five week "Special Course
in Sced Improvement” at the Seed Technology Lahoratory.

Name Country Year
Jose de Andrade Brazil 1956
Kuang-ch Su China 1956
Hernan Oreliano Ecuador 1856
C. L. Heliodromites Grecce 1956
Luis M. Castillo Guatcmala 1956
T.V. Reddy Irdia 1956
Maikus Gnoes Israel 1956
Armando Bocado Paraguay 1950
Jorge Almenara Peru 1956
L. C Carandung Puilippines 1956
T.T. Gonealos Fhilippines 1956
Eduardo I'ricto Spain 1956
Sala Dasananda Trailand 1856
Pracit Yinghayun Thailanda 1956
Jose R Goncalves Brazil 1957
Oscar Caceres Jorquera Chile 1957
Luis Del Villiar Zarco Caile 1957
FEleodoic Fucntes Parada Chile 1957
Sergio Letelict Rosa Caile 1957
Nicolas Canpos Porez Chile 1957
Gonzalo Velasquez Munoz Chile 1957
Lian~fu Chaon China 1957
Rene Felipe Suarez Cuba 1957
Ricardo Dominquez Valladares El Salvador 1957
Oscar Nery Sosa Cuatemala 1857
Noubar Raspanan Lzbanon 1957
Luis Carlos hroscmena Panama 1957
Sommart Dhammanuvony Thailand 1957
Suvit Pushpavesza Thailand 1957
Katarina Borojevic (Mrs.) Yugoslavia 1957
Milanka Jankowvic (Miss) Yugoslavia 1957
Josip K. Ljubicic Yugoslavia 1957
Todor Misic Yugoslavi 1957
Olwvera Paviovic (Miss) Yugoslavia 1957
Joze Spanning Yugoslavia 1957
Jose Rodriquez WMexico 1957
Juan Salazar Yexico 1957
Mohamed C . Mustapha Ceylon 1958
Alberto Vargas Costa Rica 1958
Edel Qlivera Luba 1958
Astolfo Tumagalli Guatemala 1958



Name

Augusto C. Utrera
R. Hadiwiijoto

8. Ronosochardjo
Sjamsoc'oed
Socmantri

Suhama

Sumargono

Jeune Hacng Ree
Shaikh Mahboob
Ampol Senanarong
Ahmet Azgezer

K. T. Boun Than
A. S. Ranatunga
Fernando Arancibia
Yin Tieh Hsieh
Nazar Dhesi

A. Na lampang
Kasem Sukhaband
Sanan Intratat
Prasert Suwanasuk
Antun Levakovic
Ilija Zeng
Francisco F. de Toledo
Flavio F. Rocha
Renato Ruschel
Yu-Wei Cheng
Shih Ming Shaw
Khalil K. S. Kheir
Sermsak Awakul
Pricha Khambanonda
Tong Phuoc Khue
Jorge A. Del Aguila
Huon C. Huor
Carlos Palma
Martief Jemain
Agoes Salim
Uzeyir Solak
Kamal M. Hakim

. Liberal (Mrs.)
. Y. Sung

. A. Lardizabal

.. Prodjodarsono
. Soedarmo

. Kasenda

. Devahastin

~QT7Am+0
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Country

Gu~temala
Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Korea
Pakistan
Thailand
Turkey
Cambodia
Ceylon
Chile
China
India
Thailend
Thailand
Thailand
Thailand
Yugoslavia
Yugoslavia
Brazil
Brazil
Brazil
China
China
Jordan
Thailand
Thailand
Vietnam
Argentina
Cambodia
Chile
Indonesia
Indonesia
Turkey
Sudan
Brazil
China
Honduras
Indonesia
Indonesia
Indonesia
Thailand

Year

1958
1958
1958
1958
1958
1958
1958
1358
1958
1958
1958
1959.
1959
1959
1858
1959
1959
1959
1959
1956
1959
1859
1860
1960
1960
1960
1960
1960
1960
1960
1960
1861
1961
1961
1961
1961
1961
1561
1962
1962
1962
1962
1962
1962
1962



D. Sinthavalaya

P. Suvanajata

S. Cinki (Miss)

N. Spiagg:

juan E. Zenteno
Keat Keng Sin
Wen:chow Lee
German A. Conteras
Otoniel £ Viera
Mannem D Reddy
S. Sadjad

Abdul . Bhatti
Shah M Hussain
Suthep Thongmung
Luu Van Trung

Jose C. Maschietto
Lien-teng Wu
Halthore V. R . Iengar
Ramananda Pattanayak
Supojo Raha:djo

S. Tjokrodihardjo
Ismu S. Suwelo
M'llamel Mouline
Moussa Lahdya
Mohamed El Hongali
IMassan El Bostam
Mohammed K Bazyar
Bina Datta (Miss)
Karam Singhn Sandu
K C. Katyal

Abdul H. A Al-Youms
All Cherrat

Ahmed Moulay
Avdelkader Bentakfa
Hassan Abouzaid
Abdelaziz Lalaow
Abdelfettah Safraoul
Mohammed Mouloua
Azizul Islam
Bonnlert Klyprayong
Thomas Adjeil

Andrew Kwasi D, Yabam
Ezekiel Christian O. Lamptey

John Richard Ackah

Country.

Thailand
Thailand
Turkey
Bolivia
Boliwvia
Cambodia
China
Costa Rica
Honduras
India
Indonesia
Pakistan
Pakistan
Thailanc
Vietnam
Brazil
China
India
India
Indonesia
Indonesia
Indonesia
Morocco
Morocco
Morocco
Morocco
MAganistan
India
India
India

Irag
Morocco
Morocco
Morocco
Morocco
Morocco
Morocco
Morecco
Pakistan
Thailand
Ghana
Ghana
Ghana
Ghana

Year

1962
1962
1962
1962
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1964
1964
1964
1964
1964
1964
1964
1964
1964
1964
1964
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1966
1966
1966
1966

B Lo e



Name

Kofi John Peprah .
Roland Imoru Yakubu
Alhert Llewelyn Agard
Abbass Moradi
Phoumavong Phouangphan
Prasoot Sillisroung
Hamid Benhalima

P. D, Singh

B, N. Singh

N. S, Gill

M, M. Jain

Y, S, Hamm

S. Salau

C. C. Anojulu

Mrs. C, C. Anojulu
D. O. Eboh

S. A. Olusuyi

C. M. Vejarano

L. O, Lopez

O. A. Tapia

Carlos Herrera

O. H. Tlores
Vitthaldas ¥, Majmudar
Himatlal R, Shah
Sahkara I. Sitaraman
Nihar R. Panigrahi
Srinivasa M, Rao
Mohammad A. Hakim
Mohammad J. H. Khan
Syed Mohammad A, Islam
Timothy Yao Iie

M. A, Mahama

Joseph Wobil

Augusto Aponte
Roberto Garcia A,
Sadikin Somaatmadja
Vong Souvannaradj
Jurmalis Kamil
Udai Bhan Pandey
Korsi Sebajang

Gauri R, Shrestha
Oroth Choulamountry
Humphrey Awuku Dudroha
Sayad Qurysh

P. C. Gupta

Abala Kanta Sarma
Abdul Hafiz Ferhadi
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Country

Ghana
Ghana
Guyana
Iran

Laos
Thailand
Morocco
India
India
India
India
Korca
Nigeria
Nigeria
Nigeria
Nigeria
Nigeria
Panamau
Panama
Panama
Peru
Honduras
India
India
India
India
India
Pakistan
Pakistan
Palkistan
Ghana
CGhana
Ghana
Venezucla
Honduras
Indonesia
Laos
Indoncsia
India
Indonesia
Nepal
l.aos
Ghana

Afghanistan

India
India

Afghanistan

Year

1966
1966
1966
1966
1966
1966
1966
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1968
1968
1968
1968
1968
1968
1968
19686
1968
1968
1968
1968
1968
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969



Name

Ebenczarllesso—dvvusu
Mohammad Stah
Ramdas Dautik Fkatil
Jaime Flores

Jagbir Singh

Ratnakar Bhatkal
Quazi Mohamad Ashraf
Emmanuel Mark Gyampoh
Chia Chi Chen

Subhas Priya Bhattacharyya
Narottam D, Toke
Sutjiptadi Sutarman
Lingegowda Hanumaiah
Abdurraham R. Daud
Mohammad Zaher

- Henry A, Akanko
Thoma Andoh

Lawrence K, Quainoo
Ramesh C, Bharali
Kirpal S. Gill

K. Jagannathan

L. K. S. Kachchhap
Shyam Rekhi

V. L. N, Sastry

R. C. Srivastava

K. N, Urkuday

Abdul H., Modjo

B, S. Marip

C. M. Sidik

D. Z, 5. Mawuntu
A.A. I1. Mansoor
Nuruz Zaman

1. M, Pacurar

P, Vorask

T. S. Eugenio

C. N. Domingo

88

Country

Ghana
Afghanistan
India
Ecuador
India

India

India
Ghana
Taiwan
India

India
Indonesia
India
Indonesia
Afghanistan
Ghana
Ghana
Ghana
India

India

India

India

India

India

India

India
Indonesia
Indonesia
Indonesia
Indonesia
Pakistan
Pakistan
Romania
Thailand
Philippines
Philippines

Year

1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970.
1970
1970
1970
1970
1970
1970
1970
1970
1970
1870
1970
1970
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APPENDIX V
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Sunrary b

. ! %
Changing seed progsram needs of the LDC's brought about by the use of
high-yielding varizsties, represent a new dimension to the seed pro-
gram. Policy planning, economic and social factors, financial-riana-

4

vl
5 and institutioh davelopmant

i3
2 A B

rerial-tachnical manpover ragul rapan?

and 8o neaigs idnaliierp o vie: ciElvHls pEiltoitiess s heses o g
ing needs,
The te University contract "Oaed Trocessing and Teatine!

has
University perfomsing ehceutﬂo.
assistance in Ilf' 41
vities., ine cont

in seed iﬂp°J rement
multiplication

0 T T G
Jeallsh Ol SUCC23 ST .:,!.E_'-.'-:: ‘c;l.-..;.l 1O
k]

continua
Basic Or ar
Basic Ordie

The Task Force has made two ClﬁSBn% of recormmendazions:
at improving the parro 2 contract and thoss

action on Llhe part or whilch racasiayg o

studies znd e 4 ored, {822 pant

and part I Tai] ions).

BacizrophslandiRnyns asios nesiizn

The purposes of tni: DO

1. Asse:ss present AnE e !
seed prozran Dl y
of the "ireen

2. AR S dEnginiodhods

3o Developiastrealiandicno: RG0S
sivestolicie LG SRt Az il ) PSR ) 1S

Froject Astivitins Raviawad

1. Resecarch and technical tervisasiasvailablel to and ocelns utiliasl
by AID/W and H3ATDY 5 world-wir
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Technical, engineering anhd program adesory services rendered by
contractor "on-campus!, as they pertain to USAID/host country
projects/activities.

3. Training projects conducted in the U.S. and abroad, both nationally
and rezicually,

I, Publications completed and under preparation, including their
tbidizalisnfand distpibution’

The Contract znd Scops of VWork

The Mississippi State University technical support contract-was exe-

“cuted on Marca i3, 1957, in the amount of $16,000, The contract has
been reneved for the past 12 ;,ar: - steadily increasing in amOLnt to
the current annual funding of $14%5,000. Tne scope of work has been
equ-ubd since the contiract was ur¢;1nam13 signad - principally by an
amendient in 1967, It currently calls for assistance leadingz toward
the estat ‘wment or expansion of seed industries in the developing
count 3

1. " Organizationiof
fiecation and an

4

eed improvement programs, including the identi-
vysis of production, processing and storage needs,

2l

2. burVﬂy
faciliti

. Traininz of public and private sector officials,
£ by

ormiational, instruc-

The following undertzkings represent some of the more recent assistarice

ed dryer has been compléct

1, Developmaiit L 5& G
he Seed drying work nas oeen inte:
,'1

6 rad,  Infor-
mztion develon: e

rated into

a 'Handoook on Zeed Drying.
2. A coopervative ssad storage and pacraging study was inillated with
Owens-I11inois Corporation,

3. Siubmission of tlueprints and further explanation to notential
suppliers ror, the Moroced Sestd processing installation desizgned
earlier.

and advice on planning, design and construction of physical
iz :

L
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‘L4, Preparation of seed testing ecyipment for the wovcrﬂﬂcnt seed
testing laboratory in Santiago, Chile.

5, USAID/Honduras, D sign and specifications of facilities for sced
program in Honduras,

6. USALD/fFaraia,  Adsistance and advice on Panana sccelerable  Seed
Brogramsifelndinesdasion=at=lavontisanstalfationso f=enni patent=nn
R TI T ERe line

qpanian Techniceians in operacional procedures. /

Design and testing of low-cost walk-in germinators for LDC's

~
:

-

8. Prnepzration of an illustrated nandusok on "Szed Processinug and

Handling',

9. Routinz indirect or formal assistance to USAID Missions and LLD
contract teans,

10.  Orientation and conrerences with AID-Sponsored visiiors,
11. Seed improvement for international participants sponsgored by ALL,

Overall Asssszuent

1. MSU has assembled a staff of qualified people and nas qualified
people on all phases of the uork at ag

2% MoUshastt
reguesys
advice a3 7
from reclevant

3. Judged on guaiitative
procedursroutiined, S

L. The kind and type of
responsivaness provi
tainad from any other soureesin

1
This sepvice hns bazen built by 81D for this purpase.

Tl. DDGUSE it S TR0 R te sancelunietdtield i conteactisave
creased ovell tach pas tlost ol thase reqiuests, 35 in the
pa,t, relatia M tOSUACHI0 Lerding Lo inyeatiments in raci-

lities, w;|1be 2eunel
quateiiconsinp mitIoNFo s nve SIRNEITT

ments and ¢ JLJ, aid Bhet inplitcationsioff prilce policieu upor: attracting
private sector investors.

Lty conziderations, and with inade-
1

sl
zveliy, operating eapital requira-
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The technical assistance on seed improvement by Mississippi State
University is broad in scope, much broader than plant desien and pro-
cessing, and covers a wide ranze of technicality of seed develcpment,
processing and reproduction. The technical input may cover the en-
tirety of the stages in seed improvement, or it may cover iriprovement ‘
ofii sorie panticonsisteat watht the elitivzelsysten. Not only is design and
procedunsiinyolyas, BELE MEtebial sy iscninemyiprocurernent, L training on
operations and 1hd*?3t10n of possible sources of funding are also in-
volvediin tais fenhiical aasisiance project,Toiprovide the technical
assistance thnat i3 : Sl BB el enploys engineers, agrono-
mists, seed processing specialists, genticists, and plant production
S

technicians., Frequently, a problem may have such special requirement,
iniprocessing onibanzuselofi acolosical considerations, as! to require the
enployment of cornsultants for snort periods,  In short, thesassignment

given Mississippi State University widsy this project is to set up seed
improvement ﬁrO"rtns for countries, help t'*w wrain rﬁOUTe to onbrabe
the prozram, and help the country get a see
way in the bestimannex possivls,

: - i o e
Changing Ea=7 Brozusy fesds of zha LOGs

1. Traditionally,
and testing 1'"*?iti
training progr:
alternative
reproductive
Even leas

effective damard

ment Jreosran

(O

ve sought to establiith seed processi
1 t ; &1|1;1“1f1Jﬂ rules and

30 O B

.

lems.
Project exi
"cehu,r of e
The laborauor;
countries and
Contract W-0£07, =an :
attest to the proiseits
conception,
2. A new dimensi the ~raar
revolution. T:a

itiorts oiolomical
input - ceed - i3 ]

Ttaplication andd suonls

Systens thatiaraivesuoasival ng thie commereiallerops prodicans necis, |
Correlative to this need are three other absolute necessities: |
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-a, * The need for variety development research and extensive testing
for adaptation. These must be continuous programs, designed to
meet rapidly developing ecological changes.

b. The need for establishing viable seed multiplication- supply
systems and seed industries as an clement of the total agri-
business conpley,

c.==Thefneediforidelinaaiznaitha prafiucer-soveriment-industey rala-
tionsnips. Such derlinitions are essential to brin nging the rall'
force of each Secturs' capaoilities and responsibilities to bear
upcn agricultural development opportunities, particularly as
they relate to improved sesd and other green revolution related
productive inputs,

Seed Program and Policy Planning becoms nmore esseniial, as covern-
ment attention turns to mzking zovernmental invesiments and/or
encouraging private sector participation in farm seed nnLhrﬂr 5esh

Economic and socisl f::::r*
industries in thes LD
najor failure n:
within a 51n?lc . ot
fertilization cnaracteri:

native systems accordingz

- which have a minimum of
rice, and synthetic corn

a, Self-ferti
Cross- for

varieties

b, Hybridicereal, partizulariz corn and sorchumi varieties,

Pt 5 AL ety - r ATl LY S ity
c. Vegetable arattdndsyiusuallyideveloped Sfon speci=
2 411 . - - o
fic cormodity end-uss reauirements,

d. Forage and range varisties of both grasc and legumes.

The great differences in zhe internal ecornomics of vrod ion-
processing-storzze-rinancs-distribution and us2 within these aroups
are critical to:

a. - Identlfyins potentials Porn dowestic and/oriforsicn joint-ventuve
investments, particulzriy in terms of capital and technological
expertise,

b.  Determining location and s3ize of the marke

c. Considerins the extznt to which production and processing ean,
or mist ne, 4#"ov*r lrao the interest of mininizing cost-
price dirfooes varions seed quality erades and
mursel rogu
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Little attention has been given to each seed handling facility's
- “role in the input supply-distribution-use system. It appears
- necessary to differentiate between: .

a. The small village plant that cleans locally produced seed for

physical purity, and pp'hﬂpq cereal seed produced locally under
a certification program:

b,  The specialized seeu companies where emphasis is given to cross-
pollinated varieties, aspecially hybrids, )

5. 'The financial, manaze
seed indu;Lr" are misi

not been subject to s

rial and tecliaical manpower reguirerients of a
understood generally. These requirements have
tudy in the past.

The need to deal with the finanial aspects

hit

a. The tendency of governmentis to over-inve st in equi ment and
structures that go under-utilized both szasonally and annually.

b, The lack of' understaniinz that seed irdustrie require larze
amount st oft working capital, particulariy if sedd growersidepeng
upon the induistry {o finance production and mairtain reasonable
inventories, including post-szason rezerves.

c. The tendency of government s
Sidize seed production-sup
unknovm - or hidden - cosf
while at thas co
are "too exgzn

eed industries to unwittingly sub-
J systems through absorption of
and depletion of working capital,
aining thal privatz seed dealer:

6. Institution devaliorment and 3r;aﬂ‘
order ars neadias

modern coumeprei s

el ey
g2 BN

production is n YT n
are to be met, gsentl
New Contract Instrurent lieaded
hAs presently written, Contrac ) representcative of
a level-of-effort contract.,  For this 'ﬂ'ﬂ “FD"" . reasons tha re-
lationship betwesn AIL s el % new instrument
et HRBYAS

tosretdlact#ico et ol
and Rezional Bureau
bursement Basie Qrds .rafﬂ"“t. 1der tw.a Lyn2 arran;em nt

level-of-erfort or -on tipe ta sP orders mayiibe placed with MSU oy
TAB and/or the Resional Bureaus,

Insofar as TAB need 3 ara concerned, to the extent these zan be defined

upPCLfﬁcu11j, a le Si-erfort fack Order No, | can be fundad to pro-
vide for iSU cawpis :a:ri?e: related rolsosi ol the Dunetions presently

e e e AT e

e

e A e e TR e it M s i i S 53,
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{ ey e
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‘to ['l..L h-

.¢alled ior under Gont”' t AID/W-607; i.e., infommation center for ques-

tions and inquiries related to seced technolopy; preparation, editing and
publishing of informiation related to seed technology; on-campus trarning
courses and seminars; and short-term (fewer than 30 days) field assign-
ments.

Regerding Besipnilvbasssiss ad siithessoar Dol sutistizdl thronshillicsion
or AID/N P~r10ntl fure tunded level-oi-effort on completion task or-
dersy e pEntmion G a e e et O e B, ;

To the exteni deemed zspmrovriite by TAR management, consideration also
should be given to a jointSection 2i1{d) erant and Basic Ordering Agres-
rent arrangement,’ (The ‘srant would provide funds for MSU to!maintain a
"center of excellence! <in : ecchnology,  Hany Al not. all the campus

functions anticip: Qrder Moi w4 could belpro-
vided by MSUL thro: 5 for services not antici-

5

atediiins thel erant weitka ance of Resional Buredu funded
[ £

Task Oriars,

Wnile the Review and zZvziiati-n Task' Force doss not nrace
pethodSofiifiinanci : tinuacion of T'u;n"
tasy orJu“° or 7 the' contract
tinuediand utiliy atever time of
established, thc mic S { e informned so Lu_; ave. avanrs
funding may be requirsd, (& Task Order approach which found
without ¢ ' nid reduce the utidization of ithe
and jeopardize i

lis

s L U ol
v

e R TR

Zased on
T'?\-'| 1'0\1:‘1 il

makes tnﬁ

snould continue in force

1
3 2 f o o (i
hight prlorioal Bt omEATD /A,

saoulditspehansed Sfiron
revigad scops or work as

2. The nana of
Testing! to

Ji Lnelsconsiiottuo st el o = inawni ttonitorenl arzetthie Inatirasol;
services Lo inclu

aselechriical s sisraaac ion :-nd mnltinlicat narvasting,
seedSandicior 3 raes s centification standards,
marketing and distribution and packaging,

b, Changing seca unczran needs as elaborated in Scetion E above,
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= 3
c. Increased emphﬂ51s on training schools, seminars and on-the-:iob
training. . !
I
* o4
d. Stressing private sector involvement in the seed industry and
assisting LLC's in obtaining private sector cooperation.
% Establisbiin the LDC's comprehensive education and demonstration
! programs in seed Lechnology and management.,

4o The prime contractsshould be sirngj with Mississippl State Unlab;qki,,
with authority gzranted to sub-contract with ‘har institutions to ob-
tain expertise in activities whe“e they may lack coripetence or man-
pD'.‘JL’ r. r

5. . Contract should be writt
of resource availabili
lacks the tectnical ca
lems or! propose possib

| I, Task Force Recormendatiors ior Lotion oiw TAFLGE

il Thn speechez ta poi during the meeting L ¥y 27, 1970 on "Changing bwel—
Progra cds of LDC'sY should be edited and p”‘:IEJ or distri
. tion to . USAID!'s,
| 2. An in-depth evaluztion of two Latin American countr, seed 1|prave—
nent progrars should pe made in countries .*ﬂr +oU has Fra pided

1 technical assistancse and . cugsta nds' ta

| vested in estavblishing proc: ¢

1 coguldsconsistior one technicia 1ron

| b, the Latin /inerica Bureau. S

] following: " Panama, Ecuadar, )

|

i The evaluation should pay/!particular atiention to:

| a. Assessing the invlications of 5ﬁ°d Lricelpoliciesiandicoveri-
ment support services updon estzblishinz private sead industrie

b, The enterprises!' financial structurs, e,g, investment in fixed

assets, workingz capital availaoilities, and optinal needs in
temns ol eaqui vy, capital and credit.

| c. - Ratio of output to rated caﬂﬁcity, and the affect of this

| ratio upon effecient vse of investriént and the costs added per

585 Sk unit/product output.

3. Sponsor a study and report of the experiences oi three AID-assis-

N ted countries to provide examples of success and failure in the
conception, palicy, planning and exccution of coriprehensive szad
| ; : z

!
!
z
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programs. (To do this it
Industry! into 1 ts a
can be apvlic
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cable to such a i
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JOPONENTS,

w11l he neces

sary to separate the "Seed
recognizing that no one

sehene
ride variety of plant material and

range of services under aifferent climatic, economic and palmt;cnl

conditions). These
planpgine and can
Tt el [T

AL
L o
.'?.it L

e Yiach 2
tlu, rt\rt:;'"f'-uf
cost of producing

Anduc“ the private :
sundwv %POdld wrﬂrnq i
sulliecient

(Y

1
one of ‘k
undersat

larly for the
nev variety,

Rur l Developmse
request that
the technical

Prepare and dispatcn polic
tions to missions on all
of the LIC's

and ont any s

ANr v,

Task . Force lisrosys
. Ralph-Eichagsen, SCan
FIGTE s T

Erancisii Sidrieadin,

Thl_,,-tl e '-‘.'. TS

studies should illustrate
to the Zuccess of

Liie contributions of
tha

+
= ol -.-, (Bl

& not cn? the
incentive return necesSsary Lo
nawy 1ndustr', Lthe
profitability which 10r211

it}

i f.."‘,". (:lu

ts for seeds ar

W r-mri'i -

tion ofls

Glture Off4csvz

thnuf

*"o"jd
and provads

;nu:et:&ﬂ
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seed dndiis-
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APPTNDIX VI

Summary of Contractor's Expenditures

March 18, 1958 -~ March 31, 1971

1. Salaries

II. ‘fravel and Transportation
I1I. Other Direct Costs

V. Equipment and Maintenance

V. Consultants

$784,629.
22,018.
30,513,
46,904,

10,451.

98

11

90

00

Total $894,518,

08
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