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I. MARBATIVE SUMARY
A. Accomplishments
1. Raporting Year

In this final year of the grant ths computeriszed bibliographic information
data base has been expanded to more than 13,500 entries, and about 1,000 additiomal
entries are being processed. The information network (CIDWET), established in coop-
eration with the Consortium for Internstional Development (CID), and with the ref-
eténce center located at Riveraida, 1a now completaly computerizad. The bibdlio=-
graphic data base has 32,000 entries and is searchable. Tha aereas of interest cover
a broad spectrum of soil-water management in crop production, such as: crop produc-
tion in semi-arid regions, on-ferm soil watsr asaagement, water delivery systems to
and from the farm, small watershed managersnt, nnd many itess on development and
planning in various devaloping countries.

Soma copiles of the "Proceedings of an International Symposium on Rainfed
Agriculture in Semi-arid Regions, 1977" are still available. Copies cun be obtained
from the following address: CIDNET Information Center, Soil & Environmental Sci-
ences, University of California, Riverside, CA 92521. "Agricultvral Resaarch in
Semi-arid Regiona: a Rasource Directory”, vas completed and published in early 1979
by G.K. Hall & Co., 70 Liucoln Street, Boston, Mass 02111. The "State of the Art:
Acacia albida as a Complementury Permanent Iutercrop with Annual Crops", 1978; a
few copies are still available (use address given above). The State of the Art:
"Agriculture in Semi-arid Environments" (Ecological Studies 34) was published in
1979 by Springer-Verlag, Berlin.

2, Life of Crant

Accumulative accomplishments of the grant are cummariszed as follows:
1) The Centralized Information Center developed under the grant using a computer-
ized bibliographic information base and is one of excellence. Although grant funds
for the Centsr have expired, plans are to ssek othar funds to continus the Center
under tha title of CIDNET Information Center. The sddition of CIDNET has broadened
the dats base and makes the Center more divarsified and user-oriented on a local,
national and international basie. The data tase is particulsrly useful in the areas
of soil-water management covering both irrigated and dryland agriculture. All the
CID universities are strongly involved in research in these two areas. 2) Grant
f101d research projecta on cowpeas covering N-fixation, soil physical properties
and root development, breeding for drought resistance, soil-weter balance, modalling
studies, nematode resesarch in semi-arid soile, and soil-weter manajemsant on crop
production. Information gained on these fleld projects {s being utilized through
publications and expartise developed from these projects is being applied under
Title XII Cowpea/Bean Cooperative Research Support Program and other international
assistanca prograra. Tifteen major publicationa were developed during the 11fe of
the grant: 1) Centrel Information System, 2 books; 2) Sympoeium, 1 book: J) State
of the Art, 2 books; 4) Journal and equivalent publications, 11 articles. In
addition, 8 theses, 5 Ph.D, (two of thewe to be complated in 1980) and 3 M.Sc.
Varfous other publications as jJournal articles will follow from the thesss. More
than 30 faculty and staff actively participated in projact activities sad about
half of these gained experience on overseas assignments.

A



II. DETAILED REPORT
A. General Background and Description of Problem

Life requires food, and the production of food depends upon the under~
standing of the effacts of weather, soil, and man/plant/animal relationships.
The interrelationships of these factors allow us to develop reliable plans
for the development of food production techniques as they affect lind use.
This needs to be accomplished without damage or loas of natural resources.
Agencies of the United Nations, governments of developed nations, private
foundations, and research institutes have done wmuch to improve food production
and alleviate hunger. Among significart breakthroughs wnre hybrid corn 1in
the 1930's; grain sorghum, pearl millet and hybrid wonogerm sugar beets in
the 1950's; and the Green Revolutiom, which intrcduced new wheat end rice
varieties in the 1970's. Yet all of these achievements have constituted
only a few small steps in the fight againat hunger.

At present almost 85 per cent of the cultivated lands of the world depend
entirely upon precipitation to supply soil moisture for plant growth. The
Sahelian and Sudanian zones of Africa, vhere acute drought conditions resulted
in great human suffering the early 1970's, have refocused attention on the
urgent need for developing nev programs to make underdeveloped or marginal
lands productive and to reclaim deteriorating grasslands.

The potsntial for increasing crop production and restoring grasslands
in these regions of Africa, and ocolving similar problems in many other seai-
arid aress of the world, involves the essential component of water managemant.
Although considerable attention has baen given to development of crop
varieties and agricultural practices under adequate moiature conditions,
research laading to the development of an artd-farming technology for the
developing countries has been virtually non-existent. Principles and
practices developed for dryland agriculture in the Unfted States cannnt simply
be transported to other regions of the developing world, for many reasons.
1f farmming productivity in these reglons is to be tncreased, it will be

necessary to employ integrated systems appruaches to developing crop manage~



menit practices for specific crops, soils, and climatic conditions. BSuch
practices must make efficient use of available rescurces (such as pracipita-
tion, fertiliszers, levels of machanisation, stc.) and they must be ecomdmically
and culturally feasible for application in the developing countries.

Given this perception of the problsm and the direction for epproaches
to a solution, tha University of Califoruis, Riverside was able to measure
its ability to work toward thst solution. UCR, through its Citrus Research
Center and Agricultural Experiment Star?.n, has been continuously involved
since 19C7 in problems related to resaurch and management of agriculture in
arid and semi-arid lands. The Agricultural Experiment Jtation has as ons
primary mission the development of knowledge of planta of importance to agricule-
ture in semi-arid tropical climatas. This mission relatas primarily to
agricultural production in semi-arid Southern California, but the AES has
acquired an international reputation in sub-tropical horticulture and
semi-arid land crop production that goes back to the early 1920's. Membars
of its research staff are involved in many intarnational organizations relat-
ing to agriculture and have frequently sarved as consultants in many foraign
lands.

It was evident, therefore, that UCR already had strength in this arna,
and could increass chat strength with the support of the grant. Otheir sspects
of UCR's present strength and capacity for growth includet

(1) Instructional burcess UCR, with its various divisions i:nd colleges,
offars a solid core of academic courses, and degrees in fifty-eir majors.
Of particular strength i{s the College of Natural and Agricultural Sciences.
Ons hundred twenty-saven staff members of tha Agricultural Zxperimsnt
Station hold appointments with the Collaga of Ratural and Agricultural
Sciences and thus shars their expertise in crop production, soil-water
problems, past management, plant disease protection, poliution problems,
and other resesarch areis relatad to semi-erid ecosystems. UCR slready
offers a varfety of multi-disciplinary degrea programs, setting a

valuable precedent for new programs of this type which would deal more

spa :ifically with grant-related toplus.



To complement and enlarge its prasent instructional resdurces under the
211(d) grant, UCR proposes tor (1) increase ths graduate program and add
an international dimension in dryland farming; afforts would be msde to
increase the number of students from developing countries in the field of
dryland farming; (2) initiate Outreach Training Programs, short-term
courses designed for developing country personnel; (3) institute special
non-Jdegree programs designed to train groups for work in semi-arid tropical
regions of the developing countries.

(1) Research Resources: Staff members are encouraged to devote research

efforts to grant-related projects. In the course of the State of the
Art review, specific problem areas have baen identifisd and resecarch
projects undertaken. These rusearch projects include dissertation

research by grsduate students as well as staff research.

(3) Informational Resources: The UCR Library has a collection of over
one million volumes in open stack arrangement. One of fits specialized
branches is the Bio-Agricultursl Library, which coutains an ocucstanding
collection of more than 86,000 books related to agriculturs, sub-trupical
horticulture and the biological sciences. It currently receives some

two thousand fifty-five serial publications. Through contracts with
commercial purveyors of bibliographic data beses (Lockheed and Systems
Devalopment Corporation) the UCR Library offers ccmputer literaturs
sesrches on a number of data bases, including CAIN, HTIS, and BIOSIS.
Under the grant the UCR Library {s enlargirj its collection in the

topice of agriculture in the semi-arid tropical regione, geographic, oochl
and economic works on the Sahel area of West Africe, and all manterial
related to grant problems. This collection is recorded on a computeriged
dats base that provides quick and essy access to any of the uaterial
through indexes of title, author, source, mbject and geogrephic areas.

(4) Coneulting Rervices: Already experienced in consultstion aervices,
tha staff of tha Agricultural Experiment Station and of the College of

Natural snd Agricultural fciances ia Increesing its expertise n pyo-
blems of the semi-arid tropice to provide s core of personnal svailabdle

for advieory tasks for the developing countries.



B. Purpose of the Grant

The grant is being used by UCR to develop an institutional response
capability to deal with dryland moisture conservation, utilization and farm-
ing problems in arid and semi-arid tropical regions in c¢eveloping countries
with surmer rainfail. This capability requires building a core of experienced
faculty with expertise in advising and trainicg, kiowledga of Lhe research
f1eld, and the ability to implement adaptive research or training programs
in the developing countries, and contribute to upgrading their capabilities
for improved crop production and moisture utilization through {ntegrated
crop-management systems. As an outgrowth of this program UCR can be expected
to boecome a center of U.S. competence in dryland farming for aemi-arid

tropical regions.

C. Objectives of the Crant

1. Objectives Restated - Tha proposed program will strengthen the
competence of UCR in selected arsas of knovledge and improve its communica-
tions with appropriate institutions here and abroad ao that an institutiomal
response capability can be achieved in dryland faraing in arid and semi-arid
tropical regions. The three primary thrusts in strengthening UCR’'s cumpe-
tence vill be as follows:

(1) Improvement of UCR's understanding of the current status
of present and proposed practices in mofsture conservation and
utilization in dryland farming and their &ppifcability to
developing countries in semi-arid tropical regiona. This will
iaclude an improved understanding of dryland farming systems
and environmental conditicns in tha developing countries.

(2) Development of mechaniems which make possible effective
interdisciplinary research, adviasory and latension capabllities
relating to dryland farming.

()) Isprovemeut of educativnal capabilities at UCR for stu-
dants and staff to acquire greater hknowledge of the principlem
snd practicen of dryland farming thioughout ths world.



The time sequence of activities related to the grant objectives 1s
moving at a rate compatible with the output. Emphasis has been placed on
involving French researchers from the Sahel in the State »f the Art report
and other project activities.

2. Review of Critical Assumptions - Assumptions were made that
will have a negative impact on the productivity of the program 1f they

should prove to be incorrect., The assumptions are as follows:

Assumgtion No. 1. It 1s assumed that AID/W will provide assis-

tance in the initiation of linkages with the developiug countries,
in identifying training needs of institutions aad individuals and
sites for cooperative ectivity in the developirgcountries, and in

the exchange of informationgas part of the linkage network.

Assumption No. 2. It 1is assumed that U.S5. and developirgcountry
inetitutions will cooperate with UCR in regard to the {nitiation
and strengthening of linkages, exchanges, and viaits by staff

and students, inforwation exchangm, and other cooperative activities.

Assumption No. 3. It is assumed incressing numbers of students,
both from the U.S. and the developing countries, will be {nterested
in graduate programs at UCR and the aducational offerings that are
relevant to dryland agriculture in low rainfall regions of the world.



II1. ACCOMPLIJHMENTS

General or Introductory Statement

The team concept selected as s means of developing an interdiscipli-
nary relationship among faculty involved in the program has proven
succeusful in achieving each objectiva/output in the graat program.
Bffecrively used ipr agricultural research, this method has adapted well
to use in the project, and the teams that were selected during the first
two weeks of the program have rexcined stsble except for a few changes
or additions in personnel. Guideline wmaterials were also developed in the
early stages of the project and have been revised as progress has been
made. The teams remain as identified f{n the previcus report and have
besn revised as progreass has been made. The teams remain as identi-
fied in the previous report and have been active in developing programe
to satisfy each objective/output in a sequence to meet the timstable

of the grant. The team responsibilities are as followw:

1. Information Resources Team Cbjective/Output 3 & 2
2. Research Tean Objective/Output 3
3. BRducational Training & Advisory Objective/Output 4

4. Curriculus & Development Team Objective/Output 3
Ae. Objective/Output No. 1 Central lanformation System

1. Marrative Description = The Information Reso :xcas Team
ldentified tvo major targets for the terw of the grant within this
desired objective/outputt (1) to provide project toas members with

the inforwmstion nseded for them to prepers s ftate of the Art report



and to embark on the cooperative research projects which will coustitute
their work in the overall project; snd (2) to establish at UCR an
Information Center on agriculture in the semi-arid tropice. This latter
target vould make axisting i{nformation, as well as ths results of the
project research, accessible to interested researchers and other groups
the world over.

A major undertaking in establishi{ung this Informatfon Center was the
preparation of a computerized bibliographic dats base using TRIM (Téch-
nique for Report Index Managerment), & program developed specifically for
the organization of small special collections by Everett Wallace, Associate
UDniversity Librarian at UCR former (retired) head of the Library’e Systems
Department. This Jdats base ia row comprised of 13,500 items, including
journal articles, monographs, reports, and reprints from a vids variety of
sources. Procedures vere inttiated and tested with the acquisitions and
cataloging departments of the UCR Libraries for integrated efforts in
building the collection according to tha grant objectives. Liaison with
the Serials and Monographs departments of the Library have bean effected
and, eince the grant involves interdisciplinary ressarch, cooperation was
sought and received fruw the diverses branches of the University Librariocs.
Gladys Murphy, Head of lLibrary Acquisitions, has proved exceptionally
resourceful in developing procedures for locating and purchasing materisl
from sources ranging fros U.8. distributors to remote research etstione in
VWeat Africa.

Use of the bibltiographic reeources and collection have increased
éuring the reporting year as avereness of project servicea continued to

grov. Dus to inareased toformation demands from natfonal and international



requestors it was determined that microfiche copies of the data base
would be most cost-effective. As a result microfiche readers have been
purchased for use by ths Information Center, students, faculty and
visitors.

Intensive information-support was provided for the completion of the
Btate of the Art papors. Publication of the Resource ecto o -

¢yltural Research in Semi-Arid Regions was accomplivhed in this reporting

year by C. K. Hall. Increased project staff needs were fdentified and
supported and new areas of collection-building have been developed to support
the scope of the State of the Art and the init{ation of expanded research
projects. In anticipation of the end of the project, comprehensive
discussiuvns, plans and proposals were developed to maintain and continue

the Information Center services beyond the project limitations.

2. Targets for the Reporting Year - To continue the develop~

ment of MUSAT:sra information services by:

(a) Belection of current and retrospective material from bidlio-
graphies, publication lists, commercial data bases, recommendetions of
research etaff end irput from other research organisations, and to
obtain copies of these items for the UCR Libraries collection, or for the
Informstion Center collection.

(b) Reviev and revision of collection development guidelinea.

(c¢) ERetablishment of wor¥ing relutionahipa with publishers,
dealers, documentation centsrs, ressarch centers, etc. to facilitate
wot only the acquisition of msterial, but also the development of

coaperstive )inkages,



(d) Coutinued evaluation of input procedures to the TRIM system and
revision of the subject thesaurus.

(o) Awvareness and collection of naw additional or ravised dsta for
potencial suppleusnts to the Resource Directory publication.

(t) Provision of reference sssintance and othar research aids to
Project members, graduats students, «nd other persons using the data base
and collection.

(8) Provision of reference assistance in response to requasts froa
outeide the University, especielly thosa from developing countries.

(h) Introduction and trainiog in use of microfiche and aicrofiche
readers. Awireness of the latsst techniques and innovations in the equip~
msnt and services field.

(1) Background research, discusefon and development of plan of
action and proposal coustderations for continued opsration of {nformation
center operation aud servicca beyond the end of the grant.

(J) Preparation of s comprehensive and unique 3 yr. proposal
utilising (nternational document delivery through microfiche productios
to disseminate data base resources.

(k) Continued coordination with UCR Libraries development plans and
objectivesa.

(1) Revision and refinemsat of contralisstton plass for the operstiom
of CIDNET servicee and Informstion Center.

(w) Planning and {mplementation of alternats stretegies (or poseible
hiatus and temporary suspenston of operstions. Refinement of renter
opsfations and connections to & maintensnce level without a significant

break in services.



™. pagaitude of progress towerd thess targets depends largely on
the asture of the targets themwelves. Target (a) is of course & coa~
tinving activity. The bulk of retrospective acquisitions vas plaaned
fo: the first two calendar ysars of the jyraant, after which the budget
allocstion for purchase of books and other library materials drops to &
level compatible with continued acquisition of newly published miterials
end srlected ratrospective material. Current mate ials are given
priority to keep pace with nev developments in the ressarch field and
to provida information support for sxpanded or nevly astablished rasearch
projects by faculty and related grsduate students.

The computer profile for ASCA (Automatic Subject Citation Alert)
and other data bases as appropriate has been reviewed and revised, along
with the African Ia rint Library Services spproval service. Anticipating
the project completion itemc for purchase wvere prioritixzed.

Targets (b) snd (c) sre {n response to the stabilization of acquisi~
tions procodures and « need for refinemsnut. Notlfications were mada to
the phase—down of activities and provisions set {or temporsry suspensions.
Target (d) 1s also a continuing project. The initial zdjustment of the
TRIM format for the MUSAT:sra Information Center vas saccomplished during
the first reporting yezr, and minor revisions and additions have occurred
during the current reporting year. Target (e) was sccomplished in
previous reporting year and was published in early 1979, Addttional
references and/or revisiuns are being compiled in anticipation of supple-
mentary volumsas.

Tergets (f), (g), and (h) are ougoing in nature and are handled

a8 appropriate.
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There has heen a wassuradle increase of assistance to all categories
of uvsers. The receipt of information requests takes priority over other
ongoing projects. Target (1) was necessary to review objectives and what
remained to be accomplished, to set pri-rities and determine appropriata
courses of action in light of various possibilities, e.g. continued limited
oparation, a Lemporary éudpeénaioa of all activities, incorporation into a
different unit. Discussions with the Project Direccor, 211 project
personnel and College advisors, iibrary liaisons and all related personnel
to the project were consulted. 1t was also determined to request an
extension and explore more than one proposal for continued operations of
the information centar.

Target (i) involves a great deal of background research, dis-
cussions and planning to determine what is feasible and what parameters
of service can ba achieved. Since there are no specific or comparable
models to look at, much of the design is based on technical feasibility,
previous experience, demand and knowledge and enticipated cooperation
and demand for services. The center would provide microfiche coples of
any document cited in the database. The nicrofiche copies would be
produced in-house with newly developed equipmeut and supplisd to selected
research stations vorldwide and requestors on demand. At the end of three
years, the document delivery systew would be evaluated snd perhaps serve
49 &8 model for other projects.

Target (k) 1is ongoing in nature and promotes the continuance
of a cooperative and effective service unit.

Target (1) i» also bastcally ongoing since it {nvolves complex

cosmunication, cooperstion and operational mechaniems. The computerised
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systea is well able to handle the technical aspects and the personnel
involved are enthusiastic and interested in further developing the

potentials.

Target (m) affected internal mechanisms of operation and
techniques which would maintain the essential functions of the center
e.g. the coutinued receipt of mail requests, the referral of important
inquiries, the flow of acquisitiona still coming in after the project
completion, etc.

Assumptions were made in the drawing up of these targets that would
have a negative impact if they should prove tn be incorrect. The

sssumptions, unchanged since the first reporting year, are as follows!

(1) It 1is assumed that U.S. and developing country institutions
will coopsrate with UCR in regard to the initiation and strengthening
of linkages, exchanges and visits by staff and studeants, information
exchange, and other cooperative activities.

(2) It is assumed that existing University staff and facilities
will be able to absorb increased workloads from project tasks (i.e.
keypunching, ordering of materials, cataloging), or that project funds
can be used to augment these facilities as needed.

(3) 1t {s essumed that material ordered and requested for the

collaction will prove to be availsble.

The pgans of verifying progresy mede in this category include on-

site visitation, reference request statistics, inspection of the data

base printout, the project Annual Repor:s, and descriptive srticles
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prepared by the Project Librarian and appesring in information science and
agricultural development literature, trade publications, and CIDNET

brochures.

3. Accomplishments

8. Accumulative - The data base now contains 13,500 entries of
accessible information and continues to expand through the acquisition
of materials in new subject parameters, worldwide geographic scope and
utilization of the document exchange system. Current acquisition
procedures involve the current awareness services of ASCA and other data
bases as sppropriate and the African Imprint Library Services approval
program. Gifts, exchange pubtlications, and the scanning of all curreat
agricultural bibliographical materiales remains part of the ongoing
proc.dures. Awareness of and publicity about the project is increasing
as a result of publications, personal and organizational contacts,
correspondence, referral/exchange systems (as exemplified by CIDKET)
visitor programs, research personnel contacts and refsrrals and
involvement in professional mectings. The Research Teanm has developed
various new projects, and library support of these activitias has signi-
ficantly increased. The number of visitors to the Information Center,
both national and international, has also continued to increase. All
these aspects luve contributed to the worldwide reputation and success

of all project activities and achievements.

b. Reportiug Year - At ths end of the reporting year asd
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grant expiration the MUSAT:sra data base had over 13,500 ¢ .tries and
some 1,000 still in process, made up of both the backlog of scanned
journal articles frca various sources and new acquisitions and orders.
New selection tools are continually being utilized as the AID Research
and Development Abstracts, Commonwealth Agricultural Bureaux (CAB)
abatracts, AGRIDOC and IRRICAB bibliographiss. In addition, there iz a
steady flow of worldwide organizational ~atalogs and materials sent free
of charge through our exchange program.

In the philosophy of the grant concept and of the Information
Center, the Project Librarian has worked with the UCR Library’s Collec=-
tion Development NDepartment in drawing up guidelines that define and
describe the kinds of material being purchased. Because the project
crosses a number of discipline lines, continued coordination {s nec-
essary to avoid duplication or conflict with other collection develop=-
ment consultants for the academic disciplinea. The Collection
Development profile is revised and updated every year for inclusion in
the Collection Development Department manual for campus referral.

In accordance with Univereity-wide library policy, the UCR Serials
Decision Committee reviews each new serial title proposed for adiéition
to the MUSAT:sra Information Center; there 13 also a Sertals Deaelection
Committes wvhich oversees the elimination of expendable ascrials from the
collection in order to meet the problem of increasing journal coste
snd decreasing budget allocstiona. Although the serials aelected for
the MUBAT:sra collection by the Project Librartan are automatically
spproved, the Project Librarian has been woreing clowely with theee
groups to forestall any conflict and to ensure the maintenance of the

collection afte- il.e term of the grant.



Material for the MUSAT:sra Information Center collection is
ordered from a wide variety of sources. A good deal is produced by
U.8. publishers or other organizations, buc the bulk is published
abroad, either in Europe or in the developing countries. U.S. dealers
can be called upon for acquisitions from many Furopean publishers, end
African Imprints Library Servicea, a New York based firm, has provided
axcellent service in acquisitton of a large number of African pudblica-
tions. VYor the most part, hiowever, ordering wust depend on direct
correspondence with the publishers or agencies overseas; the large
volume of orders involves the Acquisitions Department in a great deal
of clerical work, and necessitates procedures for dealing with foreign
languages, currencies and billing conventions. In addition, special
attention must be given te following up on orders.

The Rssource Directory for Agricultural Research appeared in early
1979 and has been doing v-il based on summary reports from the publisher,
C. K. Hall. It is in the "Bibliographies and Guides in African Studies"
series by G. K. Hall and contains over 1300 citatiora for refarenca.
The citations are retrievable by name, organization, subject, geo-
graphical area of expartise and location. The Directory complements
the previous project publication of the geographic index of the project
data base and changes and additions are being compiled in the event of
an updated edition. Information from the Directory {m often included
in eppropriate information requests and has received a favorable
response. The Proceedinge of an International Jymposium on Rainfed
Axxiculture in Semi-Arid Regjons which vas held by the project April
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17-22, 1977 1is alno available. It represents papers on all aspects of
dryland farming and includes numerous papers from UCR faculiy and
graduste students.The Procaedings have been receiving continued demand
and have bheen and continue to be distvibuted worldwide.

1r, anticipation of the grant expiration the phasing-down aspects
of the operation had to be planned and {mplemented. While thae continued
oparation of the Informatior Center was not possible, a complete
and permanent cloaing was aleo not envisioned. Alternative plans had
bean anticipated and a comprehensive thrae year proposal, based on
services the center could offer worldwide, was sent to AID, Jauuary 23,
1979. Due to reorganications, personnel changes and funding uncer-
tainties with AID on the proposal, action has been delayed.

The first area to be reviewed and basically suspended was the
acquisition system. All outstanding orders were roeviewed and appropriate
action taken. Selections for current materials were stil]l made, but
held until nroject resumption for ordering purposes. Mechanisms were
sstablished whereby any materials arriving after the project’s end
would be held or routed through altsrnate channels. Arrangements were
made with the UCR Libraries to accomplish these objectives. The same
type of provisions wvere made for center correapondence and continuing
serial publications. Lettsrs wsre prepared and sant to the woekly
citation services (ASCA) and the book approval vendor, (African Impriate
Lihrary Ssrvices) to suspend until future notice their services to the

conter.
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Status of the budgeted accounts wers requested to determine
final disposition and expenditures allowed on the balances available
for center ~peration.

In respsct to the computerized systems operation, discussione were
held and arrucgements made to maintain the computer tapes and to
establish a cutoff date on addition of nev ent-ies. New entries
compiled after the cutnff were kept at the canter until such time that
seyvvices were reinatated.

Incoming and backlog materials wers prioritized and handled
sccordingly.

CIDNET has continued to operats with cooperation and increasing
.tfict.ﬁcy. and CID member universitiee have increased with the sddition
of Idaho University and Washington Scate University in this reporting
year. Member universities report increased usage of msterials and the
referral system is operating smoothly.

A )=year grant proposal was prepared under the direrction of the
Project Director and submitted to AID in January, 1979, enctitled "CIDNET
Iaternational Information Center”.

The primary objective of the proposed projsct is to make agri-
cultural research information evailable to researchers and organisations
in the developing countries. One of the basic information needs in
thess countries is sccess to materials such as wonographs, sertala,
research reporcs, and maps and climatic data. The CIDNET Information

Center’s primary activity would be to provide such matertisls through a



document delivery system to researchers in appropriate developing
countries of Africa, the Middle East, South and Central America, and
some areas of thu Far East.

Initially, the CIDNET Information Center would establish its
document delivery syteam from the combined data base of the five partici-
pating unlversttles, which prtenently contdine 32,000 Ulbllogrdphle
entries reflecting the resource collections of those institutions.

The secondary objective of the project will be to ensure the
currency of the document delivery system. The Information Center will
supply the participating universities with new lists of bibliographic
citations from which they may select updated material relating to their
interest profile areas for inclusfon 1fa their data bases. It 1is
assumed thet only minimal grant support from the project need be
provided to the CIDNET universities to maintsin the updating of thetr
data bases. As nev interest profiles are generated by users, these
also will be incorporated into the CIDNET asystem. The currency of the
systea will be ssaured through continued bibliographic support,
refinement of retrieval systems, and various updating activities as
needed.

The third objective of the project 1» to produce microfiche
copies of the entire data bass and to distribute these with fiche
teaders vhera needed to a specified number of research centers in
developing countries and to soma other relevant organiszatione. It will

be largely from the microfichs files around the world that researchers
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in developing countries will select thoss docusents they need. These
microfiche files at melected research centers will constituta the heart
of the document delivery system. This proposal is still in the con-
sideration phase at AID.

The fourth year comprehensive project review May 2-4, 1978 was
accomplished and out of that assessaent grew the decision to prepare
en extensiv: }-year proposal for expanded services to developing
countries. Based on the favorable ruceipt of the first exhibition
"Glimpees of Traditional Agriculture i{n Upper Volta", another exhibit was
prepared and displayed entitled "Sahel: the drought that created a
flood of interest’”. The exhibit looked at tie region of West Africa
known as the Sahel, consisting of six countries. Soma aspects of the
drought and the people and conditions in the eix countries are reviewed.

The column for the UCR Libraries newsletter entitled "Memoa from
MUSATiera" vas continued by the Project Librartan *u relate notable
acquisitions, special events or projects and to convsy svareness of
foternational visitors.

Microfiche copies of the project indexes are availadble and this
facilitates the acquisitions and references prccesses, while providing
& compact listing tool for our 13,300 entries. The Information Center
currently houses 4,700 {tens, as well as» providing reading space for
users and vorking space for the Information Center ataff to handle
tefsrence questions, locate matericle and process acquisitions. This

reflects a decrease {n the number of {tems housed since appronimately



1,500 items have been transferred to the main campus library collections
and & designated area in the Bio-Agricultural Library to provide
the Information Center with vital working space.

The State of the Art manuscript appeared as volume 34 in the
Bcological Studies ssrias of Springer Verlag publications under the

title, Agriculture in Semi{-Arid Environments, edited by Anthouny E.

Rall, Glen H. Cannell and Harry W. Lawton, cl979. The publicatiom
examines dryland farming techniques for systems where rafafall {s
limited ond {rrigation water scarce and discusses dryland farming
systems that have been usad in the past and evaluates the systems as
poteniial models for contemporary agricultural development. The
Project Librarian prepated the taxonomic index for this publication in
consultatiou with the editors. This work promises tn be a valuable
coatribution to researchers worldwide and reflects the need for an
integrated multidisciplinary approach to agricultural development.
Other activities included preparation of comprehensive specialised
bidliographies, e.g5. cowpeas, jojoba, and guayule. The quality and
efficiency of the Information Center services area due (n large part
to the axcsllent talents and computer expertise of the library assist~-
ant, Pat Copeland. The cooperation and assistence provided allowed
the Project Librarian to accompliah many wore project contributtons
then vould have been posstbls. Articles, announcements, brochuves,
otc, vere prepared *; the Project Librariaa to tnaure svarsness of

canter services and to maintain a worldwide focus.
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3. Objective/Output No. 2: Wetwork of Worldwide Linkages

1. Narrative Description

The establishment of an Informaticu Center and a network
of worldwide linkages are closely connected. The formation of organi-
sational linkages and parsonnel contacts has been an important meauns of
sequiring iiew ieacuices [or lnclusfon In the data basa.

In the reporting year thore has been continued aud expanded porwonal
and professiovual ties with the French research organizations of Institut
de Recherches ¢ Agronomis Tropical (IRAT), Centre Nations! de la Hecherche
Scientifique (CNRS), 1°0ffice de la Recherche Sclent{iique et [echnique
Outre Mer (ORSTOM), and West African counterparts, such as Cuntre Natiomal
de Necterches Agronomiques (CNRA) in Senegal and the International
Institute of Tropical Agriculture (IITA) and the Inatitute for agricultural
Research in Nigeria and other organisations in Upper Volta, Mali and Niger.
Wev linkages have been established with organizations ae:

Royal Tropical Institute (Netherlends)

International Food Policy Research Institute (I7PRI) (U.8.-D.C.)

Institute of Agricultural Research and Training, University of

1fe, Moor Plantatioa (Nigertia)

Croupement d’Etudes et Ja Recherches pour le Developpemsat de

1’Agronoute Tropicale (GERDAT) (France)

Bayreuth Univeraity, Lshratuhl fur Pflansenckologie (Vest Germamy)

International Inatitute for Land Reclemation and lmprovemsat

(TLRI) (Wetherlands)
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Instituto Centroamericano de Investigacion y Tecnologis Industrial
(ICAITI) (Guatemals)

Amarican Univereity in Catiro. Deaert Demonstration Development
and Training Project. (Egypt)

C8IR0. Division of Tropical Crops and Paatures. Cunningham

Laboratory. (Australlia)

Lanzhou Institute of Desert Research. Acadenia Sinica. (China)
Contacts with these organizations and many others have already producad
8 flov of valuable material exchanges, faculty contacts and visitor
exchange opportunities with possible studant educational exchanges. In
the Soils Dept. alona there ate several atudent exchange grants to
wpecificzally wtudy arid/semi-arid areas. The risources have now been
developed and are avaoilable for opportunities of this type.
These linkages vere further strengthened by the following activities:
1) Vistitation by the Program Director at ORSTOM and IRAT head-
quarters in Paris, and with their scieatists {n Senegal and Upper
Volts. Meetings vere also arranged with varfous governmant agencies
in Senegal wid Upper Volta and with scientists at their research
stations in “hese countriea. Visits wers made vith the AID Missions
and vith ICRIBAT s Vest African headquarters at Dakar and thetr
ressarch station in Upper Volea.
2) A staff mesber visited Paris and Senegal! in ssarch of information
on Acacis albida, providing nev ‘0ontacts and strengthening eaisting



3) A meating was held and a proposal on cowpeas production developed
with representatives from Senegal, IITA, Coruull University, Boyce
Thompson Institute snd UCR in Dakar {n June. This was & very pro-
ductive meeting and has greatly strengthened UCR’s linkages with
Senegal and IITA. Through these meetingm a strong interest vas
created for developing a cowpea project to be conducted i{n Sensgal
that would have application to other semi-artd regions.

4) The scientist sexchange program was continued with ORSTOM. A
nematologist from ORSTOM s ressarch laboratorties in Dakar spest the
yesar at UCH doting research on nematodes population problems in semi-
arid dry soils. This was a cooperative study with nematologists at
UCR. Plans were formulated to continue the exchange program with
ORSTOM durfng the fifth year of the grant when scientists from both

irstitutions would take part in the program.

3) The 18 month project in Upper Volta~—an tndigenous epproach {in
studying faruing methods and asystems on a village level--provided

M opportunity for many visiting sctentiste to gain knowledge of the
Ouahigouya region by visiting and touring the area with tha project
director. The study provided ICRISAT with assistance 1u thelr plant
breeding testing progrem for sorghum and cowpea. The U'pper Volts
project director located eites and recorded data for each of the

sites located within the village aress of his project. Theee linkages
amd those with visttors provided a base for extending worldwide

1inkages and strengthening enisting ones.
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6) Visito:s to MUSAT:sra from many agencies tave provided a base
for various wvorldwide linkagee with developing coumtry governments,
i{ncluding embassy personnel, research scientists, agricultural and
rural development officers and others.

7) Consortium for Internstional Develcopment (CID) has provided

many contacts and opportunities in establishing worldwide linkages.

Contacts and information exchanges have continued with the Centre
Regional de Formation et d’Application en Agrometeorologie et Hydrologie
Operationelle (AGRHYMET) in Niger, Comite Inter-ifricain d’Etudes
Hydrauliques {CIEH) in Upper Volta, Comite Permanent Interetats de Lutte
Contre la Secheresse (CILSS), the Agricultural University at Wageningen
in the Netherlands, and the International Irrigation Information Ceater
and the Volcani Center in Israel.

Information exchange linkages haves been aaintained with the con-
sulting agency Societe Africaine d’Etudes et de Developpement (SAED),
the International Institute for Tropical Agriculture (IITA), and the
Institute of Agricultural Research at Samaru, the International Crops
Research Institute :'or the Semi-Arid Tropics (ICRISAT) and All-India
Coordinated Researc’y Project for Dryland Agriculture (iCAR).

Additional contacts and exchanges have been made with key regional
units such us the International Livestock Centre (ILCA) in Ethiopia,
Institut Senegalais de Recherches Agricoles (ISRA) {n Senegal, and West
Africa Rice Development Associstion (WARDA) fa Liberia. Cooperatina
for information distribution was estatlished with tiie International Yood
Policy and Research Institute (TFPRI) in Vashington, D.C., the Institut

National de Recharche ot de Documentarion de Cuinee in Guinea, the
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Cassmance Project in Senegal, the Djibelor Research Station of ISRA
in Senegal, Soils & Water Research Institute in Egypt, and the Department |
of Agricultural Technical Services in the Republic of South Africa.
CIDAZT, the information network for CID, has provided contacts
from various countries where CID projects ere being conducted, such as
Niger, Chad, Egypt, Bolivia, Senegal, Upper Volta, Saudi Arabia,
Sudan, Yemen, Gambia and Cepe Verde. One of the major contributions
and accomplishments of the Information Center services has been the
tremendous worldwide response to the document exchange program. Not
only has it served as a great resource for relevant and cost-free
materials, hut provided institutional cooperation, awareness of programe
and services and supplied namwes, addresses and research interests of
personnel related to project research activities. The regular mailing

11st for this exchange system follows.



CENTRAL AFRICAN REPUBLIC

Bureau Interafricain des Sols

B.P. 1352
Bangui, CENTRAL AFRICAN REPUBLIC

COLOMBIA

Aracely de Tovar, Exchange

Centro Internacional de
Agricultura Tropical

Biblioteca

Apartado Aereo 67-13

Cali, COLOMBIA

COSTA RICA

Amyel de Locatelli,
Documentation Secretary

CATIE

Turrialba, COSTA RICA

Instituto Iuteramericano de
Clancias Agricolas

Andean Zome

Apartado 4339

fan Joss, COSTA RICA

EGYPT

Dr. Abdel Salam Gomaa

Director, Wheat Research Section
Fleld Crops Research Institute
Agricultura Research Centre
Gi:l. Cairo, EGYPT

Dr- Mohamed Samir Heakal

Soils & Water Research Institute
Agriculture Research Centre
Cairo University Street

Giza, EGYPT

ENGLAND

Peter K. Mitchell

Centre of Wast African Studies
University of Nirminghan

P.0. Box 36)]

Birmingham B15 2TT, ENCLAND

R. C. Fuller
Information/Library Unite
Ministry of Oversean Development
Land Resources Division
Tolworth Tower

gurbiton, Surrey KI6 7DY, ENGLAMND



XXRICRIA
Alem-Tsehaie Wolde-Semuyat (Mrs.)
Publications & Public
Relations Dept.
Institute of Agricultural Research
P.0. Box 2003
Addis Alabs, ETHIOPIA
Institute of Development Research
Docuasentation Centre
Addis Ababa Univorsity
P.0. Box 1176
Addis Abadba, ETHIOPIA

Claudie Roz, Librarian for tha
Director of Documentation

International Liveatock Center for
Africa

P.0. Box 5689

Addis Ababa, ETHIOPIA

JRANCE

AGRIDOC International
202, Rue de la Croix-Nivert
75738 Paris CEDEX 13, VRANCE
Attn: G. Chabert
Responsable de 1’appui
technique

Le Agyei-Gyans, Serials, Gifts
& Ixchange Librarian

Council for Scientific &
Industrial Research

P.0. Box M.132

Accra, GHANA

Librarian

University of Cape Coast

Cape Coast, GHANA

Librarian, The Balme Library

University of Chana

Legon, Accra, CHANA

Librarian

Uuiv. of Science & Technology (UST)

University ?.0.

Kumasi, GHANA

Koly Kesssry Kouroums

Directeur de la Division des
Sciances Exactes et Naturelles

Institut Nationa! da Recherche et
do Documentation de Guines

B.P. 561

Conakry, GUINEE, WEST AFRICA

INDIA

R. P. Singh, Chief Scientist
Central Arid Zone Research Institute
Jodhpur-342003, INDIA

Librarian

ICRISAT

1-11-256 Begunpot

Hyderabad 300 016, A.P., INDIA

EENTA

Institute for Nevelopment Studies
University of Nairobi

P.0. Yox 30197

Nairobi, XENYA

LIDERIA

Miss Ilona N. Cafuir, Acting Head
Documantation Division

West Africa Rice Developwent Ass’n.
E.J. Roye Memorial Bldg.

P.0. Box 1019

Mounrovia, LIBERIA

MALL

Sekou Sissoko, Directeur General
Agriculture

Institut d“Economie

Rurale Kus Hohamed V

B.P. 1098

Bamako, REPUBLIQUE DU MALI

Dr. L. Stroosunijder

Projet "Production Primair su Sahel
(rrs’"

B.P. 1704

Bamako, MALI



MEXICO
N.L. Dhavan

Centro Internacional de Majoramiento

de Maiz y Trigo
Londres 40, Apdo Postal 6-641
MEX1CO 6, D.F.

MDROCCO

Mr. A. Autair

Assistant Documentalist
Exchange Section
CAFRAD

B.P. 310

Tangier, MOROCCO

NETHERLANDS

M. Trevor Chandler

International Council for Research
in Agroforestry (ICRAY)

c¢/o Royal Tropical Instituts

63 Mauritskade

Amsterdam-5, NETHERLANDS

D+ Rijks

Programme Coordinator of the WMO
Projects in the Sahel Zons

Centre Regional de Yormation et

d’Application en Agrometeorologis...

B.P. 256
Nismey, NICER

1. Inse, Director
Documentation Center of the
River Niger Commission

3.P. 933
Niamey, NIGER

MIGERIA

Ahmadu Bello University
Kashim Ibrahim Library
Zaria, NIGERIA

FIGERIA (Cont’d.)

Mr. R. Salami, Ag. Librarisn

Institute for Agricultural Research

Ahmadu Bello University

P.M.B. 1044

Zaria, NICERIA

(Mrs.) Elaine Nwajei
Acquisitions Librarian

International Institute nf Tropical
Agriculture

Oyo Road

P.M.B. 5320

Ibadan, NIGERIA

Mrs. R.E. Udoh, Principal Librarian

National Cereals Research Institute
(Library Division)

Moor Plantation

P.M.B. 5042

Ibadan, NIGERIA

EBILIPPINES

(Mrs.) Lina M. Vergara, Chief Libr.
Intarnational Rice Research Inst.
P.0. Box 9133

Manila, PHILIPPINES

SENEGAL

Centre de Documentation pour le
Programme de Developpement du
Bassin du Fleuve Senegal

B3.P. 383, Rue Duret

Saint~Louis, SENEGAL

Gora Beye

Centre National de Recherches Agrom.

B.P. 51

Bambey, SENEGAL

Moctar Toure

1.8.R.A. (R1ce Research Station of
Djibelor)

B.P. 34

Ziguinchor, SENEGAL



SVEDRN 0.8, (Cont’d.)
Sylvia Vaccia Daniel Britx, Bibliographer of
Rescarch Policy Program Africana
University of Lund Melville J. Herskovits Library of
Solvagatan 8,S=223 62 Lund, SWEDEN African Studies
Northwestern University Library
SIRIA Evanston, I11 60201
Ingrid Sikoras, W.H.M. Morris
Technical Assistant Dept. of Agricultural Economics
ICARDA Purdue University
P.0. Box 5466 Lafayette, Ind. 47907
Aleppo, SYRIA R - . -——
Charles C. Milford, Librarian
TANZANIA Library, Food Research Institute
Stanford University
Library Stanford, CA 94305
Paculty of Agriculture
P.0. Box 643 UPPER VOLTA

Morogoro, TANZANIA
Autorite pour le Developpement du

.8, Liptako-Courma
Centre de Nocumentation
Victoria Frie, Resource Librarisa B.P. 619
ACTION Library, MAOD?7 Ouagadougou, UPPER VOLTA
806 Connectizut Ave., N.W. -- e m e .- . --- - - -
Washington, D.C. 20525 Robert Koeater, Documentalist
R R e i - = == Ceatre de Documentation
Gretchen Walsh, Head CIXR
African Studies Library B.P., 868
Mugar Memorial Library Ousgadougou, UPPER VOLTA
Boston University ® e e e .- - === -
771 Commonwealth Ave. Comite Permanent Interetats de Lutte
Boston, Mass 02215 : contre la Secheresse dans le Sahel
I R R G I I I B.P. 7049
G.V.V. Rao Ousgadougou, UPPER VOLTA
(Casamance Project in Senegsl) L T T - -
Devalopaent & Planning Advisor K. Konate, Director of Documentation
DAKAR - ID Center
Department of State SAKD
Washingtom, D.C. 20520 B.P. 393
LI B B B A A I Ouagadougou, UPPER YOLTA
Joseph Lauer

Sahel Docussutation Center
W=316 Univeraity Libraries
Michigan 3iate University
Rast Lansing, Mich. 48824
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2. Targets for the Reporting Year
a) Publication of che Resourcs Directory for Agricultural Ressarch
in Semi-Arid Regions by G. K. Hall.
b) Continued correspondence with linkages and new contacts
through an exchange of publicatlons, information and 1dsas.
¢) Spousor a CIDNET conference to update members on activities,
share problems and discuss potentials and future directions.
d) Continued documentation support of research project publications
and activities.
@) Increase awareness and demand for Information Center services
by a broader base of publiciry including articles, exhibits and
participation in national/international meetirgs.
£) Exploration of inexpensive approaches to document retrisval and
delivery and preparation of funding proposalr.
g) Continue perscmal contacts with scientists and government lesaders
in the developing countries, international organizations, ALD
Missions and other institutions.
h) Completion of the State of the Art oo Acacia albida.
1) Develop with cooperation from other organizations a preliminary
proposal for s project in cowpea production and related activities
to be conducted in Senegal.
4) Comtinue the scientists exchange progras with developing
oountries.
k) Complete the MUSATisra project in Uppsr Volta.

1) Reviev center operations, determine priotrities and phase-down.



m) Refinement of centraliszation plans for CIDNET informatiom

network activities and services.

The magnjtude of accomplishment of these targets has been determined

by respouses recaived from the accomplishment of the targets:
4) The Resource Dirsgtory for Aaricultural Research in femi-Arid
Regions vas published by G. K. Hall, c1979.
b) Correspoudence continues at a stoady rate with new contacts
increasing and leading to the establishment of linkeges with organi-
sations, personnel and document exchanges.
c¢) A CIDNET conference vas initiated and hosted at UCR to share ideas
on the collaborative networking system. Follow up, discussions and
contacts with new personnal have been continued to keep the concepts
alive and functioning. Refinement of procedures snd servicea have been
accomplished as appropriste.
d) Assistance provided has resulted in the publication of the Proceedingse

of the Internstionsl Symposium op Rainfed Axriculture in Jem{-Arid Regions

April 17-22, 1977, Edited for publication by Glan H. Cannell, cl1978.

Moo published wvas the project State of the Art as Agriculture in jemi-
Arid Zovirooments, Edited by Anthony E. Hall, Glen H. Cennsll and Harry
W. Lavton, Mewv York, Springer Verlag, cl1979.

@) The Project Librarian produced snd distributed literature about
project activities and eervices through srticles, brochures, exhibits,
meating attendance, etc.

f) Continued utiliszation of microficha as the most flexiblas and cost-

offective means of updating the computsrized dats base holdings and



dissemination of the information to as wide a basa of individuals as
possibl... To further develop and promote the potentisls of documunt
delivery, proposals involving document delivery systems vere designed
and submitted to appropriate funding agencies. (They are still pending.)
g) Visits to France, Senegal and Upper Volta were made by the Project
Dirsctor to streagthsn cxzisting linkages and to develcp new contacts

for the State of the Art Acacia albida project leader.

h) The State of tha Art for Acacia albida was completed and coples

were gent to AID/Waehington for distribution as appropriste.

1) A preliminsry proposal was developed fu cooperation with Senegal,
IITA, Cornell University and Boyce Thompson Inatitute.

§) An ORSTOM scientist from Dakar spent the year vorking in the UCR
Department of Neamatology.

k) The collection of data in the Upper Volta project was completed

41 March and the project terminated.

1) Center operations were reviewed, priorities determined and mechanisms
fnitiated to phase-down the active operations to a maintenance level
vhich could be suspended without losting vital functions.

) The continuance of sxtensive services is based, in part on the
centralisation of the CIDNET network resources. A plan of action vas
developed which vas then axpanded into a propoeal to insure an effective

md viadle information ceuter.

AMRMEREL00R vere made in the drawving up of thees targete aa followe:

1. It 1s sseumad tha: AID/VW will continue to provide assistance ia



the initiation of linksges with developing countries in identifying
training needs of institutions and individuals, and sites for coop-
erative activity in the developing countries, and in the exchange

of information as part of the linkaga network.

2. It is assumed that inetitutfons in the U.S., other developed
countries and less developed countries will cooperats with UCR in
the initiation and strengthening of linkages, exchange of information

and visits by staff and students and other cooperative activities.

The means of verifving progress made in thie category might include
on~gite visitations, review of correspondence {iles and computerized indexes,
the projict Annual Reports and other in-house and external reports,
including publications in professional litarature by the Project Librarian

and other Projrct staff.

3. Accomplishmente

s Accumulative

During the firet reporting ysar bulk mailings vere made to
research {nstitutions listed in a nusber of directorties covering arid
lands, agricultural development and Afrtcen studies. Nearly 1,000
letters and descriptive brochurea were sent out, vpenlng up several
hundred files of active correspondence. Often, fnquiries about publications
ve dasfred to order netted replies that led to further linkages. Additional

referencee vere added to the preliminary bibliogrephy during the second



reporting year and another mass mailing vas made to ressarch projects
identified through the Smithsonian Scientific Information Exchange which,
becausa of its input from CARIS, was able to provide & large nuwber of
African research project contacts.

During the first reporting year the TRIM program vas tailored for use
in developing a diraectory which was then indexed by name, organization,
location, subject field and geographic area of interest. Comwplate addresses
are printed but are not a searchable fleld of {nformation. Searches can be
made on any of the fields or combinations therecf. The directory is keyed
to the correspondence files which yield fuller {nformation than that
recorded on computer.

The second reporting ysar involved expanded travel and personal
contacts for coopsrative linkages through joint research and training pro-
jecta. Attendance st professional meetings and communication with colleaguas

aided progress snd succassful results and vsluable contacts were obtained.

The project hosted several visitors as a result of contact with the
Africsn American Institute’s visitor program and the Institute of Inter=
pational Education. Excellent progrsss vas made in the area of organiza-
ticnal linkages with ISRA and CNRA in Senegal, and IRAT, IITA, ORSTONM,

ONVS and ICRISAT to nama a few. The project pleysd sn active role (n the

activities of the Consortium for lutsrnational Development (CID) and provided
background informstion for travel teams. In September of 9% CILNET emargad
88 & nev dimension of CID, and the MUSAT:isrs Project Librarlen was destignated
sn the CIONET reference coordinator. CIDNET has provided closer affiliation

with both national and international research orgenisstions and individuals,



Direct communication through visitation with FAD personuel in Rome
resulted in a cooperative desire to link both Burvau Interafricain des
Bols (BIS) and AGRIS TROPICAL to the CID network. As CYDNET davelops this
linkage has application potential since MUSAT:sra and CIDNET are both
interested in cooperative projects with centers in the developing countries
and in providing information services to researchera in thaese couatries,
BI8, located in Bangui, Central African Republic, provides {nformation on
soil sciences for Africa by analyzing and disseminating the information
through the periodicals "Bulletin Analytique Hensuel" and "Sols Africains"
and they participate in the ACRIS TROPICAL sofl sclences sub-uetwork to
cover the soils and natural resources literature for Africa.

During the third year the International Symposfum 'n Katnfed Agri-
culture {n Semi-Arid Regions provided many unew personal contacts worldwide.
Participants visited with faculty and staff at UCR and toured research
facilities. Among the participants {n the Symposium vere key contacts
affiliated with MUSAT:iera projects at Riverside and {n the developing
countries. Several of thess individuals remained for a short time following
the meetinge and this provided a cementing of relationships and planaing
for nev and continuing projects {n cowpesa research and in the scienttst
exchange progras.

Coopsration and exchange of tnformation with the Niger kiver
Commission and Comite Interafricaine des Ktudes Hydrauliques (ClE!) havs
continued. Initial contacts on the basis of an exchange of matnriale
have besn made vith the newly formed CILS3/WIO Yahel Program, ACRHYMET

Ceater (Agriculture, Nydrology and Hetaorology), a linkage which provides
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an excellent complement as it adds the dimension of msterological
sources. Valuable personal contact and potential linkage was daveloped
at the Symposium with the Niger Institute for Agronomy Research and the
INRAN Laborstoire de 1°Elevage in Niamey, Niger. These organizations
deal with areas of range management and livestock production snd can
provide another area of agricultural interest to our linkage program.

As a result of linkages previously developed with the Central Treaty
Organization (CENTO), which represents seven lsading agricultural institu-
tions in Iran, Turkey and Pakiatan, snd scientists from that region attending
the Symposium, requests for research information contfnue to be received.

A major affiliation waa develnped with the Volcani Inatitute of the
Agricultural Research Organization in Bet Dsgzn, Israel in the first year of
the program. This center deals with various aspects of dryland farming, but
of particular interest to the project is the concentration on sorghum drought
stress studies and varifous other crop and irrigation projects. 1In cousideration
of the project’s concern for increasing the adaptive research capability of
UCR faculty, two Postdoctoral Tellows from the Volcani Institute have been
supported by MUSATiara to work on research sctivities related to the program.
This linkage was further extended by a visit to MUSATisrs by the Managing
Director of the International Irrigation Information Center (IRRIC) of the
Volcani Institute. IRRIC {s a mesber of the International Development
Research Center (IDRC) {n Canada and publishes the Current Annotsted Biblio=-
graphy of Irrigation (IRRICAB). This center ut{lisee saven data beses and
cites 1,290 journals. The Managing Director expressed particular interest
fn affilisting with CIDNET. Since IRRICAD deals with agriculture in

develoning countries this linkage 1a highly deatrable.
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New Cent¢al Anericen linkages were initiated as a result of inquiries
from the Centro Internacional de Agricultura Tropical (CIAT) in
Colombia. CIAT is &n international research center dealing with tropical
agricultural research and cooparates with the Colombiano Agropecuario (ICA)
and other research organizations. There are 40 experimental stations involved
and numerous projects are being conducted in dryland farming; CIAT’e will-
ingness to cooperate offers an additional resource to the worldwide network
linkaga system.

As a result of the project’s International Symposium a new professional
linkage was achieved with the Agricultural University Wageningen of the
Hethsrlands, whose tillage laboratory conducts projects on tillage systems
and soil management for semi-arid regiona, with special reference to the
Sahel. Information has been exchanged and reference assistacce aupplied and
wany original publicatfons received tn turn which have been very useful and
reflect some of the latest technical and modelling aspecte of agricul-
tural research.

The Scandinavian Institute of African Studles (:5IAS) operates aa a
documentation and research center om African affairs in the Sahel regfon.
Exchange of information and documents provided a useful linkage am SIAS
became involved {n a major project of the present atate of knowledge,
future {mplications of research on water use, and vater needs and resources
in Africa. The MUBAT:srs Information Center was contacted by the Documen-
tation Center on Science and Technology for Nattonal Development tn Africa
of the Research Policy Program at the Univereity of Lund, Sweden. Thay
sxpressed interest iu exploriug alternative approaches to better utflfzation

of ecience and technology to meet basic human needs and provide & publicatiocns
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minuo prograa. They also publish a msweletter aad are intsrested ia
creating an informal and open-ended network as an "informatiom exchange"”.

Vital linkages were acnieved through an Information Exchange for
Development in the Sahel Conference st Michigan State University. Confer—
ence participants included L. B. Guindo, head of the Documentation Center
for West Africa Rice Development Association (WARDA) and Ouamane Silla
of the Comite Permanent Interetats de Lutte Contre la Secheresse dans
le Sahel (CILSS). WARDA utilizes the computer programs of the FAD Docimess
tation Center. Although the main objectives are to provide an .nfr Dat
service on all aspects of rice production to member nations, the & t
of WARDA 1s such that it can be utilized as a document delivery systew
all types of research material in addition to rice-related information.
The member nations include Benin, GCambis, Ivory .oast, Liberia, Mali,
Mauritania, Niger, Nigeria, Senegal, Sl¢rra Leone, Togo and U,pr Volta.
Services which could be utilized for document delivery includu computer
facilities, microfiche production, and microfiche readers at all centsrs
in the member countries. An exchange program was initiated.

As the Institute of the Sahel is established through the Club des
Amis du Bahel, mechanisms for coordinating and aharing infcrmation can
be utilized through the orgsnizational structure. The In=t lute {
attempting to identify, encourage and support information rervices alrsady
in existence in Africa, and to establish cooperation between a network of
Sahelian information sarvices and {nformation centers of internaticnal
agencies. This linkage could establish a large metwork of referral
services accessible to meat the requests of users. One of tha goals

montioned by CILES {nvolves network sharing among users of the iaformstioa
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services. A recipient of information from centers within the network
would in turn be encouraged to supply appropriate centers with copies
of reports, records of data, etc. In addition, there would be no
limitation on the kinds of information or the format to be collected or
provided for dissemination; this recognizes that a wide variety of
media is necessary for the success of development efforts.

While in soms cases initial contacts had already been made through
correspoudenca, continued and strengthened linkages have been obtained
through personal research and project contacts, which seems to be the
most successful mesans of maintaining and furthering linkage interests.
Linkages in themselves indicate an on-going and meaningful exchange of
sver-expanding possibilities.

Activities and continued linkages with the Consortium for Inter-
mational Development (CID) have continued to be a strong part of the
HUBAT:sra program. CIDNET linkages have involved providing information
for CID travel teams. Reference questions as a result of CIDNET
activities have continued to incrzase from national and, in the form of
Society for International Cevelopment (SID) referrals, from international
sources. MUSATisra has been designated and is functioning as a major U.8.
source of information for this sarvice and nev linkage sources havs
resulted from this ccoperative sffort.

Another affiliation resulting frouw CIDNET activitlies is with
Midwest Univereities for International Activities, Inc. The Program of
Mvanced Studies in Institutfon-Building and Technical Assistance Method-
ology (PASITAM) has initisted an exchange of materials with the MUSATisra
Information Center such as the TM'ASITAM NKewsletter and othar resources of

the Documsntation Center st Indiana Univereity.



During the 4th reporting year there were continued research and
personsl contacts, linkages formed by project correspondence, cooperative
projects, publications, CIDNET and AID referrals and continued parti-
cipation in the African-Americsn Institute and the Institute of Inter-
national Education visitor programs. Prospects continued to point toward
the development and establishment of an international document delivery
program with expansion to cover developing areas in Africa, South and
Central America, the Mideast and other applicable climatic regions.

Additional organizational contacts involved the International Council
for Research in Agroforestry (ICRAF) through the Royal Tropical Institute
in Amsterdam. The Council addresses itself to problems in agroforestry,
which is defined as a sustainable management system for land which
increases overall production, combines agricultural crops, tree crops and
forest plants and/or animals, and applies management practices compatible
with local population cultursl patterns. ICRAF expressed great interest
in services cooperation since they will be permanently located in a
developing country whsre access to information is difficule.

The Societe d’Rtudes et de Developpement Agricoles (SEDAGRI) in
France supplies information and documentation for rural developmsat in
Africa. Services cover a question snd answer service, an indexing
setvice and a specialized information service of subject profiles. This
proved to be a valuable contact since SEDAGRI deals primarily with
francophone Africa and plans slso to cooperate with eetablished African
{aformation centers. Information was exchanged with Miss 3imone Argoud,
Head of Documentation Bervices at the Inatitut de Recharches pour las

Builos et Oleagineux (IKRO) in France. Miss Argoud felt that IRRO
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activities overlapped ours in the fields of dryland farming, drought,
irrigation and the oil crops of !:jota, peanuts, safflower and sesame.
They have continued document exchanges.

Through the African-American Institute (AAI) visitor program contacts
were made with Mr. Koly Kourouma of the National Institute of Documentatiom
and Scientific Research in Conakry, Guinea and Mr. Sekou Sissoko, Director
of Agriculture, Ministry of Rural Development in Mali. Both visitors
desire to maintain contact and to participata in our exchange program.

The Institute of International Education (IIE) sent us Mr. Kamil Al{
Mohamed, Press Relations Director for the Oftice of the Preaident in
Ditbouti. Mr. Kamil is to be Djibouti’s first representative to the United
States. Djibouti, in northeast Africa, has a population of 100,000 with

a dry and bare geography and sparse and erratic rainfall. The interest

in our agricultural activities and information services (s obvious, and

we anticipate continued exchanges.

The Embassy of South Africa in Washington, D.C. arranged for a 2
day visit at UCR and our project for the study tour of C. ¥. Bayers and
J. Volschenk, who are, respectively, Director of the Departmmt of Agric.
Technical Services, Soil Science Section, Winter Rainfall Region 1ia
Stellenbosch and Director, Dspt. of Agric. Techaical Services, (‘ollege of
Agric. and Research Institute in Potshefstroom. Mr. Bayers and Mr. Volschenk
were interestsd in information on soil and plant nutrition and wete
genuinely interested in the organization and operation of our Inforwatiom
Ceater. They will be utilising our eervicas in the near future as well

as ioforming colleaguse of our services.
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An extension worker from Botswana, Mr. Tilothi Mahlansa, conlqltod
the Information Center to further his extension activities in the areas
of dryland agriculture, crop production of cowpeas, and livestock
production. Materiale were sent to him on these topics.

Through CIDNET affiliation we were able to provide varied and
numerous services such as for the recent 2 year livestock project in
Upper Volta. It was also rewarding tc note the increasing number of repeat
clientele, that is organizations and individuals who have received infor-
mation, specialized bibliographies and reference ssrvicea in the past
and are requesting new informatioen.

Representative new associations made on a national basis included
the EBarth Satellite Corporation (FarthSat) of Washington, D.C. with search
requests on groundwater and geology for projscts in Upper Volta and Ghana.
The Information Center has become & primary resource for this country for
& nev Mauritania project. The documentation phasa of thea :esearch project
is hsaded by Julians Heyman for RAMS-Mauritania (Rural Assessment /Manpower
Study). Most of our materials on Msuritania were filmed for reproduction
by Ms. Heyman for utilization in a specialized documentation package. We
also vere provided with microfiche copies in the process.

The Southwest Research Institute in San Antonio, Texas is involved
in a progras to reviev and syntheeise AID-eponsored research in the field
of water recourcaes zanagement for agriculture. We were involved, along
vith the project research program, in interviewe expiaining and demon-
strating our technical information systems. The team wae suppliad with
information concerning the scope and content of our cosputerized {nformation
retrieval system aad the preliminary run of the Resource Directory was used

for their mafling lat.



43

There was a marked increase in the nusber of inquiries from U.S.
universities requesting detailed information on our data base and retrieval
systems. Numerous specialized research projscts with supporting docu~
mentation systems are being established throughout the nation and, as a
rasult of our publicity efforts, our activities are being reviawed as a
model. This has occurred with Kansss State University for grain storage
literature, Ohio State University for expanding its programs to dryland
agriculture in the Middle Fest, tha University of Missouri-Columbia with
a research project in atmospheric science for the Sahel and other semi-arid
tropical regions of Africa, and the University of Dayton’s Strategies for
Responeible Development (SRD) group with an integrated agricultural
development project in Niger.

Various national inquiries related directly to our network activities
and resulted in additional sevvice requesta. The University of Pittsburgh
included us in a major study of librery resource-sharing networks to
determine how netwerks may oporatse. The paper has been published and is
available as "Resource Sharing Networks: Functions”". Indiana University’s
Internationsl Development Institute Documentation Center director, Mr.
Richard A. Steele, was particularly interested in our data base and
Thesaurus.

In early May 1978 AID conducted a compreahensive four year review
of our program. Materials and a Logical Fremsworc Matrix were organized
for the evaluation process and a discussion of and tour of the project
Information Center was included. Resulte of the reviev have been
favorable and, as e result, extensive planning is underway to prepare a

nev grant proposal focusing on the Information Center, objectivss of which
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would include international document delivery through microfiche format
ad the full utilization of the resource collection of the CIDNET member
universities.

The Information Center operated at peak level of services in the 4th
year and many of its potentials wera rsalized through a wida vartiaty of
activities. In reviewing the statisticsl breoakdown of services requested
and delivered (see Appendix III-A) we are convinced that an expanded program
based on a document delivery system will utilize the data base and retrieval
services to utmost capabilities and outreach potentials.

A formalized working conference with CIDNET was initiated by the
Program Director in September of 1977 tc review and discuss CIDNET prog-
ress and to formulate plans for future activities and objectives. Diocus=-
sior centered on the data bases which are continuing to be developed by
each of the CIDNET member universities. All five data base conversion
procedures are completed and machine-readable search capabilities are
available. CID provided funds to Arizona University and Utah State
University to assist in getting their inforwation on the TRIM systesm;
Colorado University has been able to increase their TRIM output as a
result of funds made available to them from locsl sources; Oregon State
University has continued to develop its data base from AID 211(d) grant
funds that will be available through 1980. Since the five data bases are
completely searchable, means are deing explored to use the total data
base of CIDNET for a document delivery system deaigned for the daveloping
countries. A microfiche system is buing tnvestigated for that eystem and
& microfiche of the MUSAT:era data base has been made and coptes of it
pressntad to CIDNET. This (s a beglun‘ng point in developing a future

program for en information delivery system to the developing countries.



b. Reporting year

Accomplishments in this Objective/Output have included the con-
tinued response to all types of reference, information, services, con-
sultation requests, active involvement with visitors and the building
and axpanaion of the data base collection. Due to the zad of the
project, there was a necessary review and concentration with phesing-
down activities. As research projects were concluded, the operatiova
of the Information Center continued at a steady pace, but with different
objectives. Collection development guidelines were reviewed and revised
with the aim of strengthening particular subject areas rather than the
entire base generally. The concluding five year project has produced
programs, established faculty expertise and developed an excellent re-
source collection on dryland agriculture. The Information Centar
services can nov be further applied by a worldwide focus. New funding
propossls have been prepared in light of these objectives.

Our linkages have produced special benefits in terme of acquisi-
tioos. The Tippetts-Abbett-McCarthy-Stratton (TAMS) Agricultural Develop-
ment Group supplied a gift of seven volumes entitled, Savanna Regional
¥ater Resources snd Land Use, 1979, as a reault of extensive research
undertaken at the Interafrican Comnittee for Hydraulic Studies (CIEH).
These studies provide the base for rational development of water resources
in the Savanna region of West and Central Africa. The reports include &
synthesis of existing informatfou on water, land and human resources,
reviews of current water use, land cover/use studies and an analysfs of

future vater requirements. This set constitutes a valuable addition to



the collection. Another acquisition of note was slso a gift and wvas
received from linkage with the Great Britain Ministry of Overseas
Development, Land Resources Development Center. This set also consists
of seven volumes entitled, Land Resources of Centrsl Nigerife. Axricultural
Developwmeni Possibilities, 1378. The work conslsts of maps, plans,
proposals relsting to land use, agricultural systems, range management,
forestry, mechanization, conservation practices, crop adaptstion and
8011 classificatton. It should be noted that linkages such as these and
the documant exchanges established provide the cocperation, awareness
and collsborations that mtrengthen intsrnational ties. The Information
Center has likewise received a tremsndous reaponse to the offering and
availability of {ts publications.

Nev associations were developed during the reporting year such as
the TOOL (Techanische Ontwikkeling Ontwikkelingslanden) Foundation for
Techanical Development with Developing Countries {n the Netherlands. TOOL
18 a cooperative body, composed of nine member groups with seversl hundred
mesbers. A basic activity {s the techanical inquiry service wvhich
responds to questions on agriculture, small-scale vater supplies, housing,
health care, small-scale manufacturing, {nformation and organisation.
Connected to this service are several expert panels of research per-
sounel working on topice for publication or development as projects for
solar-povered ice-making devices. 8incs one of their emphases is the
international exchange of documents, our lnformation Center is a naturel
linkage.

Another nev association has been with the International lastitute



47

for Land Reclamation and Improvement (ILRI) “n the Netherlands. Again
thie linkage is spplicable since the organization deals with research and
projects vorldwide on irrigation and drainage.

As a result of an article about our project and secvices appearing
in the April, 1979 {ssue of IRRINEWS (publication of the International Irri-
gation Center in Israel) we received numerous inquiries, contacts and
ssgsociations with various organizations. One such contact was from the
Rosewvorthy Agricultural College in South Australia. The college offers
a graduate diploma in Agriculture developed spectfically for the tratning
of graduates from the M{ddla FPast~North Africa region in dryland farming
systems. The course s provided under contract from the FADO and has
been in operation for four years. The course teaches practical farm
operations and deals with the areas of cereal agronomy, pasture managemsnt,
farning systems and mensgement, farm mechanizat{on and field expsrimsnta-
tion. Our project vas able to provide some references.

Contacts and associations achieved through visitor programs weras
vemarkably productive. Adli Bishay, Director of the Desert Development
Demonstration and Training Program with the American University in Cairo
spent the day with project staff, faculty and at the lanformation Center
revieving potential linkages, cooperation and exchenges for his program.
The program wvas initiated in 1979 and ts based on the eatablishment of a
demonstration project in a newly reclsimed desart area, with various
spproachss and alternatives to development of integrated desart ¢owmune~
ities. Ths ultimate goal {s to establish different patterns of desert
developaent as alternatives for what could bs done in larger scale

programe. ‘The project (s concerned with srid lande tachnologiee



approyriate for Egypt’s climate, physicsl, human and capital resources,
its c¢nvironmental concerns and aocioeconomic and traditional patterns.
Thus optimum land and water resources management is a major goal. The
project will also be directed at the establishment of small scale agri-
culturally based industries, the production of solar, wind and biomass
anergy for rural communities and the design of energy efficient low-cost
housing for hot, arid environments. The American University in Cairo

is establishing cooperation with universities and research institutions
worldwide with the aim of providing resecarch, training and demonastration
of arid lands agriculcure in an interdisciplinary progrsm not presently
availeble in any local fanstitution. We were pleased to be contacted in
regard to this cooperation.

The National Acadewmy of Sciences, National Research Council in
Washington, D.C. through their visitor program initiated another valuable
association through Dr. Ahmed Bakr, Paculty of Agriculture, Catiro
University. Dr. Bakr is connected with the "More and Better Food"
project for the Applied Science and Technology Program of the U.8. with
Egypt. It is designed to tmprove i{nstitutional capabilities of the
Egyptian scientific and technical community i{n developing and managing
ressarch programs desling with priority needs of Egypt. AID ia
assisting the Egyptian Academy of Bcientific Research and Technology
(ABRT) and the U.S. counterpart organisations are the Natfonal Sclence
Poundation (N3F) and the Nationel Acadewy of Sciences. Dr. Bakr
visited UCR and specifically the Departasnts of Soll & Fovironsental

Sciauces, Botany snd Plent Sciences, the project and Information Center
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and the U.S. Salinity Laboratory. It was a welcome opportunity to
forge new ties with international scientists.

Another opportunity which forged {nternational linkage and commen-
{cation was the visit of a China sciancific delegation to UCR. This
visit was initiated as a result of a previous visit spounsored by the
National Gaographic Soclety of a U.S. group to China. July-August 1979.
The scientific exchanges occurred with the Chinese Institutes of
Ceography and Desert Research (Academia Sinica) and one of our graduate
students, Bob Ford, who was a member of the team which traveled to Chine.
Chinese scientists were aware of the work at UCR and Bob Ford delivered
numarous materials and publications from our project. Tha Chinese
delegation has since visited UCR and was extremely inferested in astudent
sexchange programs and the level of courses and resources in agriculture.
They are particularly involved in arid land sgricultural research,
ecology, desert reclanation and remote sensing. (ooperative research
ties have been etrsngthaned and there will be a continuing exchange vith
researches and document exchanges as wvell. They are aleo interested in
long term cooperative research projects for which UCR is well suited.
The group reviewved our documentation and met with all applicable
departments and vieved field site interests in Imperial Valley, the
California Vater Project, the U.S. Salinity Leb and sreas of the Mohave
Desert. We all look forward to this budding relationship and the
opportunities for exchanges.

The Information Center computerised data base aervicee have been
extensively utilised for all types of inquiries from fudividuasl projecte

to country program literature searches. There has been a predictable



yot significant increase in the number of graduate students enlisting
our i{nformation mervices and the large number of project-reslated
research areas being explored. In addition to assisting in reference,
bibliographic, information sarvices the Center has been regularly
consulted on documentation organization, systems and design for appli-
eation into other major internatfonal agriculture programs. Scms of
the requests for assistance are a result of the Titla XII programe and
specialized grant projects throughout the U.S. Examples of these
requasts include the Niger Cereals Project, International Center for
Arid and Semi-Arid Land Studies (ICASALS) in Lubbock, Texas; the
Parming Systems R & D Methodology Project, Utah State University, Dept.
of Agricultural and Irrigatiocn Engineering at Logan, Utah; the Water
Resources Ressarch Center of the University of Arizona at Tucson; the
Wational Water Well Association at Worthington, Ohio; the Bean/Cowpes
Planning Program, Michigan State University ja East Lansing; the Indus-
trial and Technical Referral Center, University of Missouri-Columbiaj
the Plant/Resources Institute in Salt Lake City, Utah and the College

of Agriculture at Montana fState University in Bozeasn.

Mhliiogxanhy for Obiective/Quteut Mo, .2

Illes, Doris, Resource Directory for Asricultural Rasesxch in Semi-Arid
Resionn, Boston, G. K. Hall, cl979.

Current Agricultursl Research Information System (CARIS). Dirsectegy of
<t~ in West Africa. Rowe,
740, 1973,
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A.I.D. A Directory of Institutional Resources Supported Dy Section 211(d)
grante - U.S. Centere of Competence for Internstional Developmwent

had 2] v .
January, 1973.
African-American Institute. Afxicen Colleges and Universities: A Digest
of Information, New York, 1970.

C. Objective/Output No. 31 Improved Ressarch Capsbility and
Increased Knovledge Base
1. MNarrative Description

During the last year of the project, progress toward fulfilling this
objective on increasing the research capabilities and improving the know-
ledge base of a cadre of faculty was complete. Six of eight graduate
students had completed theses (4 Ph.D. and 2 M.S.) and two othar Ph.D.
candidatee were in the process of finallzing their theases. Fight faculty
were involved as major faculty advisors and several others were involved
in committees and with assistance to mtudents 1n the direction of research.

In addition to these faculty being directly tovolved {n research, of
which a largo part was field research, fourteen others were authors on
chapters in the stste of the art publicatton. Several other faculty
were involved in development activities in [DCs in exchange programs,
design and analysis of projecte and project development. The ressarch
knovliedge base vas aleo increased by several exchauge scienttsts doing
ressearch on campus from semi-arid regions and several graduate students
from these countries on non-211(d) grant support.

Cowpea {(Vigns upgufculata (L) Welp) was selscted oarly in the re-~
search program as a crop in vhich the faculty covld have the moat tmpact

in semi-arid regions in crop production. Covpea 1s & supplemsutary crop



te nillat ia the drier areas and sorghum and maise in the medium to wet
regions. A minimum of ressarch on cowpea in the dry regiona of the
semi-arid tropics has been conducted relative to crop production amd soil
and moisture conservation. With this in mind and with California being a
large producer of cowpeas (dry or mature pea.), a research program cov-
ering a broad area using cowpea 3 a crop was devised. This included
breeding for drought resistance, nirrogen fixation, root development and
soil physical properties, growth and yield characteristics under soil
moisture stress and other studies on the physiology of cuwpea (See Appendix
V — Sumnary Research Rsport).

A means of verifying progress and ultimately in completion of the
objectives for improved resescch capability and increased knowledge 1in
semi-a~1d regions lies in the accomplishments: a) number of faculty
trained and their research arees, b) publications of this research, c)
completion of the state of the art and its effective use, d) a semi-arid
agricultural production program with adequate course structure that .
sttracting developing country graduate studente and other foreign studente,
e) faculty use {a international developwent, international seminars and
meetings and other activities related to the program. Thare 1is necessarily

soma overlap in sccomplishments with othar objective/outputs.

2. Targets for the Raporting Year

@« To complete the Stets of the Art Review and submit it to the publisher.

. Yo continue ressarch problems on cowpass idenctified and impleomsuted



in the fourth year, and to begin some naw studies relating to cowpea
production.

s To complete graduate research projects and those being conducted by
faculty.

d. Publication of results.

The magnityde of accomplishment expected from the research studies
are the beginning steps of what will be a major part of the project’s long
term work in the developing countries. The State of the Art reviev is
expectad to be cowpletsd and published during ths final year. This should
establish the faculty to assist development in semi-arid tropic countries.

Assymptions critical to the success of there targats vere:

1) that the Intormacion Resources Teasm would be aLle to assesbls in

usable form the bulk of published and raport materia) eaenen.’al for

the State of ths Art raview;

2) that practical and feasible resesrch problema whoes solutions

are likely to make a real impact on the overall problem vould become

avident in the course of making the State of the Art review and in

teanm program efforts.

The paana of Yerifvins prosress made in this category would be the
completion of projects both on~campus and in the Bahel, and conglation of

the State of the Art review and othar publications. lowever, on-site
visttation, discusaion with appropriste ataff mesbers, and the Aanusl

Report, coupled with various in-house reports give evidence of progrees.



3. Accomplishments

a. Accumulative--the reporting year is the fifth and final
year of the grant. Accumulstive accomplishments basad on program activities
throughout the project will be reflected in the completion of projects.

1. The Research Team used {nformation pained in the literature review,
visits with foreign country scientists, and a methodology approach to
graduate student training in field research for plannicg field programs
that centered on cowpeas (Vigna unguiculsta L.). Two projects were plannad
and initiated on tha UCR campue in the third year under ths topic title
"gesearch and Training in Crop Kesponee to Water and Evaluating Drought
Resistance”. The projects entitled "Evaluating drought resistance of
rowpeas"”, aud "Soil water use, svspotranspiration and root development
of cowpeas under varying etress’ are coatinuing. Some of the field studicse
were repeated during the summer of the fourth year. A study to detarmine
vigor and sfficiency of cowpea root eystems initiated in the third year
in greenkouse end field studies is continuing aud a nev greenhouss study
on roo! systems and soil barriers startad in the fourth ysar wvas completod,
(See Publications Appendin V.)

2. During the team trip into Prance and Vest Africa, discussion
focused on conparative projects with FPrench researchers and ministers of
agriculture and development In Mall, Senegal and Upper Volta, with 11TA in
Wigeria, and with IAR in Nigeris. From theee disruesione and thoee
latsr with the Program Director, two cooperative projects wets planned
and tnitiated; these are entitled "Pearcepticn end mensgement of semi-

arid indigencua egricultural systeme”, and "Quantitative emalyeta of



drylend fatming systems in semi-arid regions of Africa", and were located
in Upper Volta and Senegal respectively. The study in Upper Volta was
completed in Decswber 1977 and the data from this study is now being
processed into publicaticns and a Ph.D. thesis. For background on this
study ses Appendix V. The project in Senegal was continused through the
graot and resulted in a publication on fallow-farming systewvs uaing a
model to simulate the hydrologic budget (see Appendix V).

3. Various types of exchange projects were continued during the
last year of the grant. Among these was the exchange faculty-researcher
project with GRSTOM at Dakar, Senegal. This has broadened the knowledge

bass of both groups in basic and applied research.

b. Reporting Year

1. Cooperative planning vas continued with Senegal thiough ISRA and
OmA-Basbey. A cooperative project (part of the Cooperstive Research
Support Program (CRSP) oo beans and cowpean) with (NEA~Bambey will be
feplesented vhen funds are allocated for the project. This will be a
breeding-covpea production project with (XRA-Bambey and conducted by Dr.
Ar B. Rall one of the fsculty trained tn th~ grent. A project on heane
with Kenys vill be conductsd by Dr. G. Waines, aleo a faculty member that
wes iaovolved ia the 211(d) grant program.

2. The faculty-scientist exchange program with (RITOM vas enpanded
to tnclude an 18 mo. vistt at UCR by Mr. Jean-Claude Frot, Nematologist
vith ORSTON at Dekar. MNe workad ou mmatode research In semi-arid conditions
with nematology faculty et UCR. Dr. Relnhold Mankau, Nematologist at UCR

speat & year ot the ORSTON laboratories in Dakar and collected nenatode



specimens in various parts of West Africa. A spin-off from this program
has resulted in other scientists from the developing countries wanting to
continue research studies in nematology at Riverside. At present a
nematologist from Nigeria is spending a year at UCR to further his
knowledge in nematode research for West Africa.

3. The cowpea research was continued during the last year of the
grant and vhen the CRSP cowpea project is funded will continue to bs a
strony 1l nk with Senegal and other semi-arid countries. (See Appendix V

for publications concerned with cowpea research).

D. Objective/Output No. 4: Increased Advisory Capecity

1. Narrative Description - Advisory functions were defined by
the Rducstional Training and Adviscry Tsam to include problsm identifi=
cation and analysis, program or Project design, and Project operation,
which way include education, training, research, technical services, and
evalustion. The Educational Training and Advisory Team worked cloesly
with the Information Resources Team, and in this reporting psriod requests
for information were alvays accommodated. It {s expected that as the
research competence in the ares of seui-arid tropical zone egriculture
grovs, and as the UCR faculty becosa kncwn as a talent pool for this region,
sgencies in the developing countries and elsevhere will call upon this
project for sdvisory purposes and thia has happened several times.

Another aspect of advimory capacity ls the training of personnel om

this campus. Much of the previous years was spent in orieutstion of the
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Project team members and othar affiliated personnel on-campus to conditions
‘and problems of 9\- Sahel region and of the semi-arid tropical areas in
general. 1In the past five years sevoral seminars and lecturee heve been
held, films have been shown, general reading suggested, and visiting pro-
feesors and post-doctorals have sdded to the training- These activities
are largely introductory in nature, outlining to trbidwitténding the
various aspects either of agriculture in the semi-srid tropics, ur specific
conditions and problems of the Sahel area. Projects in the Sinel and
visits to these and other areas by several faculty have increesed the know-
ledge base on problems in the semi-arid tropic regions.

Training of Project personnel also has included instruction in the
French language, beginning with a crash courss for the travel team which
vent to West Africa in tha first year. Craduate atudents who internd to
pursue research overseas, and all Project staf{, are encouraged to work
toward verbal and raading ability {p Prench. Teaching materifals f{n the
form of the Living Language caszette taps and book system were purchaeed and

8 collection of Prench-African asricultural materials is being accumulated.

2. Targeste for tha Esporting Year
e) Completion of faculty-exchange prograsas.
b) 1Involve faculty in projects whare advisory capacity could be
increased.
Masnitude of progress towerd resching these targots is necesssrily
low because of the nature of the targets end the indtvidual faculty time

that can be assigned to the program. As vas intended, beginning and



preliminary steps in these directions have been taken, with maturing of
the efforts to tzke place at later stagee of the program.

An sgeymption critical to the fulfillment of these targets is:

1) that developing countries and organirations working in these

regions will in fact seek out and sccept advice from UCR.

Moans of verifying progress made toward these targets could include
evidence of the programs held and requests fulfilled, as indicated in

in-house reports and records, as well as the Annual Report.

3. Accomplishments
a. Accumulativa - The reporting year is the fifth year of the Project
snd accumulative accomplishments include: seminars, lectures, film

programs and informal meetinge with visitors recorded below.

2 December 1974 -~ Mr. Volney M. Douglas, Runge Fcologist, Zeminsp: "An
Lcologist’s View of the Sahel".

3 December 1974 - D. Wynne Thorne, Vice President for Research and Direc-
tor of Utah State University Experiment Station, Seminar: '"Pesearch
Programs of International Crops Research Inatitute for Semi-Arid
Tiopica”.

2 May 1973 - Bert A. Krants, Agronomist, ICRISAT, Hyderabad, India,
fAsaaipar: "“Yarming Systems Ressarch for tha Je=i-Arid Tropics of
the World".

27 May 1973 ~ rila: The Bend of the Niger.

S May 1973 - rilas:i The Fulbe of M'Pentou: Maninka Villsaes: Xxade and
Barkess in Mest Africa: and short anthropological films.



13 August 1975 - Csptain Sekou Ly, Major of PFamako, Mali. Informal
senipar with Project members and othsr faculty of the Soil &
Environmental Sciences and Botany & Plant Sciences departments.

8 September 1975 - Josephine Guissou, Rural Socivlogist of the Societs
Africaine d’Etudes et de Deaveloppement (SAED), Ouagadougou, Upper
Volte: Informal seminar with Projact membars and fsculty of the
dopartments of Social Sciences, Botany & Plant Sciences, Anthro-
pology, and Black Studies and the Women’s Rescurce Center.

24 Septsmber 1975 - Dr. William O. Pruitt, Weter Science & Engineering,
UC Davis, Semipnar: "Predicting Crop Wetsr Requirsments—Worldwide
and Southern California".

29 Octobsr 1975 - Dr. E. A. Hurd, Senior Research Scisntist, Agriculture,
Saskatchevan, Canadait $Slides and ]e e-genminar on "Agriculturs in
East Africa”.

17 Yebruary 1976 - Dr. Howard M. Taylor, USDA-ARS, Iowa State University,
Seminar: "Soil moisture utilizstion in semi-arid tropics from summer
reinfall”,

19 April 1976 - John Buursink, CIER, Ouagadougou, Upper Volta: visited

. Information Center and met with Project members.

17=19 Juns 1976 = Soumana Traore, Director of 2AED, Ousgadougou, Upper
Volta. Mat with Project members, consulted Information Center,
visited drip trrigatfon projects, groves, chicken raaches and
vegetable production areas.

3 May 1976 - John Pearson of Cal Poly Pomona: ccnsulted Information Ceater.

3 May 1976 - Charlee Nosenberg, Giannini Foundatioo, UC Berhaley! con-

sulted Information Center.



15 May 1976 - Al Levinson, Giannini Foundation, UC Rerkeley: consulted
Information Center.

27 July 1976 - Peter Pelker, Dept. of Botany & Plant Pathology, Michiyan
State University, Seninar: "The Potential of Leguminous Trees for
FPood Sources in Semi-Arid Countries”.

21 Noveaber - 3 December 1976 - Dr. J. F. Poulain, IRAT, Upper Volta
visited and copsulted the Information Center collection at length.

He donated many valuable research papers and documents to the collection.

3 December 1976 - Dr. J. F. Poulain, Agronomist, IRAT, Upper Volta, Jeminax:
“Overview of Franch Researci in the Sahel-Sudan Zone".

9 December 1976 - Dr. J. F. Poulain, Agronomist, IRAT, Upper Volta, jeminar:
"Soi{l Yertility Studiee in Crop Production in the Sahelian-Sudano Zone
of Vest Africa™.

16 December 1976 - Dr. J. Y. Poulain, Agronomist, IRAT, Upper Volta, Jewminags
A Systsms Approach to Soil Mapping and Agronomy”.

6 Jasuary 1977 - Nr. Fred R. Weber, Consulting Engineer, International
Resources Development and Conservation Services, Boise, Idaho, jeminag:
"Physical and Cultural Constraints of Irrigation in the Sahel”,

1316 January 1977 = Ms. Emily Candelsmo and Mr. Krissiasba All of the
Tippetts-Abbett-NcCarthy-Stratton Agricultural Development Croup for
information regarding our resources and procedurze. As a result the
exchange of {nformation has aided the vork of TAMS to Jevelop a aajor
documentation center in Upper Volta for the Interafrican Committee
for Nydraultc Studies.

3 March 1977 - Dr. Michel Luc, National Museum of Matursl Nistoery of Parts,

Prence: Jemipar "Crop Protection in Wert Africa®™.



14 March 1977 - Dr. A. E. Hall, UCR Department of Botany & Plant Sciences,
Senipar: "Improving the stability of crop production in semi-arid
West Africa".

28 April 1977 - Dr. Michel Luc, National Museum of Natural History, Paris,
France. §Jeminar: '"Neuatode Problems in Weet Africa".

22-23 April 1977 - Dr. Gora Baye, Ceutrs National de Recherches Agrono-
miques (CNRA) in Senegal, attended Project Symposium, met with
researchers and conaulted Information Center.

15 Juns 1977 - Xoke Dembele, Governor, Region of Gao, Mali; consulted
Informstion Center an. expressed s desira to participata in document
exchange program.

25 June 1977 - Mrs. Janina H. Bard, International Irrigation Information
Center, Volcani Center, Israel, consulted Information Center.

20 October 1977 - Mr. Pster 3house, graduate studant in the UCE Department
of Soil & Environmental Sciences. Jeminar: '‘The Effects of Bystematic
Vater Deficits on Blackeye Peas”.

1) October 1977 - Mr. Rodert Zablotowics, graduate student in the UCR
S80il & Environmental Sciences department. Jeminar: "Field study of
nodulation in California-grown cowpeas”.

7 Novesber 1977 ~ Mr. David Gipson, graduate student in the UCR depart-
meat of Soil & Environmentsl Sciences. Geminar: “Interacticn between
salinity and plant roots”.

20 November 1977 - Mr. Peter Shouse, grauate student in UCY’e department
of Soil & Environmental Bciences. fJeminex: "7ield studies of chemical

trsasport”.



15 Kovesber 1977 - Mr. Petor Shouse, graduste atudent, UCR Department of
8011 & Environmental Sciences. Jeminar: "Effect of Systematic
Water Deficits on Yiald of Blackeyed Pess", st the American Society
of Agionomy meeting In Los Angeles, Calllorala.

17 Novesmber 1977 - Mr. Fiobert Zsblotowicz, graduate student, UCR Depart=-
ment of Soil & Environmentsl Sciences. Seminar: "Fleld 3tudy of
Nodulation in Califormia-grown Covpeas under Normal and Drought
Conditions” at the American Society of Agronomy meeting in Los Angeles,
California.

7 December 1977 -~ Mr. Koly Kourouma, Director of Division of Fxact
Sciences, National Institute of Documentation and Scieutific
Rasearch, Conakry, Cuinea, consulted Information Center and toured
campus citrus groves and field activities.

26 Jsnuary 1978 - M. Yves Demeura of ORSTOM, Dakar, Senegal - Semipar:
"Effo. s of soil temperature and moisture on nematodzs in the root
sone”.

9 February 1978 = Mr. Sekou Sissoko, Director of Agriculture, Ministry
of Rural Developasut in Mali, visited Information Center and discuseed
campus research activities and {aformation axchangs.

April=Juna 1978 - Mr. Moctar Toure of the Institut Senegaleis de Rescher-
ches Agricoles (ISRA), Lice Rssearch Station of Difdbelor, Senegal,
coneultad the Information Center collection at length.

30 May 1978 - M. Yves Demeure of ORSTOM, Dakar, Senegal. jHeminer:
"Anhydrobionis in nemetodes™.

20 June 1978 - Marion DeBoseu of the VWorld lealth Organisation (VNO) ia

Switserland, conaulted Information Centar.



28 June 1978 ~ Dr. D. P. Taylor, Heud of Wematulogy Laboratory, ORSTOM,
Dakar, Senegal, consulted Information Center and met with Project
Director.

1 August 1978 - Michael Carr of ths National Collags of Agricultural
Engineering, Bedford, England visited the Information Center and
consultad sources relating to his project, "Crops & Irrigation”.

11 August 1978 - Dr. Antonio G. Santos of the Instituto Universitario de
Evora in Portugal visited the Information Center to cbtain all availe
able information relating to dryland farming under rainfed conditiouns,
erosion control systems and drainage.

17 September 1978 ~ Nasser O. Al-Saleh of the Saudi Arabian Ministry of
Agriculture and Water visited the Information Center.

20 Wovember 1978 - Eric Morris from the Agriculture Dept., LLU-LSC
obtained references on forage crops (especially millet).

3 April = 20 April 1979 - Barbara Heinzen of the Niger Range & lLivestock
Project cousulted the Informatioan Center and UCR Libraries to identify,
cite and obtain releveat materials relating to Niger for the establisn-
meat of a resource center for researchers.

26 Juos 1979 ~ Dr. Bruce C. Imrie and Don Beech of CSIRD Divisiom of
Tropisal Crops & Pestures. Cunningham Laboratory in Brisbane,
Mstralia consulted thy collection for matertals/bibliography onm
cowpeas vith tha aspects of temperature conditions and plant breeding.

20 June 1979 -~ John A. Mhaville, Regional Commissicner and Yusuf M.
Nabalang’snya, Mesber of Parliament & Natlcual Esecutive Committse

of Tansanis visited the luformetion Center. They are agricultursl



policy developers aad were interested in major crop imformationm at
the earll farmer level.

17 Jul, '9/9 - Dr. A. S. El-Beltagy, Faculty of Agriculture, Ain Shames
Daiversity in Rgypt visited the project as representetive of the
Executive Committee for "New Crope for Arid and Semi-Arid Zones"
project in Egypt. Information was compiled and materials will
¥t o ¢ *3 be exchanged.

8 Aq’u.c A9)® .. David Giles, agronomist for Runting Technical Seurvices,
Pashaswood, EIngland consulted the collection for informaticm on

4

% (sp.ing and research doune in the U.S. He had speat the

steviows 1-1/1 yrs. 1o Iraq.

IRAYEL
May 1978 - May 1979

July 18,19,20 Glea R. Cannell Newport, Orsgon -~ CID Ansual Bosrd
1978} of Trustees Msering
Ang.7,0,9,10 Tves Demsure Mot Springs, Arkansss - Pressut papsr
(1978) Socisty of Nemstologiste Annual
Mestings
0et.4,3 Nov, Reinhold Vemkaw Senagal and Mall, West Afrtcs - Sotl Col-
34,23 Dec. 27, laction, agricultural field trips {n
2001978) Jaa. Senegal; visit USAID "Operstion M11”
24,25,28,27, Ramsko, Maltl and daliver lecture to
28 reb.27,28 local agricultural extension agents
Nar.l1,2,3,4,%, thete.
é,7,8,9(1979)
0at.28,29,%0, poris Iliee To view and discuss current tnformattion
31 nov.l,2, handling systeme in Washington, D.C.
3,401970) Tv participate in Africen Studies Ass’n.

Nestings in Baltimmre, Md.



IRAVEL, cont’d.

May 1978 - May 1979

Dec.14,15(1978)

Jan .24 (1979)

Jan.25,26,27
(1979)

’.502.3.‘35.
6(1979)

Mar.3(1979)

Apr.2,3(1979)

May 28,29,30,
31 Juna 1,
3.3.‘.5.5.
7,8,9,10,
11,12,13,14,
15,16(1979)

Masy 19,Juns 13
(1979)

Oct, 1980

Glen H. Cannall

Aathony B. Rall

Glen H. Cannell

Glen R. Cannell

Glen H. Cannsll

Glen H. Canndell

Jean Claude Prot

Glen 1. Camsell

dnthony E. Nall
g, Vatnes

Berkeley, Ca - Title XII Beans/Cowpeas
Collaborative Ressarch Support
Program discussion

8an Jose, Ca - Visit with HUSAT:era
grad students; confer with Program
Director on research projects,
planning

Washington, D.C. - Discuss time exten=-
afon of AID 211(d) grant; present
Information Center Project proposal

New Orleans, ls ~ Title XII Cowpea (PSP
Maeting in New Orleans; intermediary
stop at Univ. of Arfzona to discuss
cowpea proposals

Csl Poly, Pomona, Ca ~ Meetings with Cal
Poly, CID, AID and a team from Kenya
on a project at Fdgerton College

Cal Poly, Pomona, Ca - Workshop on
strengthenting grants held at Csl Foly,
Pomona

Visit Dept. of Plant Pathology at
Cornell, Morth Carolina State Univ.,
Daiv. of Plortda, louisiana State Univ,
USDA Hematology Lab, Delteville, OTANM
Meeting, Charleston

Tean Leader for bean/cuwpea - CRSP visfts
to Kenya, Tanzania, Kalawl, Botevana,
faire and Nigeria

Bean/covpss - CRIP visits to Senegal
ad Kenys
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Through this part of the program the program staff has hsd ths
opporturatiy to learn of the research being conducted at various iatorma-
tional cetters within the West African countries and to see s vivid
picture of the problems concerned with semi-arid regions. The State
Department’s International Visitor List has been helpful in lucating
visitors from the Sahel who heve counsiderable relevence to the programs.
These visitors have participated in an informal lecture/question-answer
type of program and have thus provided a broad spectrum of the problems
and livirng conditions in the Sahel.

Tatroduction to FPrench conversstional languagae courses for the travel
team into West Africa included the Living Language French course, extracts
of FPreuch taxts on agronomy and related activities, and manuscripts
acquired from IRAT and ORSTOM. Tutore and the opportunity to sttend
specialized Prench language training ere made available to faculty and
ataff,

“.« team travel into France and Veat Africa during the second
program year provad to be a very worthwhile exparience for increasing
the knowledge hane, establishing worldwide linkeges, daveloping project
fdeas, and learuiny firset hand the agricultural and educational problems
facing the Zshel countries.

Perhaps the moat sppealing aspect of this travel has hesu the
sacouraging, cooperative asttitude of the French haadquarters stsff in
Paris, their researchers in West Africa, the Ministere of Agriculture
snd Davelopwent of the Sakel countries, 11TA, and the USALID Misetlown

staff tn Senegal and Upper Volta.
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The followiag programs, originated ia the second yeer of the progris
and implemsnted in ths third ysar, indicats ths linkage support pre=-
viousiy msatioced, a.d give the project a strong base for improving and
increasing the Advisory Cepecity:

1. Two exchange-type projscts were arranged with IRAT and ORSTOM.
The first brought Dr. ¥. Poulain, an Agronomist of IRAY-Upper Volta, to
the UCR campus in Novesber 1977. He presented a series of saminars on
soil ferzility studies in the semi-arid tropics and the material presented
will bs published as part of the cooperative project. The second excharge-
type program involved Dr. M. Luc, ORSTOM, Museum National d°Histoire
Waturelle, Laboratoire de Zoolcgie, Paris. A nematologist, Dr. Luc has
speut wmany vears in Weat Africa and i{s heaad of the Nematology and Micro-
biology overseas ssction of ORSTOM. He spent a six-month sabbatical
leave at Riverside, prreviding a tesching elemsnt snd an {nforsation base
on nematology in the semi-arid West Africa region. M. Yves Demeure,
ORSTOM Dakar, Senegsl spent one year, 1977-78, at UCR working with
effects of #0i) moisture and temperature on namatuodes in the root soune.
Ne vas folliowed by Mr. Jsan-Claude Prot working on similar research for an
10 wonth stoy. The significance of the latter two i{n sddition to the
smsellent exchange of knowledga is thet both completed the ressarch require-
ments to satisfy the Ph.D. squivalent raquirements in the Yrench education
systen.

2. "An lnternational Sywpoeium on Rainfed Agriculture in Ses{-Arid
flegions” was jointly sponsored by UCR and Oregon State University and tha

consortium of Arid Lands Institutes (CALL). UCR was rsspoasible for the



semi-arid tropice with summer rainfall, 08U for the mediterranean-type
vegions with winter rainfall. and CALI in & supporting rola. The
Symposium was hald April 17-22, 1977 in facilities adjacent to tha UCR
campus and included some activities on-campus and a two-day field trip
in Southern California. Over a thousand copies cf this publication have
been distributed throughout the world and requests for copies ate con-
tinually being filled. (Sea Appendix V - publicstions for requesting
this publication - 100 or so coples ars still available.)

3. Blide sets and other sudlo-visual materials sre being compiled
of material taken during various trips to West Africe and these have
been duplicated, recorded and arranged to provide the basis for lectures
and other presentations. ¥ilm cetaloge were collected and lists of filma
dealing with semi-arfd tropic regions wvere compilod from these matsrials.
Saveral films ware shown on caspus at lunch brown bag seastions.

4., Miess Claire Rill, a former UCR student and a graduste student
At & Univereity in Paris, Prance, wvorked as & translator for the MISATisrs
program, wvorking part time trenslating needed materiala for various prujects,
assisting with the Informaetion Center collection of materials and maps,
and assisting etaff mesbers on particular probless tuvolving projecta ia
Upper Yolta wund Senegal. Bhe worked closely with (RSTOM staff on translation
of their pepers for the Bympceium. Having Mies Ri1ll as & contact in Parie
ves particularly valuable to ths program since much of the ressarch lit-
eraturs on West Africa Is written in French and is located in libraries

and resasarch centers in france.



b. Reporting Year

The worldwide linkages previously established that relste to
pregram advisory activities wars strengthsnsd with sxchange of informs-
tion, visits to various areas for program planning, presentation of
materiasls at national and internaticnal meetings cf material developed
st UCR and in the developing country projecty, the scieutist exchange
program and other activities. These are summarized as follows:

1. In June, 1978, C. H. Cannell and A. E. Hall met with Dr. L.
Sauger, ISRA: Dr. P. Goldeworthy, I1TA; Dr. P. L. Stoponkus, Cornell
University and Dr. J. L. Boyer, Boyce Thompson Institute, Cornell
University at Dakar, Senegal. A proposed 3-year project on cowpeas was
developed and copies sent to each cooperator ani the U.S. AID Mission
in Dekar. AcLion vas never developed on this propoead project, titled
"Development of laproved Cowpea Varieties and Improved Hsanagsment for
gemi-Arid Environmente".

2. Cooperative plans previously arranged with ORSTOM and the UCR
Department of Nomatology were completed and Jean-Clauds Prot, ORSTOM Lab-
orstories st Dakar spent 18 months working at UCK on nematology problems
related to semi-arid sotls. Dr. Refnhold Mankau, nematologlet, UCR
spent 1 year July 1979-80 at ORSTOM in Dekar, Senegal.

3. In cooperative development with Michigan State University (MSU),
plasning sgent for the Title IX Rean/Cowpea - CRSP, G. H. Cannell, Team
Leader for a ) person team visited Fenya, Tansania, Malawi, Botswana,
gZairs, and Nigeria to sveluate Bean/Cowpea production in thess regions and
to assces poessible cooperstive programe based on need and conetraints
within the total reglon. This report s fncluded in Appendin V eince it

¢ ataine useful (nformation end a nusber of cuantacts (a the reglea.
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4. G. H. Cannell sttended two planning meetings with Michigan State
University on the Bean/Cowpea - CRSP. These meetings eventually resuited
in having Senegal placed on the liast of countries vhere cowpea crop pro-
duction research could be carrifed out and the information used on a large
regional basis.

3. In responsa to MSU’s call for projects, UCR put togethur a
conprshensive proposal from 15 farulty. Most of this group was involved
in the AID 211(d) grant. This approach was not accepted by MSU as not
meeting the ‘complement supplement’ objectives of the CHSP. However,
our faculty continued to work with MSU with the CRSP. A. E. Hell and
G. Waines wade team trips to Senegal and Kenya in October 1978, re-
spectively, to cooperate in planning for (RSP projects in these two
countties. In the final plan presented to BIFAD a project was to be
initiated in cowpea breeding for drought res!stance in Senegal by A. B.
Nsll and a somevhat similar project on beana by G. Welnss 1in Kenys.

6. A sicrofiche information dalivery system proposal was prepared
using CIDNET as an information data base. The proposal was sccepted for
oonsidaration by AID-DS/DIV/DI but because of changss in their cbjectives
the proposal was tabled to be presented to other organiszations. No
spacific action has been taken on the proposal.

7. An extension of one-ysar funding for the Inforaation Center was
aade {n a proposal to AID-DS/DIV/DI. Punding is expected for this proposal.

8. The 8State of the Art review on Agriculture in Semi-Arid Environ-
meuts vas published by Springer-Verlag and Co. in Septesber 1979. This

18 part of their Fcological Atudies Berica (see Publicatioms, Appendin V).
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9. A film of the MUSAT:sra program, entitled "New Directions in
Dryland Parming”, was completed by the International Communication Agency
(ICA) 1in the summer of 1978. ICA (formerly U.S. Information Agency) has
produced the film in English and Prench and it is now available for
showing in the developing countries. A good part of the film centers on
cowpea field research baing conducted as part of tha MUSAT:sra progras.

In particulaer, it shows how U.3. universities can fit into a ressarch
program thst is adaptable to the developing countires. Much of the data
obtained from the applied field research conducted at UCR is adaptable

to the semi-arid tropic rsgfons bocause of the hot, dry summers of ths UCR
area, and this allows use of a simuiation techniquo of sprinkler irriga-
tion to study plant growth and fruiting characteristice under various
soil-water conditiona. Bacause of the aquiprent, facflities and research
personnel aveilable at U.8. viiversities, basic research relstive to pro-
duction problems in the developing countries can be carried out simultsae-

ously with the field research.

B Objective/Output No. 31 Rducational Cepabilities in Drylamd
Moisture Conservation md Utiliasatton

1. Nazrative Description

At an vsarly meeting of the Curriculum Development Team, a core of
eurrisulum courses slresdy offered at UCR which deal with problems related
te the Projecc, or which could be modiftied to ttt into Project~trelated

aress, vas itemized. Two now courses have been edded to this list: ea



i{ntroduction to soil science, and a field study of Califormia soils,

sapping and classification, in cooperation with the University of

California at Davis.

Soil Science
Soil Science
Scil Sciencs
Soil Science
Soil Science
801l Science
801l Bcience

80il Bcience

Soil Science

Plant Sclence 103

Plant Bcience 104

100
104
105
107
111
118
103

206

208

Introduction to Soil Science

Scil Chemistry

Summer Fisld Course

8011 Physica

8011 Microbiology and Biockemistry
Sotl Morphology

Soil Pertility

(A & B) Principles aund Theories Relating to
Arid Zone 50ils

Soil Physical Conditions & Plant Crowth
Ecology of Crop Plants

Physiology of Crop Plante

Plant Sciencs 120 GCrasses & Crasslande

Plant Breeding 130 Plant Breedinyg

Discussion has been undervway tor the possible addition of new

S0urses to the present curriculum, or the presentation of specinl topics

within existing course structures, {n order to widen the education slemeat

of the Project. Care is being taken in planning eo that much cuurses would be

appropriastes to UCR’s overall program gosls and would fit in with Univereity-

wvide curriculum planning.

of enfsting courses are;

Cenaral topices of new courses or modifications



1. drrigation asad drainage

2. soil management, vwith emphasis on field crops

3. agricultural rescurces development

4. fleld crop production (cereals, lagumss, oil seed crops)

5. ficld plot design (enlargsment of ?lant Sciences 149)

Saveral graduate students began their studies in Project-related
redsarch topice durtng the second and third years of the grant; no nsv
students vers nelected for graduste atudies during the fourth year bacause

of the time limit in finiching the gradusts degree before the grant ende

during the fifth year.

2. Targets for the Reporting Yeasr

a. To encourage thea graduate students that were accepted into
the program during the second year to coaplete their rasearch, present
msterials at sociuty meetings, and to prepars aaterisls for publication.

b. To continue expansion end modification of the courss
offerings at UCR to includs course work related to agriculture in the
semi~arid tropics.

¢, To continue obtaining and evaluating curriculus information
from other usiversities in the semi-arid dryland regions of the 17.3. and i@
the developing countries. When faculty measbers visit arees where contacts
can be made with univereities or other institutions {n the developing
countries that relate to education training, information will be exchanged
aad sucouragement given to considar the graduate progras beiog developed

at UCh for training their studeats.
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The megnityde of fulfillment of these targets progressed satis-
factorily: excellent greduate students with an international interest,
and soma with international experience were selacted. Each student was
guided in his research by en established faculty member with an interest
in the project.

At this point only one new course hae been established: '"Modeling
soil-plant atmospheres”. Modifications of existing core courses or new
courses to strengthen the existinug ones have been made, and meetiugs
involving the Departments of Botany & Plant Sclences and So1l & Environ-
mental Sciences are continuing toward this goal. Information gathated
from various U.S. universities (memi-arid rones) on (ourse structure
fndicates that students interested in dryland agriculture are being
ssrved by core structure courses rathar than by a aepareste curriculum;
& report by one of our faculty who visited the University of Khartoum
shows the same trend. Careful evaluatfon of courses and their value in
training etudents from the developing countries 1s the desired target
for the reportiag year.

An gppumption critfical to the success of the targets is that {ncreas~
ing nusbers of students both frca the U.S. and the developing countries
will b (nterasted {n greduste programe at UCR and the educational
offerings that ars relevant to dryland agriculture in low raintall

regions of the wvorld.

Heans of verifving progress msde vould tnclude on-site viritatioa,

end in-house reports as well as the Annual Reports and with tacressed

enrollment in dryland agriculturs.
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3. Accomplishments
a. Tha reporting year is the fifth of the Project. One new

course, entitled "Modeling Soil-Plant-Atmosphere Systems" was developed
in the second year of the grant aamd jointly offered as Plant Hcience 203
and Soil Science 205. In this course students conduct analyses on the
computer vith msthematical models programmed by the instructors on the
quantitative treatment of wvater relations, temperature relations, and
gassous exchanges in soil-plant-atmosphere systsma. Students develop and
program their own mathematical models that ars related to crop production
in the semi-arid tropics.

The core of courses now available to graduate students and the
axperience gainad through ffeld research on cowpeas has given the MUSAT:sra
faculty a nev dimension in training foreign atudents to fit into sn applied
ressarch program on their return hose. 1In the past foreign students have
recsived basic training in research often not related to research needs in
their home countries. A field ressarch program vill eliminate this nega-
tive aspect of graduate training which had bsen mentionsd by visiting

scientists from the developing coumtries.

%. Por the Reporting Year

0f considerable importance in developing a curriculum for
traising students in dryland agricultura 1a the design of f{eld courses
that will give the student manimum sxposurs to practical problems.
Discuseion of teaw membere has centered on approaches and wethods, and

some priority in development of the curriculus hae been given to this

aspect.
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Specific coursas have not been developed for field studies in training
of students; for the design of experiments the general approach is obtained
in courses in statistics and a field approach is provided in Plant Breeding
150. With these courses and field experiment design provided to the
student by his advisor, a tested and satisfactory method of training studants
in experimantal design has been developed. A good example of this is the
M.8. thesis completad in the fall of 1976 by one of the students in the
program entitled "Root growth of cowpeas as affected by soil phyzical pro-
perties and water streas’”. The student gained field experfence in exper{men-
tal design, soil physical propertiee and their measurement, experiencs
in developing a root washing device and e root counting {(natrument, measure-
msat of root lengths, soil root distribution and aeration and, finally,
evaluating the factors related to rocr growth of cowpeas in s field situation
involving saveral variables. This person is now working with a church
organization in Upper Volta on a development project.

Each graduate student in the program is involved in a f{eld research
progras and {s gaining valuable experience in spplied methods in crop
production. This field ressarch spproach wvas incepted during the second
year of the program. Rsesarch dats fros these studies and c(ompletion of
thesss and publicationa ere being evaluated to determine {is use az a
model in curriculum development for foreign graduate students and future
trafaing in ressarch for dryland farming.

It has been the conteation of the Curriculus Devalupeent Team that
key menbers of the faculty of Botany & Plant Sclences and Soil & Ravirom-

wsntal Sotlences should have the opportunity to vistit other universities
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in the U.8. and appropriate developing country universities that may
have curricula that relate to MUSAT:era program objectives. Following
written communication with universities in the semi-arid regions of the
U.8., visits were made by faculty to several universities to discuss
curriculum devselopmont. There were no prescribed curricula at these
inetitutions that dealt directly with students interestad in dryland
agriculture; each university relied on thair basic ccurses in soils,
sgronomy, plant sclences or other curriculum in areas to fulfill ths
needs of atudentcs.

A visit was msde to the University of Dakar in connection with the
Acacis albida Stara of the /rt study as e follow-up to suggestions by
the Director of CNRA in Senegal that some bfologfcal science students
interestad in graduste training may have an interest in an agricultural
program at Riverside. There is sume interest but nothing concrete has

developed from chis approach.

IVe IMPACT OF GRANT SUPFOBRTED ACTIVITIES IF ACRIEVING GRANT PURFOSES
A« Objective/Output No. 11 Central Information System

Bibliographtic tauforwmation resources are the backbone of re-
search and educational activities. 1Ian order to support grant efforts
i buslding tnstitutional capacity for research and consultation, MUSAT)
ora has accumulated a large and comprehensive collaction of matarfal
dealing with all facats of agriculture in the Sahel and in other sewi-

arid tropical regiona. Members of the UCR academic community and visi:ore



to UCR have access to this collection through thu indexees of the
computerized bibliographic data base; access is supplied by subject,
geographic area, author and title. Computer searches:can be run to
compile lists of material dealing with specific combinations of topice;
for instance, insect peste of sorghum in West Africs. UCR usere and
area visitors can browsa in the Project Information Center which houses
the collection of reporis, reprints and specisl maps. Other aaterials
are available in the Campus Libraries.

The immediate evidence of the fupact of the information systes on
grant purpose can ba identified with the following:

1) Completfion of the Stete of the Art ou Agriculture in Semi-Arid
Environments vhich has been published by Springer-Verleg & Co., cl979,
snd te Volume 34 of rthe Bcological Studies Series. This study involved
eighteen facvity as suthors, end three of these acted as edftors. The
Informatica Center wvas directly reeponeible for assembling information
on the semnt-srid regions for the suthors. Most of thie (nformation vas
readily availabla from materiale compiled during the first thres yesars
of the progres, and supplemeated by nev msterial compiled during the
reporting year.

2) The research program ob covpeas, participation by NUSATIers
staff in the Internationsl Sywosium on Aainled Agriculture in Semi-Ar
Reglons, and publications related to ths ressarch.

Y) MUMATiIsre publicetion by Gretchea Valeh coveriug the Geographical
Isdax developsd by the Informetion Center and putrlished by 4. K. Hall

Publishing Co., cl977. The effert of the publication se & result of



its purchase aod use on a vorldwide basis has been a strong influence
in developing worldwide linkages and in providing useful information to
meny organisstions through the services provided by the Information
Ceater.

4) MUSATiera publication by program Librarian, Doris Illes, sn~-
ticled: Resource Directory for Aaricultural Research in Semi-Arid Regions,
published by G. K. Hall, c1979. The Directory impacts on the grant pur—
pose of promoting an extensive awareness and cooperation among individuals
and organtcations engaged in agricultural research projects worldwide.
The work contains 1,500 citaticna for reference use. It is anticipated
that addittional contacts wil]l reeult freoa this publicetion through
reforzals both national and international.

3) CIDMET. The development of this organtsation through the con-
tinued efforts of the MUSAT:sra Director and the program Librarfan tn
ite davelopment has provided a much broader based informatton base than
the MUSATiers Information Center can provide. The rooperstive CIDNET
Tesources coapriss spprozimately 32,000 ftems with ccraprehsnsive
subject and geogrephic coverage and specisltles applicable worldwida.
This added dimension can have & strong lmpact on many developing
countries provided future funding can be obtained te continue CIDNET a8
4 conter to provide information to thess countries. Propnsed projects
by NUBAT:iars otaff ure baing developed to make possiile ducument
delivery to the developing countriss and tu expand searvice putentials,

6) Statfetical dats accumulated In the lufarmation Centet. The

susber of requests for information, their origia, types of information



rueded, organisations requesting informa®ion, outeide visitors and
Incal etaff uss of tiie Center are s« direct indication of the impact on
achieving grent purpose (Ses Appendix I, 11, II, snd 1IV).

7) Tthe devealopment of the program’s dryland agriculture collectiom
has made possible the servicss of providing specialized and compreshen-
sive bibliographies, couputar s:arches and informatf{on packets. These
unique and individuilly tailored ssrvices are supplied aa appropriate
and applicabla to users’ requests. The central information system also
channele MUSAT:ara publications worldwide and exchangas matariale with
organizatione through the Natfonal/Intarnational Cooperative Exchange
system.

8) The growth of the Information Center is {ndicated by tha number
of entries. The entriss are selected through cocoperation with the
MUBAT:sra staff {n defining sreas as well as valusble publications that
fit {nto the vbjectivea of the projects. The collection also has many
ressarch reports, eymposius publicatirme and many other materiala not
wsually found in e general librery. These, along with a significant
map collection and scientific pudblications, comprise a collection at
present of about 14,00( entries. With tha CIDNET entries, & data hase

comprising 32,000 entries is available and completaly searchable.

D, Objective/Output No. It Network of Worldwide Linkages

Thate 1s considersble interset (n the United States end fnter-

sstionslly ia the prodlens and development potential of the ‘emni-arid
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tropice. Tha specific targets of the grant in this ares axe: develcy-
iag cooperative liaison with governments and organizations end, where
applicable, their parent organizations in the developed countries. The
dusl role of the Information Center and parscnal coutacts with govern-
ssnte, organizationa, institutions and other groups is un indicator of
development of worldwide linkages.

A coxpusite liating of the linkages s given in Appandix IV. The
following are other indicatione of the impact of the grant in achieving
the grant purposes:

1) Projects in developing countries. One project in Upper Volta,
entitled "Hanagement aad Perception of Indigerous Agricultural Systems
io a Semi-Arid Region of Korthern Upper Volta", has been complated.
This project “was bean usod as a means for training of staff through
visitation to the village sites and as an information source to plan
future projects {n the Vest African semi-arid tropics. A second
project, entitled, "Quuntitative Analysis of Dry-Farming Systems in
Seni-Arid Regions of Africs” was undertaken in Senegal in 1976. Thie
1s a continuing project with research iaput being coantributed by
scieatists from both Benegal azd UCK.

2) Rxchange scientiat program with (S,0OM and the developing
oountries. A #0lid linkage with UCR has been sstablished by this
progran which will be helpful tn lwplementing needed projects i{n the
seni-arid tropica of Africa. DReporte, publications, and lettere from
ORITOX hasadguarters Indicete an impact from these activities on the

greut purpose mmd their tesearch progrems ta Afrieca.
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3) International ressarch centers, ICRISAT and 1ITA, have coa-~
tinued to be a part of the linkags developed sarly in the grant.
Cooperation with ICRISAT in Upper Volta in 1977 on cowpea and sorghum
plots, and with IITA on program planning with cowpsas, showa s continued
interest by these organizations in & coopeTative relationship with UCR
in project daeign, information exchanga, snd project development and
implementstion in the semi-srid tropics.

4) Publication of thae Directory entitled Regponrce Directory for

Asricultural Repeasrch in Semt{-~Arid Regjions. This publication provides

st outlat for linkages with UCR and research aclentists, ressarch
centers and orgenisaticns concernsd with internati{cncl development.
The previous publication, & geogrephical bibltographtc index entit)sd
Meizaure Dtiligstion in Sewi-Arid Tropice; eusser reinfell sgriculiure
OEEAT exa) Project. A Bibliographic Dete Bass. . ., has had a world-

wide impact on the purposs of ths grent in devaloping liakages.

3) The National/Internatfonal Coopaerative Exchange Program has
developed into a vital costinuing linkagc with orgenisations engaged im
research and activitioce related to MUBAT:sra objactives. Not only has
the progran gained valuable mesearch publicationa free of charge to the
eollection, dut the progrea hae been able to directly disseminate
resssrch materiala, reporte, publications and referrals to interested
groupe vorldvids. This s an sctive ocutput of the improved and expanded
knovledgs dasa at UCX.

T™he linkages developed by cnatacta, and projects originating froe

these l.nkages, coms closest to the undarlying philosophy of the graat
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purposa: to devalop m‘iqu improving conditioms ia lhis aresa ia a way
that directly involves the p‘;‘f:np living thersa, that takes int> sccowmt
the reality of life there in its mamy facets, snd does nct sivply
present theoretical or technical tow;hdgtiono which are in fact
impractical u«nd unacceptable. 7‘

The first threa years of the grant paved tho‘ vay for close and co=-
operativa linksges, end many of these watured in the fouxr.h year and
have been continued in the reporting ysar. These ltnupl‘v pcovide the
basis for continual progress in all other program areas for h:tn;\.

A
a

projects.

C. ObJestive/Output Wo. 31 Improve: Research Capability and

Incressad Xnowledge Base

Although sach of the objective/outputs serves as a link 1n
overall development of the grant purpose, the improvement and develop-
wsent of a core of program research etaff that will be involved in
projects in the semi-arid tropics ia the key to resching the grant
purpose.

The selection of cowpeas &a & major crop im which to build cow-
patence of the research staff for development purpoees has proved to be
a valuable training dase. The breadth of cowpea projects related to
the intereets of the progrem staff have involved: weoll-water-plent
relattions, sysbiotic nitrogen fization, cowpea bresding, cowpes root

oystenc as & function of varfuty snd soil conditions, wodeling atudies



related to plant growth snd yield at Riverside amd in Senegsl, and
aematology research.

T™he cowpsa studiss have basn supplamentsd with infovmation gained
from the indigenous studies conducted in Upper Volte on farming syetems
and methods. Although the data from thase studiss have not been completely
analysad, information on planting datas, soils within the village areus
where cowpeas are planted, insect and disease damage, and ylalds will be
available. Visits by faculty to IITA and the project conducted in Senegal
by A. B. Hall in 1977 as waell as the project planning meeting on cowpeas
held in Dakar, Senegal in 197B, and the faculty-sc{entist exchange project
with ORSTOM have each contributed to building a strong research capability
in eemi-arid tropic crop producticn. The knowledge base daveloped is
broad, comprehensive and although oriented to one crop cuts across sevcral
vessarch disciplines.

The graduate s”udents projects with field and basic ressarch studies
have greatly aided in the training of grant program staff. NKev spproachece
to field research have besn gained from data obtained in the graduste
programs and new projects vhich were undertaken during the fourth year
from this source vere complseted.

The experience gained from the research projects bas had a strong
impact on the grent purpose. A research and development draft proposal
prepared in June 1978 with representatives of the Senegal government and
IITA as the major cooperators with UCA vas made pussible through reesarch
ia Senagal, with IITA In Upper Volta and &t UCR. I1TA s located with

ICRISAT (n Upper Volts and 1s testing varieties in many areas of Upper



volta and is testing verieties in many areas of Upper Volta under
various rainfall snd soil conditions.

Research publications, faculty and graduate student activities in
presenting research date at soclety wmeatinge, participation in the
International Symposium on Reinfad Agriculturs fia Semi-Arid Reglons hald
at Riverside, and completion of the State of the Art on Agriculture in
Semi-Arid Environments attast to the impact of research on the grant

purpose. (See Appendix V for publicatfou lis? and accumulative sctivi-

ties Objective/ Output No. 4).

D. Objective/Output No. 4: Increased Advisory Capacity

Progress has been mede in saveral directtons in developing
progras staff in advisory capabilities. Program research staff and
others have been provided opportunitias with grant funis to learn about
agricultural condittions in semt-arid tropic climates through travel, by
stteoding and participating in (nternational mestings, and by other
sctivities in developmsat programe. Rsading lists, seminars, lectures,
filme, and specisl materisle (made available through the Information
Center) have provided a lsarning bass fur progres ataff concerning the
semi~arid tropic regions.

The scisatist exchangs progras developed in the sscond yesr of the
great with CRSTOM and IXAY and developing coum’ry organizatlous has
proved to be a fruitful means tor increasing advisory capactlty. The
eosperative pregrams with Sensgel and Upper Volta sad with ICRISAT sad
1ITA In thoos countfies have provided program staft with advisog

opyortunities tn developing countries.



Although the various methods described for increasiag sdviscory
capacity have been beneficial, the desired impact on the grant purpose
of preparing sclentists for advisory purposes were not completaly met.
Tha sssunption was wade in the grant that AID would provide opportunities
for the program staff to attain expericence through essignments in the
developing counrries, and thus improve thair advisory capacity. Only
two opportunities were provided and thuse only for the Crant Director,
1) representation of United States at CENTO meatinge in Turkey 1976, and,
2) sttend meetinge in Central America and to assess seni-arid probleas
ia Guatemala 1977. Xo other opportunities with teame that are ssnt to
daveloping countries to assess problems and prepare reporte wvas offered
by AID to the 211(d) Crant faculty. However, grant funde were used for
devaloping increased advisory capacity and this proved to be an effective
ssans for mueting this purposs. A total of 14 faculty and ) staff ware
supported from grant funds for isplementing projects in developing countries,
salyuing and assessing needs, developing linkages and proposals, deter-
aiatng sducation nseds (n intsrnationsl dryland sgriculture and those
avallable 1n the Unfted Btates and developing information nseds nationally
sad interustionally. CID has offered opportunities for amivisory develop-
sont but mostly long term overseas, since our faculty waa tnvolved tn
Srent projects and many outside our faculty eapertise, hons were accepted,
CID will offer tuturs opportunities and appropriate mea will be accepted
by faculty.

The planning grant for the ba . o8 (RSP et Michigan ‘tote Uni-

vereity (MBU) has offered oppertumiv, .47 seversl of ovur faculty to
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participate in assessing and analysing production and constraints and
progranm planning i{n various developing countriea. Information on cowpeas
was aleo supplied to the MSU planning grant by MUSAT:isra library ae well
a8 a microfiche printout of the dats base.

The faculty has offaered to MSU their expertise in asefsting with

the 3tate of the Art on cowpeas.

R+ Objective/Output No. 5t Education Capsbilities tn Dryland Moiy-
ture Conaervation and Utiligacion

Wth the addition of some new courses and reviasion of ocher
o0urses in soil ecience and plant science, and with the development of
f1eld vesvearch studies, UCR 1s nov in a position to train graduate
otudente from semi-arid regions in agriculture. Since the grant does
not eupport foreign students in graduste work at UCR tha program has
00t h'd an opportunity to work with students from thae dryland farming
areas. This aspect will be developed in Title X1l projects.

The program staff, wvith aaperience gained in the field reesarch
studise, is prepared for special training of foreign scienti{sts on short
tern asaignmente. Offers for thia type of tratning have besn made to Malf,
Upper Volta and Senegal. Two sclentists from CHRA-Bambey spent seversl
veaks at DCR, howsver, the number of scisntists in thesa atess {s extremaly
limited and their poettions are vital to thelr country prugramse. Arranging
for a time vhen they can be at UCR for special training s difftcule,

The curriculus as tt is now coastituted, Including the field ressasrch

progren, (s counsidered to be developed eufficiently for graduats tretning



of foreign students. The practical aspect of the program should be
appealing to the governments of the developing countries, since this is
the greatest need in implementing their agricultural programe. We
believa the objecti{ves far thia part of the grant have been met and
that the fmpact on grant purpose will be realiszed in future years.

The film entftled "New Directions in Dryland Paruming", produced
by U.S.1.A., now International Communicsation Agency (ICA) has had a
positive impact in developing countries. Mioy letters have been
received from peracns in those reglions after seeing the film requesting
addict{onal information on UCH, the dryland agriculture program and
financial support. F.nds for support of foreign graduate students in
the University is ususlly not available—1f funds could be made available
a number of students could be trained at Riverside that would fit their

countries needs and objectives.

V. OTEER RESOURCES FOR GRANT-RELATED ACTIVITIRS

See Soction VIII, page 93 for use of other Teaouresd.



VI. UTILIZATION OF INSTITUTIONAL RESFONSE CAPABILITIES IN DRVELOPMENT

PROGRANMS
A. Requests for Assistance

Becauss of incressed publicity of the Projact, and becauss of the
unique nature of the Information Center’s collection and services, many
requests for bibliographic and reference assistance wera recesived during
the reportiug year. These requests covered a wide rangs of topics, and
somet imes dealt with geographic areas outeide of MUSAT:sra’s scope. All
requests were acted upon, however, and many were circulated among the
CIDNET ceanters for further refersnce efforts.

In addition to these formal requests for materiale and biblin-
graphies, a numbar of eixchange programs have been established. In mny
1ibrary collsction duplicate coples of books and articles are oftren
unavoidadle, and these are offered on exchanpye to other amtitutfions.

In addicion, publications can sometimes be ordered specifically to pro-
vide NUSAT:sra’s part of the exchange agreement. This can be part! ularly
helpful 1a the case of developing coumtry libraries, vho often experience
difficulties in obtaining some U.B. publications. Exchange sgreements
have been estadlished with the University of Ibadan, IITA, and the
Institute of Agricultural Ressarch at Samaru, among many otlaerm.

The faculty wers involved principslly in program developsent for
the bean/covpea (RBP. Approzimstely 40 man days uverseas vers con-
triduted to development of program and aeveral other Jdays in development

of projacts related to the (RSP. All requests for assistance wore



. V.ed for development programs in which UCR had expartise. Mauy
P . jects vere considered from CID and some proposal vriting was domne by
UCR faculty in these projects. At preeent no UCR faculty are serving
in projects undertaken by CID. Some CID projects are under considera-
tion by UCR and cooparation on othar projects has taken place. Two CID
projocts ware not funded in which UCR had & commitment. For itemiza-
tion of requests received in the Information Center and those fulfilled

by faculty sse Appendix I'I-A und B at ené of report.

B. f8pscific Information

The Univsreity of California, Riverside hae over the yearv attracted
8 Sarge number of foreign students because of ite program in agricultural
scienca and programa in liberal arts and the sciences., There ave 140
foreign graduate students at UCR, counting all foreign countries. Devel-
oping country students in the Departments of Botany & Flant Sclences and

Soil snd Invironmsntal Sclences sre as followse:

GRADUAIR STVDRKNTS FROM DEVELOPING COUNIRIRE

lotany & sotl &
Sasatry Rhant _fcisnces Eayirenmsntal Asisnces
Brastl b | 2
Chtle  §
Republis of Chine
syt 1



n

Coat’d.
Bctany & Boil &
Louatxy Rlant Acisnces Enviroumental Scisnces

Izan 3
1raq i 1
Korea 1
Libya 8
Malawi 1
Mexico | ® .
Morocco |
Nigeria . o
Pakistan S |
Suden 11 4
Telven |
Taasenis O b

Totale 0 L)

These students, along with the matire greduste student body, are
tavitrd to attend the seminars and lecturee sponsored by the Project.
The entice group oftse benefits greatly from the quections and discuseion
offered by graduate studeats fros the devaloping count.les at the Project
sominars, and the free emchange of 1dass and expertfences offers sducattion

in fte best end truset senses.

c. Linkagee

Important cleswats ia wmtablishasat and aatatsnsnce of liukages,

both tatarnational end dwmsatic, are personal visits asd travel by
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program staff. Travel during the last year was limited to projest and
development objsctives. These are briefly summsarized ae follows:

1. Dakar, Senegal. Discussion and planning with ISRA, IIYA,
Cornell University and Boyce Thompeon Institute for Plant Research
conceruing coopsrative project proposal on cowpaa improvement.

2. East African Countrise; Kenya, Tanzaria, Malawi, Botswana,
Zatre, and in West Africa Nigeris as part of Laean/cowpes-CRSP. (Ses
Appendix V Bean/Cowpea-CRSP Report).

Tvo typee of linkages were developed during t’»a life of the graat.
1) Ianformation Center linkages and 2) other program linkagee covering
the temaining MUSATiera activities- BSes Appendix IV for partial

sumsation of linkages.

D. Utilization of Institutional Response Cspacities on Folukion
of Developing Country Problems

WISATisra vorked towards solutions of two major problems in the
Sahel and ather semi-artd tropical regions. The firat of these prodlems
1 the need for t{nformation for developasat. Thia nond 1s felt in the
developed nations focusing attention on intsrnational davelopment and
tn the developing countries. Many of the activities of the Information
Center have been directad toward the solutton of this probles beyond
1te primary goal of supporting MUSATiera reseerch.

Although MUSAT 1ara can serve a limitad clientele in the semi-arid
tropics vith information related to the program, its effectivensss in

dosument delivery te limited by lack of funde and & concentrated progranm



for the region. The forwmation of CIDNET as s functioning unit could
greatly enhance the MUSATisra document delivery progran while brosdening
tha {nformation base.

MUSAT:sra has devotad a coasiderable time {n prumoting CIDNET and
st present the bibliographic index data base for each of the five
universities comprising CIDNET is on a ccwputer printout system {TRINM)
and is completely sesarchable. A proposal for delivery of documents was
made to AID in 1976 by MUSAT:wra, but not all CIDNET member universitiaas
had their dsta bases coasplete and operative. Since this problem has
now been solved a proposal for a document delivery system for the
devaloping countries was submftted to AID in February 1979. No actiom
has been taken on this proposal. A oue year {nterim proposal was
subaitted to AID tn October 1979 for operatiunal funds to tenvert to #
CIDWKT Center. This proposal fz expected to be funded.

The second major problem MUSAT:sra has worked on concerns ressarch
projecte and technical training that can be used to tncreass food produce
tion 1n thess reginne. The areas covered by pressut research include
ooil-vater crop relationahiys, farming sywtems and management of eoil,
vater and crop production. The ressarch in Upper Volta (s destigned to
provide basic information for planaing and dev. sping farming aystsm
approachse, and to provide informstire om erosicn and run-off. The
simuletion modeling project initiated in Sensgsl (s dustgned to test
data asvailabls at OXRA Bambey. The results of these Jtudiea can be
appliad to large areas in the 3ahel ae wvoll as other seanl-arid trople
areas, thus broadeaing the significance of this research and it

influence on crop wee.“~grion.



Because thwso research projects were conducted within the Sahel
region they can be continued by researchers within th: region if desired,
dats 1is applicable witb little adaptaticn, and projcq'tu can ba continued
with cooperative assistance from Project faculty mesbers at UCR.

One of the major problems in the drier areas of the Sahel (300~
S00mm rainfall) concerns management of soils and the available water to
provide consistent and atable crop production. A very large part of
the population lives in the drier cegions, and little progress has heen
made in assisting the farmers in maintaining stability in crop production.
MUSAT:ora, IITA and representatives of Senegal as major cooperators met
in June 1977 and developed a draft proposal applicable to tha drier
regions. This would be a beginning to assist the farmers in develcping
a stable production system through research and application. No action
was taken by AID on this proposal even though ISRA had requested
assistance. The Title XII, Bean/ Cowpea CRSP was being considered and
this may have delayed action on the proposal.

A very small proposal for conducting research on cowpeas in Senegal
by A. B. Hall will probably be funded by the Bean/Cowpea-CR3P 1f this
program is funded. HRowever, the axpertise gained by the UCR faculty
under the 211(d) grant in cowpea production and in various areas

related to production is only being partially utilized.



VII. INVOLVEMENT OF MIMNORITY PERSONNEL AND WOMEN

All positions of employment in the Project are recruited through
vegular University procedures, following UCR°u guidelines for Affirma-
tiva Action and Equal Employment Opportunity.

Because of the nature of the Project, ond tha grographic area of
conceru, MUSAT:sra has slways been active in involving minorities in
its activities. Efforts have been particularly strong in effecting
liaison witn the Black Studies Depasrtment so a8 to create an employment
pool of minority applications for student and genarsl assistance posi-~
tions as they open.

During the reporting year Project staff personnsl has included

the following:

Project Office Staff 1 woman
Information Center BStaff 2 women
Students/Ceneral Assistants 2 vouen, one f vhom s
of Mexican-American
extraction
Research Assistants 8 men, one of whom is Black
VIii. OTERR

In & project of this nature there is alwvays a rather large University
contribution in program space, and in faculty and etaff timc, that is
involved in cooperative activitiee such as planning, evalusting, and di-

recting program activities. UCR has been particuiarly helpful to the grant



progran by providing space at the beginning of the progrim to house the
Information Center, and office space for the Program Director, Librariam
and secretary. Excellent cooperation has been extended by all units
connscted with the Project, but in particular by the UCR Library ataff.
It is not the intention to delineate complete University support, but
rather to point out the significance of this sspect in the 211{4) Proj-
ect. Some eetimats of faculty and staff time may be made using the
Objectiva/Output method as a basis. Time involved by the UCR Accounting

Office .s not included.

Man Hours
1. Objective/Output No. l: Centrel Information Canter

a. Information Resvurces Team - Composed of five

UCR staff and four faculty - 10 msetings and

individual consultation 250
b, Executive Committae %
6. B0l end Enviroomental Sciences Dept. office

services (budget, stc.) &0

3. Objective/Output No. 2: HNetwork of Worldwide Linkages

8. Part of the Information Resources Team activity 30
b. Executive Committes )
6. 801l and Envirommental Sciences Dept. office
services (budget, etc.) &0
3. Objective/Output No. )1 Improved Resssrch Capsbility
and Increared Xnowledga Base
8¢ BRssearch Team (consieting of four faculty) -
Meetings, graduate student rommtittes, individual
attention to graduate studen!s by six faculty 2,000

b. Emecutive Committee %



4.

3.

»”

¢+ Boil and Environmental Sciences Dept. office
services (budget, stc.) AD

Objectiva/Output No. 41 Increased Advisory Capacity

2, Rducat{onal Training asnd Adviscry Team - Cossisting
of three wembers ~ Two meetinge and individual
consultation 20

Objective/Output No. 3; Yducational Capabilities (n
Dryland Moisture Conservation
and Utilization

&. Curriculums Developwent Team -~ Counsists of five
mesbers - Two meetinge, travel to other untl-

vereities, consuitation, tesching 20
b. Executive Committes 2
€. $oil and Enviroomental Sciences Dept. office

servicea (budget, etc.) &0

TOTAL MAN HOURS ‘.‘sg
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APPEMDIX 11 (continued)

Livestosk Production ~ 12 (&)
Malg - 1 (1)

Maps (all typas) - 28 (9)
Marketing - (2)

Mauritania - 4

Mechanization ~ 4

Mesquite (Prosopig) - 4
Millet ~ 7 (2)

Modelling - 6

Moisture Ut{lisation/
Rainfall - 8

Natursl Rassources/Environseat/
Zcology - 9

Nematodss - 2 (1)

Riger - 6 (1)

Nigeria - (2)

Nitrogea Tinstion = 3
081 Crope ~ 3
Pastorslism = 3(1)

Poar - (2)

Pedology - )

Teat Hansgomsat - 11 (3)
Plant Brseding - 3 (2)
Plast Protection - 3 (1)

100

Plant-Water Relationships - 44 (7)

Planting Date - 2

Rainfall - (3)

Rangs Management - 19 (7)
Reclamation - (4)
Ressttlement /Migration = 2
Rice - )

Root Systems - §

Runoff - 4

Rural Development - 8
Sahel - 18
Sslinity/Leaching - 10 ()
Bavannaho /Crasslands - &
Sead b Cratn Storage - 2
Semi-Arid Reglone ~ (6)
Sensgal - 6

881t /rlood Zontre) -« &
Sociceconomic Devilopmeat = 13

got) Fertility/¥,tetute/
Chantstyry -~ "2 (3)

$ol1] Management - 56 (1))
forghum - 12 (J)

Sudan ~ (1)



APPENDIX I! (continued)

Tangania - (1)

Technical Assistance - 19
Tillage - 3

Upper Volta - 3
Vegetation - (3)

Village Studies = 7

101

Water Conservation/
Harvesting - 2

Water Management/
Rydrolegy = 23 (16)

Weed Control -~ 2
Vest Africa - 17 (3}

Wheat - 15



APPENDIX III-A

Requeats for Assistance Received during Reporting Period Jume 30, 1978 to June 30, 1979
(EXTEMSIOR JUNE 30 - SEPT. 30, 1979)

A. Reguests Attended

Descriprion of Request V¥hom Did You Wio Funded Size of Effort
for Assistance Assist? Requestor Assistance Dollar Man Days Results of Assistance
Biblio, articles on Moctar Touzce Same Project 1.10 o2 Alded research
scil macsgenment (Senegal) i.S.R.A. Rice vpdated info.
Research Station
of Djibelor
Senegal
Root szatomy of grasses Pr. D. P. Taylor, Sane Project 3.05 1.5 Aided research
& erp. Panicus maximom ORSTOM Ladoratoire follow up cita-
(articles, citarions, de Nematologis tions as available
cther researchers is Dakar, Senegal
the field
2idlic: crops & Michael Cezt Sane Project 1.75 «3 Working on projec\
irri{gation #ationsl Collesge & article
of Agricultural
Engineering
(STLSOE)
Bedford, England
Info, diblios o=: Dr. Antonio G. Sane Project .50 2.0¢ Aided research &
Draicaze =vstems, Sse2om, Jr. backgrourd material
drylzad agriculture/ Instituto Uniw- for teaching purposes
faruicg, rainfed ersitario de EZvora
cocaditions Evcia, Portugal
3iblios cu cowpesas, Patrick Cochrax Same Project 1.15 2 Research for
food production & Research & Devel- commercial
processing methods opment, Loma Licda enterprise
Foods Co.
Biblics. & wpdates Doug Haveczs Project 1.25 25 Aided instruction

va covpeas f{or
taachiag references

Agriculture Dept.
Loms Linda Univ.
Riverside, CA

& coursevork



APPENDIX III-A (Comt‘d.)

Requests for Assistance Received during Reporting Period June 30, 1978 to Junz 30, 1979

A. BReguests Attended

(EXTENSION JUME 30 - SEPT. 30, 1979)

Description of Request
for Assistance

Size of Fffort
Doller Msan Days

Results of Assistance

agric. planniag iafo.,
{ofo. oo project comput-
erized data system &
services

All avatladle info.
oz range nanagement
b livestock produc—
tion & all materials
related to Niger

Biblio. ca cassavse &
tnfo. oo geographical
discriduticn of
cassavs

References cn covpeas
{n relation to night
tampersture oa yleld

3idlio. on cowpeas &
info. ot plant breeding
& tamp. effects

Whoa Did You Who Funded
Assist? Requestor Ass{stance
Rasser E. Same Project

Al-Saleh, Min-

istry of Agric.
& Vater, Riyadh,

Saund{ aradbia
Babars Heinzen Same - Barbara
Riger Range & Heinzen

Livestock Project
U.S. Embassy/Niamey
U0.S. State Dept.,
Vashiagton, D.C.

Bonnie Landa Dr. Brucse Project
tiorld Life V. Halstead
Research Institute

Coltom, CA

Dave Garza Same Project

TR Grad student
Bot. & Pl. Sci.

Dr. Bruce C. Same Project
Iarie & Dr. Don

Beech, CSIEO. Div.

of Tropical Crops &

Pastures Cuaninghams

isb., Brisbane,

Australia

Cooperation & sware-
ness of computer
systems design

Consulted collectiom
at length (from Apr.
3-Apr. 20, 1979). Ex-
tensive/comprehensive
resesrch & duplication
of materials to pro-
vide a base of mater-
ials for Irfo. Cemter
of Kiger Range & Live-
stock Project

Aided research &
lecture preparation

Assisted literature
research

Provided sdditional
ref‘es for research
projects

ot



A. Requests Attended

APPENDIX I1I-A (Cont’d.)

Requests for Assistance Received during Reporting Period June 30, 1978 to Jume 30, 1979
(EXTENSION JUNE 30 - SEPT. 30, 1979)

of tober crops, esp.
yoms

(from Kigeria)

Descripticn of Request Whom Did You Who Funded Size of Effort
foer Assistance Assist? Requestor Assistance Dollsr Man Days Results of Assistance
Info. om providing major John A. HMhaville, Same Project 5.20 1.00 Provided infoc. to
crep info 2t small farm Regional Commissioner, gssist in agriculiural
level, covpeas, imple- Yusuf H. Nabalang anya policy development
ments Mat“l Exec. Committee
(Members of Parifament
of Tanzania)
1nfo. oo ar{d & semi- Dr. A. S. El-Beltagy Same Project 6.75 1.5 Provided info. for
ar{d crops, pudlicaticus, Faculty of Agric. Egyptian project, "New
articies on same Ain Shames Univ. Crops for Arid & Sewmi-
Shubra El-fhima,Zgypt Arid Zones" sent pub.
Bidblic. oa scrghum & Jir Yerguson Same Project 1.05 -3 Aided graduate
citsticzs oa photo- UXR Grad Studint research
per tod Pl & 7ath Dept.
info. oa scil mansge- David Giles Same Project 1.30 -3 Alded research & 1it-
- ment, esp. sspects of Bunting Technical erature searcu omn U.S.
acil crustiag (pri- Services, Ltd. materials assisted
merily T.5. pud.) Hertsford, England consultative work
iofo. ca jojoda, all Larry Sterling Same Project 50 -2 Public service &
aspects Besperia, CA referral to Dr.
Yermanos program on
jojoba
$iblioc: cowpeas, Dr. Raphael Same Project ongoing assist- Assisted research
oesatodes /nenstology, odihirin, Visit- referred tance (6 mo. project & provided
scresaing for resist- ing Prof., 'R by Dr. Van project) background materials
mce, oematode diseases Fematology Dept. Gundy, UCR for teaching/exten-

sion purposes

Yot



A. Regques®s Attended

APPENDIX 11I-A (Cont’d.)

Requests for Assistance Received during Repcrting Pericd June 30, 1978 to June 30, 1979
(EXTERSION JUKE 30 - SEPT. 30, 1979)

zripticn of Request

IcT Assistamnce

Results of Assistance

n:tertials, publicatioms,
€. om lznfo. Center
rriources, services and
= lectiom

Fisitaticu with DQR
faculty {n Soil Sei.,
Botany & Pl. Sei. &
U.S. Salinity Lab.
Tesearch programg
dealing vith food
production

To estadblish coop-
eration vwith univ’s. &
crg’s, infc. on research
Fivgrams, info. oo arid
lemcde sgric. lufo. onm
develcpirg self-
sufficient desert
communities

Iofc. oo mechacism of
drought-irduced earli-
mmes for covpeas & other
crope. Also {lowvericg
date, groving season,
cycle length & growth
stages for short-cycle
cross

Whoa Did You Who Funded Size of Bffort
Assist? Requestor Assistance Dcllar Man Days
Lanzhou Insti- Same, No Cost — —_—
tute of Desert thru
Research (Aca- Bob
dexia Sinica) Yord
Peking, China
Dr. Ahmed Bakr, HEat. Project 3.00 1.00
Faculty of Agri- Acsd.
culture, Cairo of Sci.
Uaiv. Hatl.
Research
Council
(dash, D.C.)
M11 Bishay, Same Project 3.25% N
Dir., Desert .
Developaent
Demonstration
& Training
Anerican Univ.
Cairo, Egypt
David A. Grants, Same Project 1.75 .

Grad. Student
in Bot. & Pl.
s$=21., UCR

Provided materials &
info. sent through sci-
entific exchange program
arrarged by Natioral
Geographic Soclety

vith Institute

Developed ties with
research programs {n
Egypt Exchange ties
for materials. Afded
teaching effectiveness

Develop cooperation
for project, provide
svareness of campus
expertise, info. on
desert develop.
applications

Support new research
design & literature
search for graduste
study

£01



APPERDIX III-A (Cont’d.)

Requests for Assistance Received during Reporting Feriod Junme 30, 1978 to June 30, 1979
(EXTENSION JUNE 30 - SEPT. 30, 197%)

A. Reguests Attended

Descriztion of Request Whoa Did You Who Funded Size of Effort
for Assistance Assist? Requestor Asgistance Dollar Man Days Results of Assistance
Info., ref. om practice Dr. Rodert L. Same Project 5.60 1.5 Extensive search of
of ley faruing (n sesson—- McCown, CSIRD data base for liets of
ally—dry acd/or tropical Div. of Tropical descriprtors fur project
climstes Crops & Pastures, use
Davies Lab.,
Townsville, Australias
Izf. pkg. oo range Dr. Bugh Same, Project 4.00 1.00 Extensive search of
mzagnent & forestry Bollinger, Plant referred dats base for all avseil-
ic Fecyas Rssources Inst., by Dr. Heary able references, back-
Salt Lake City, CIDNET ground country info.
Utah for overs=as project
assignment
Library/drcumentation Dr. Ervin Same Project 1.50 -5 Provided wmicrofiche
éaveloparat to expand Saith, Mootana Referred : copy and data base
1tbrary in internsticacal State Univ., from holdings of info. about
food & agric. prodblems College of Agric., CIDMET scquisition system
Bozeman, Montana & referrals for 1it.
development
Iafo. adbout dsta bdase Dr. Alemeny, Same Project 75 2 Provided publications
msreri{sals relating to Instituto Iovesti- & inf. concerning
frrigazion & drainage gaciones de Kiego y topics & add. info.
Drenaje (Drainage + services aided
Irrigation Research research

Institute) Ministry of
Agriculture of Cuba
&3d Representation of
F.A.0. Project



APPENDIX I1i-A (Cont‘d.)

Requests for Assistance Received during Reporting Period June 30, 1978 to June 30, 1979

A. Reguests Attended

(EXTENSION JUXKE 30 - SEPT. 30, 1979)

Descripticn of Reguest
for Assistance

Size of Effort

Dollar Man Days

Results of Assistamce

Bi®lio. search on
livestock & cattle in
oorithers Kigerig~—
pastcoral sector &
tanchizg

Availadle info. oca
érylazd agric., pub.

b description of imfo.
facilitles b services

Yarevials for doc-
amectation ceater 1o
Urper Veolta, tesearch
reports of Kobert Yord s
work in Upper Volta and
&y inf. relatingp to
scil & Pl. Sci.

Available agri-
cultural info.
relatizg to
Ysmganta

Izf. oc taformation
Services & facilities
on drylasd agriculture
esEArcy:

Infe. oe inforsstiom
systen & services,
possitle linkages &
teferral services as
wall as mstertal

anchenges

Whom Did You Who Punded
Assist? Requestor Assistance
Dr. Michael Same Project
Uatts, Univ.
of CA, Berkeley,
Dept . of Geo.
Berkrley, CA
M.S. Khan Rana, Same Project
Dir., Agric.
Trainiang Inst.,
Rehim Yar Khan,
Pakistan
Arlzn McSwain, Sams, Project
Program for Semi- referved
Arid Yood Crains by Dr. Paul
Research & Devel. Christensen,
(AID project) Chief of
Party SAPCRAD
Upper Volta
Johnsoa Semoks, Same Project
Crad. Student,
Sc1il & Env.
Sci. Dept, UCR
K. T. Priedrich Sane Project
SOEACOS Coop-
eration Tachniquse
Morocco
Rene Mavis Same Project

MWL Foundation
(Technical De-
velopment with
Developing Countries)
Amstardan, Retherlands

1.00

3.20

12.00

1.7%

2.50

o4

3

2.00

-2

-3

Sent ref’s to aid
project & background
msterials

Cooperstion & exchange
for developing Insti-
t<te activities

Assistence to USAID
project & relsted per-
sounel in research &
provided materials for
Upper Volta Documen—
tation Center

Background iafo. for
graduate research
project

Promote cooperationm,
exchange & assistance
for developing coumtry
resesrch projects

Promote & establich
info. & materials
exchange linkagss

Belped to expard s
swvarsuess & refervals 4



A. deguests Attended

APPENDIX I1I1-A (Comtd.)

Eequests for Assistance Received during Reporting FPeriod June 30, 1978 to June 30, 1979
(EXTEXSION JUKE X - SEPT. 30, 1979)

Descripticz of Request
fcr Assistance

hoa Did You
Assist?

Requestor

Who FPunded Size cf Effort

Assistance Dollar Man Days

Results of Assistance

Ltocatice of infcrwmatiom
as soil productivity,
mmual raisfall & kinds
of crops grows in Sudsn
& Alriza

xidlio., ref.,
mggestiocn for imfo.
os production &
gtilizaticon of desn
& cowpeas alomg with
turrent research om
thase crops

Trairing materials/
{nfc. relevant to rural
wster supply &
sanitstion oystems

in developisng

comtriss

L1l Yerrell
Univ. of
Missouri -
Coluﬁll. indust.
& Teck. Referral
Center, Columbia,
Missouri

Caroline
Boisington
Bezns/Cowvpea
Plannicg Prograx
Mich. St. Univ.
Dept. of Crop &
Soil Sci., Rast
iensing, Michgian

Anne S{mmons
Hariocal Watar
Well Associatiom
Yorthington,
Chio

Same, Project 5.20 .75

referted
by Mich.St.

Oniv.

Same Project 8.75 75

Sane Project 3.75 -6

Assistance to locate
referecces & sourcss
of professionsl
expertise

Provided extensive
covpea bibliography
for literature
search to aid
USAID/Title XII
Colladborative
Research Support
Program

Alded "A-I-D- Know—
ledge Synthesis Pro-
ject” to provide
info. necessary to
elimipate health
precblems & improve
living conditicms in
developing countries.
Also provided list of
persouns working in
this field



A. Regquests Attended

APPENDIX III-A (Cont’d.)

Requests for Assistance Received during Reporting Period June 30, 1978 to June 30, 1979
(EXTEXSION JUNE 30 - SEPT. 30, 1979)

Description of Request Whom Did You Who Funded Sizre of Effort
for Assistance Assist? Requestor Assistance Dollar Man Days lesults of Assistanmce
Iafo./pudblications/ Dr. Texd Same Project 4.35 .7 Promoted cooperatiom
easusl reporis Charoenwatana referred & avareness for Zord
relating to reseacxch Ihoa Ksen Univ. from Foundation & IDRC
for irrigated croplands Paculty of Agri. article supported cropping
Ihoa Kaen, on proj. systems projects.
Thailand activities Alded research for
irrigated cropland
under rainfed
conditiors
Pasearch fanfo./pub-~ R. K. Sivanappan Same Project 3.65 5 Cocperation & imnfo.
lications ralatisg to Tamil Nadu Agri. referred support for spplied
wat2r msagemsat & Oaiv. College of from project for crop
crop production under Agric. Engineering, article production
tainfed ccnditions Tamil Kadu, India on proj.
activities
Inf. oo soil mofsture S. Dimantha, Same, Project 2.15 ok Assisted Ph.D. research
regimes for dry zooes Soil Chemist, referred project in cooperatios
{semi-arid tropics). Land Use Div, by pr. J.C. with Agri. Univ.,
Alsc simulagtion models Ircigazico Dept., Dijkerman, Wageningen,
o moll wolsture studies. Colombo, Sri an Advisor Tetherlands
Requuat for Amonaal Lanka
Report Bo. Y("76-°T77)
Iaf. about XUSAT & Ir. G. Kaber, Same Project 1.30 3 Provided brochures &
l{cazature ralating Librarian, referred thesaurus for refer-
to 1rrigsticn & International from enceé & referral to
dxalzage Institute for articles wicrofiche data base
Land Reclamation ia at Royal Tropical
& Improvement, pub. Institute in
Wageningen, Wageningen
Netherlands
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APPINDIX IV

U.8. ORGANIZATIONS & UNIVERSITIES (a repressntative selection)

ACTION Library, M407
806 Connecticut Ave., N.W.
Washington, D.C. 20525

(Duplicate exchange listing)

AFRICAN-AMFRICAN INSTITUTE
1201 Connecticut Ave., N.W.
Washington, D.C. 20036
(Vistitor program)

AFRICAN STUDIES ASSOCIATION

218 Shiffman Center

Washington, D.C.

{National awareness & profeasional participation)

PORD FOUNDAT ION

320 Tast 43rd St.

Nev York, New York 10017

(Reference support, research inquiries, project documentation)

INTERNATIONAL FOOD POLICY & RESEARCH INSTITUTF (IFPRI)
1776 Massachusetts Ave., N.W.

Washington, D.C. 20036

(Reference service, document loans, research support)
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NTDVEST UNIVFRSITIES CONSORTIUM POR INTERNATIONAL ACTIVITIES, INC. (MUCIA)
Progran of Advanced Studies in Inatitution-B3uilding & Technical Assistance

Methodology-Indiana University

1005 Zast Tamth St.

Bloomington, Indiana 47401

(CID referrals, documentation assisiance)

RATIONAL ACADEXY OF SCIENCES
Natf{onal Research Council
2101 Constitution Ave.
Washington, D.C. 20418

OVERSEAS LTAIGON COMMITTEER
Amarican Council on Fducation
One Dupont Circle

Vashington, D.C. 20036
(Vistitor progras participation)



PLANT RESOURCES INSTITUTE
360 Wakara Way
Salt Lake City, Utah 84108

ROCKEFELLER FOUNDATION

1133 Ave. of the Americas

New York, New York 10036
(Project references, research)

SOCIETY FOR INTFRNATIONAL DEVYLOPMENT (SID)
1346 Connecticut Ave., N.W.

Washington, D.C. 20036

(Reference network participation)

SOUTHEAST CONSORTIUM FOR INTERNATIONAL DEVELOPMENT
Regearch Triangle Institute

Research Triangle Park, N.C. 27709

(CID referral)

TAMS/ACRICULTURAL DEVELOPMENT GROUP

345 Park Avenue

New York, New York 10022

(Visitors, project documentation support)

VOLUNTEERS IN TFCHNICAL ASSISTANCE, INC. (VITA)
3706 Rhode Island Ave.

Mt. Rainier, Maryland 20822

(Information services, referral)

NATIONAL WATER WFLL ASSOCIATIOR
500 West Wilson Bridge Rd.
Worthington, Ohfo 43085

CID/CIDNET UNIVFRSITIES

1) Colorado State University
Yort Collins, Colorado 803523
2) New Mexico State University
Las Cruces, New Mexico 8800)
3) Orsgon State Univeroity
Corvallis, Oreson 97331
4) Texas Tech University
Lubbock, Texas 79409
$) University of Arizona
Tucson, Arfzona 845721
6) California State Polytechnic University
Pomona, California
7) University of Caltiforula, Riverside
Riveratide, California 923521
8) University of 1daho
Moscow, Idaho 8384)
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9) Utsh State University
Logen, Utah 84322
10) Washington State University
Pullman, Washington 99164
11) Montana State University
Bozeman, Montana 59717
(Project support, reference & referral services, information systems and network)

BOSTON UNIVERSITY

African Studies Library

771 Commonwealth Ave.

Boston, Massachusetts 02213
(Duplicate exchunge, documents)

MICHICAN STATE UNIVERSITY

Sahel Documentation Center

International Studies Library

East Lensing, Michigan 4L824

(Duplicate exchange list, documentationm, referencs)

NORTHWESTERN UNIVERSITY
African Studies Program
Melville J. Herskovits Library
Evanston, Illinois 60201
(Duplicate exchange, documents)

PURDUE UNIVERSITY

Department of Azricultural Economics

Vest lLafayette, Indiana 47907

(Duplicate exchange, informition services)

STANFORD UNIVERSITY

Yood Research Institute

Stanford, California 94303
(Duplicate exchange list, reference)

SYRACUSE UNIVERSITY
E.8. Bird Library/Area Studies
Syracuse, New York 13210

UNITED STATES DEPT. OF AGRICULTURE

Science & Fducation Administration

Agricultural Pesearch-Wentern legion

Irrigated Agriculture Research &
Extension Center

P.0. Box 30

Prosser, Washington 9$350
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UMNIVERSITY OF CALIFORNTA, BERKELEY
Library

Barkeley, California 94720
(Information services)

URIVERSITY OF CALIFORNIA, LOS ANGELES
Africiu Studies Program
Los Angeles, California 90024

UNIVERSITY OF MISSOURI-COLUMBIA
Industrial & Technical Referc-sl Canter
1020 Engineering Bldg.

Columbia, Missouri 65201

AFRICAN ORGANIZATIONS & INDIVIDUALS SERVED (a representative selaction)

ASSOCIATION OF FACULTIES OF ACRICULTURE IN AIRLCA
University of Nairobi

P.0.B. 30197

Nairobi, Kenya

(Information services, research)

ASSOCIATION OF AFRICAN UNIVERSITIES
P.O.B. 5744

Accra-North, Ghana

(Information services)

BUREAU INTERAFRICAIN DES S0LS (BIS)
B.P. 1352

Bangui, Central African Republic
(Documents exchange)

UNITED NATIONS ECONOMIC COMMISSION FOR AYRICA (UNECA)
P.0.B. 3001

Addis Ababa, Ethiopis

(Information services, project support)

UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP)
P.0.B. 30352

Nairobi, Kenya

(Information services, reference)

CAMERQON

PANAFRICAN INSTITUTE FOR DEVELOPMENT (PAID)
B.P. 4078

Douala, Cameroon

(Information services, reference)



119

CYATRE D’INFORMATION, DE DOCUMENATION ET D’ETUDES DU PLAN
B.P. 875

Yaounde, Cameroon

(Information services)

CHAD

OFFICE DE LA RECHERCHE SCIENTIFIQUE ET TECHNIQUER OUTRE-MER (ORSTOM)
B.P. 65

Fort Lamy, Chad

(Reference services)

SERVICE METFOROLOGIQUE DE LA REPUBLIQUE DU TCHAD
B.P. 429

Fort Lamy, Chad

(Reference services)

ETHIOPIA

INSTITUTE OF AGRICULTURAL RESEARCH (IAR)
P.0.B. 2003

Addis Ababa, Ethiopia

(Duplicate exchange list, research services)

INSTITUTE OF DEVELOPMENT RESEARCH
Documentation Centre

Addis Ababa University

P.O. Box 1176

Addis Ababa, Ethiopia

INTERNATIONAL LIVESTOCK CENTER FOR AFRICA (ILCA)
P.0.B. 5689

Addis Ababa, Zthiopia

(Duplicate exchange list, information services)

ANIMAL RESEARCR INSTITUTE
?.0.B. 20
Achimota-Accra, Ghana
(Research services)

COUNCIL FOR SCIFNTIFIC & INDUSTRIAL RECEARCH
P.0.B. M.12

Accra, GChana

(Duplicate exchange list, information services)



UNIVERSITY OF GHANA
The Balme Library
Legon, Azcra, Ghana

UNIVERSITY OF SCIENCE & TECHNOLOGY (UST)
University P.O.
Kumasi, Ghana

CUINEA

K.K. Kourouma, Dir.

DIVISION DES SCIENCES EXACTES KT NATURELLES

INSTITUT NATIONAL DE RECHERCHY ET DE DOCUMENTATION DE GUINEE
B.P. 561

Conakry, Guinea

(Duplicate exchange list, information services)

KRNYA

EAST AFRICAN AGRICULTURE & FORESTRY RESEARCH ORGANIZATION (EAAFRO)
P.0.B. 30148

Nairobi, Kenya

(Research services, documentation)

INSTITUTE FOR DEVELOPMENT STUDIRS
University of Nairobi

P.0.B. 30197

Nairobi, Kenya

(Duplicate exchange list)

INTERNATIONAL COUNCIL FOR RESEARCY, TN AGROFORRSTRY
c¢/o IDRC

P.0. Box 30677

Nairobi, Keanya

KENYA COUNTRY PROGRAMME
International House
P.O. Box 46847

Mruirobi, Kenya

LASQTHO

MATIONAL UNIVERSITY OF LZSOTHOD
P.0., Rota
Lesotho, Africa
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LIRERIA

WEST AFRICA RICE DEVELOPMENT ASSOCIAYION (WARDA)
Documentation Division

E.J. Roye Memorisl Bldg.

P-C'-B. 1019

Monrovia, Liberia

(Duplicate exchange list, information services)

MALL

§. Sissoko, Dir. Gen.
INSTITUT D’ECONOMIE
Rurale Rue Mohamed V

P.B. 1098

Bamako, Mali

(Duplicate exchange list)

Dr. L. Stroosnijder

PRODUCTION PRIMAIR AU SAHEL (PPS)

B.P. 1704

Bamako, Mali

(Documentation, information services, refersunces)

P. Poulain

IRAT /MALI

B.P. A8

Bamako-Sotuba, Malt

(Ressarch services, publications)

J. 8issako

SERVICE METEZOROLOGIQUE DU MALI
B.P. 237

Bamako, Mali

(Information servicee)

HMATRITAKIA

DIRECTEUR GIENERAL DE L‘AGMICULTURE
Chiekh Benan{ Youbs

Mouakchott, Msuritania
(Information services)

USATD /RAMS

Nouakchott, Mauritania, 1.D.
Departument of State
Vaalitngton, D.C. 20320
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MIGER

AGRHYMET CENTER (CILSS/WHO Sahel)

B.P. 328

Niarey, Niger

(Duplicate exchange list, research & referenze services)

CENTRE DE FORMATI. N ET D’AGROMETEOROLOGIE ET HYDROMETEOROLOGLY
APPLIQUE DANS LE SAHEL

B.P. 256

Niamey, Niger

(Information serviceas)

NIGFR INSTITUTE FOR AGRONOMY RESEARCH
B.P. 429

Niamey, Niger

(Research services)

NIGFR RANGE & LIVESTOCK PROJECT
U.S. Embassy/Niamey

U.5. Dapt. of State
Washington, D.C. 20520

I. Insa, Dir.

DOCUMFNTATION CFNTER OF THE RIVER NIGER COMMISSION
%.P. 93]

Niamey, Niger

(Duplicate exchange list, publications)

NIGERIA

AID /USDA

Major Cereals Research Project Team
famaruy, Zaria, Nigeria

(Project resenzzh services)

AMMADU BELLO UNIVIRSITY
Kashim Ibrahtm Library
Zaria, Nigeria

(Duplicate exchange list)

INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE (IITA)
library & Documentation Services

Oyo Road

P.M.B. %120 thadan, Nigeria

(Duplicate exchange liot, {nformation services)



IRSTITUTE FOR AGRICULTURAL RESEARCH (Samaru)
P.M.B. 1044

Zaria, Nigeria

(Dupiicate exchange list, research services)

NATIONAL CEREALS RESEARCH INSTITUTE
Moor Plantation

P.M.B. 5942

Ibadan, Nigeria

(Duplicate exchange 1ist)

B. R. Taylor

Joint Project 26

r.0.B. 1062

KANO AGRICULTURAL STATION
Kano, Nigeria

UNIVERSITY OF PORT HARCOURT
School of Biological Sciences
Nigeria

SENEGAL

CENTRE NATIONAL DE DOCUMENTATION SCIENTIFIQUE ET TRCENIQUE (CNDST)
B.P. 3218

Dakar, Senegal

(Information services)

C. Beys

CENTRE NATIONAL DE RECHERCHES AGRONOMIQUES (CNRA)

B.P. 51

Bambey, Senegal

(Duplicate exchange, ressarch projects, information services)

G.V.V. Rao

CASAMARCE PROJECT

Dakar-ID

Department of State

Washington, D.C. 20320

(Duplicate exchange list, publications, research servicas)

INSTITUT PONDAMENTAL D’AFRIQUE NOIRE (IFAN)
B.P. 3120

Dakar, Senogal

(Information mervices)

CENTRE DF DOCUMFNTATION POUR LE FROCRAMME DE DEVELOPPEMENT DU BASSTN

DU FLRUVE SENECAL
B.P. 13821
Saint-Louis, Senegal
(Duplicato exchange list, information services)
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¥. Toure

ISRA-Rice Research Station of Djibelor

B.P. 34

Ziguinchor, Senegal

(Duplicate axchange list, research services)

COUNCIL FOR THE DEVELOPMENT OF ECONOMIC & SOCIAL RESEARCH IN AYRICA (CODESRIA)
BOPO 318U

Dakar, Seriegal

(information services)

ORSTOM Centre ORSTOM de Dakar Laboratoire de Nematologie
B.P. 1386

Dakar, Senegal

(Research services, contacts)

TANZANIA

Paculty of Agriculture, Forestry & Veterinary Sciences
P.0. Box 643
Morogoro, Tanzania

UNLVERSITY OF DAR ES SALAAM
P.O. Box 3506)
Dar es Salzam, Tansania

UPRER VOLTA

AUTORITE POUR LE DEVELOPPEMENT DU LIPTAKD -~ GOURMA
CENTRE DE DOCUMENTATION

B.P. 619

Ouagadougou, Upper Volta

COMITE INTERAYRICAIN D’ETUDES HYDRAULIQUES (CIEH)
Centre de Documentation

B.P. 868,

Ouagsdougou, Upper Volta

(Duplicate exchange, publications, referenca services)

COMITE PERMANENT INTERFETATS DE LUTTE CONTRE LLA SECHERFSSE DANS LE SAHEL (CIL88)
B.P. 7049

Ouagadougou, Upper Volta

(Information mervices, reference mervices)



125

K. Konate, Dir.

SOCIETE AFRICAINE D’ETUDES Er DE DEVELOPPEMENT (SAED)
Documentation Center

B.P. 593,

Ousgadougou, Upper Volta

(Duplicate exchange list, publicattons)

INTERNATIONAL ORGANIZATIONS & INDIVIDUALS SERVED (4 representative selecrion)

AUSTRALTA

ARID 2ONE RFESEARCH INSTITUTE

P.0O.B. 291

Alice Springs, N.T. 5750, Australia
(research services)

COMMONWFALTH SCIENTIFIC & INDUSTRIAL RESEARCH ORGANIZATION (CSIRO)
Soils Divistion

PM.B. 1, Glen Oamond

Adelaide, South auvatralia

(reasearch, reference servicea)

COMMONWEALTH SCIENTIFIC & INDUSTRIAL RESEARCH ORCANIZATION (CSIRO)
Division of Troptcal Crops and Pastures

Davies Laboratory

Univeraity Road

P.M.B. MSO TM.V“I.. a.no 4810

Australia

NEW BOUTH WALES SOIL CONSERVATION SERVICE
Box 429)

Gr0 Sydasy

New South Vales, Australia

(information services)

ROSEWORTHY ACRICULTURAL COLLRGEK
Rossworthy, S.A. 3371

VATER RESEARCH FOUNDATION OF AUSTRALIA
P.0. Box )
Kensington, N.8.\W. 2033, Australis



SANADA

INTENNATIONAL DEVELOPMFNT RESEARCH CENTRE (IDRC)
P.O.B. 8500

Ottavs, Canada K1G 3G

(Information servirea}

INSTITUTE Y02 INTEMNATIONAL DEVELOPMENT
Univeratity of Ottawa
Ottava, Ontario XIN 6N5 Canads

MCCILL UNIVERSITY

Centre for Develuping Area Studies
3437 Peel Street

Montreal 112, Quebec, Canada
(Research, reference services)

SRILE

PONTITICIA UNIVERSIDAD CATOLICA DR CHILE
?.0. Box ll"b
Santiago, Chile

CRINA

LANZHOU INSTITUTE OF DESERT RESEARCH = ACADEMIA SINICA
Peking, China

A. deo Tovar

Centro Internacional de Agriculture Troptcal (CIAT)
Apartado Aereo 67-1)

Cali, Colowbia

(Duplicate exchange list, iaformstion sarviceas)

LOATA RICA

INSTITUT) INTERAMERICANO DE CIENCIAS AGRICOLAS
Andean lone

Apartado £31%9

San Jome, Costa Kica

(Duplticats sxchangs list)
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CENTRO ACRONOMICO THOPICAL DE INVESTIGACION Y ENSENAZA (CAIIR)
Tropical Crops & Soils Department

Turrialba, Costa Rica

(Information services)

SUBA

INSTITUTO INVESTICACIONES DE RIEGO Y DRENAJE
(Drainage & Irrigacion Research Institute)
Apartado 6090

Rabana, Cuba

PEMMARK

INTERNATIONAL WORKING CROUP POR INDIGENC:'S AYFAIRS
Trederikaholms Kanal 4A

BK 1220 Copenhagen K, Denmark

(laformation services)

K

AT SHAMES UNIVERSITY
Paculty of Agriculture
Shudbra El-Khima, Egypt

A 8. Comaa, Dir.

FIELD CROPS RESEARCH INSTITUTR

ACRICULTURE RESEARCH CENTRE. WVHRAT RESEARCH SBCTION

Otaa, Cafro, fgypt

(Duplicate exchangs ltat, ressarch services, inforwation services)

Ml1 Btlahay, Dir.
ANFRICAN UNIVERSITY IN CAIRO
DESERT DDMMATRATION DEVELOTMENT & TRAINING

POILS & VATER RESEARCH INSTITUTE
Agricultural Reseorch Centre

Catro Universlty ftroet

Glaa, Egypt

(Duplicate eachangs liat, ressarch sarvices)
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RGLAND

INTERMATIONAL AFRICAN INSTITUTE

210 Righ Holborn

Londou WClV 7BW

(Documentation, Information services)

CENTRE OF WEST AFRICAN STUDIES
Univereity of Birmingham
P.0.8. 363

Birmingham B13 27T, England
(Duplicate exchange ltist)

INSTITUTL OF BRITISH GFOGCRAPHERS
DEVELOPINC ARFAS STUDY GROUP
Univerafty College lLondon

Gower Strect

Loadon WCIN 6BT, ¥ngland
{(Information services)

MINISTRY OF OVFRSFAS DEVILOPHENT
Land Resources Divietm

Tolworth Towver

Surbfton, Surrey KT6 J0DY, England
(Duplicate exchange llst)

COMMONVEALTH ACRICULTURAL BUREAUX ;CAB)
Farnham House, Yarnham Royasl

Slough Bucka, SL2 IBN, England
(Pudblicattiona, tnformation services)

TECRNICAL COMMISSION YOR COOPZRATION DM AYRICA SOUTH OF THE SARARA
Joint Secreteriat

Watergate Youse, York Buildings

London WC2, Eangland

(Information services)

“?lm DE RECRYRCKRES ACRONOMIQUES TROPICALES ET DES CULTURES VIVRIERXS
IRAT)

110, rue de 1'Universite

15340 Parts, Yrance

(Raference services, publications)
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GRCUPEMENT D‘ETUDES ET DE RECHERCHES POUR LE DEVELOPPEMENT DE L’AGRONOMIE
TROPICALE (GERDAT)

42 rue Scheffer

75016 Paris, France

(Information services, publications)

OFFICE DE LA RECHERCHE SCIENTIFIQUE ET TECHNIQUE OUTRE-MER (ORSTOM)
24 rue Bayard

75008 Paris, France

(Publications, information mervices, research services)

SERVICE DE REFERFNCES-~DEVFLOPPFMFNT/DEVFLOPMENT REFERENCE SERVICE (SID/DRS)
49 rue de la Glaciere

75013 Paris, ¥rance

(International reference mervice participation, referrals)

ORSTOM - Service Central de Documentation
70-74 Route d’Aulnay

93410 Bondy, France

(Documentation, publications)

ORSTOM - Direction GCenerale
24, rue Bayard-75008 Parias
(Research services)

ORSTOM ~ 0ffice de Recherchas
B.P. 30345

34032 Hontpellier, France
(Research contacts, services)

DISTITUT FUR PYLANZENKRANKENHEITEN (Plant Diseases)
Universitat Bonn

Wuseallee 9

D3300 Bonn, West Cermany

SUATIMALA

INSTITUTO CENTROAMERICANO DE INVESTIGACION Y TECNOLOGIA INDUSTRIAL (ICAITI)
(Contral American Rasearch Institute for Industry)

Avanida lLa Reforma 4-47, Zona 10

Cuatomala
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IXRIA

ALL INDIA COORDINATED RESEARCH PROJECT FOR DRYLAND AGRICULTURXZ (ICAR)
2-2-58 Amberpet

Hyderubad-500013, India

(Research services, information services)

TAMIL NADU AGRICULTURAL UNIVEKSITY
College of Agricultural Engineering
Coimbatore - 641003

Tamil Wadu, India

R. P. Singh

CENTRAL ARID ZONE RESEARCH INSTITUTE
Jodhpur-342003, India

{Duplicate exchange list)

INTERNATIONAL CROPS RI"EARCH INSTITUTE FOR THE SEMI-ARID TROPICS (ICRISAT)
1-11-256 Begumpet

Hyderabud-500016, A.P. India

(Research services, information services, publications)

JRAN

WHEAT & BARLEY RESEARCH PROJECT
Seed & Plant Izprovement Institute
Karaj, Iran

(Research services)

1SRARL

INTERNATIONAL IRRICATION INPORMATION CENTER (IRRI)
P.0.B. 49

Bet Dagsn, Isrsel

(Information services)

VOLCANI INSTITUTE OF AGCRICULTURAL RESEARCH
P.0.B, 13

Rehovat, lerael

(Ressarch and information services)

NEGEV INSTITUTE OF ACRICULTURAL RESARCH
P.O.8. 1023%

Beershaba, larael

(Information services)



JIALY

N. R. Carpenter

Agricultural Services Division

FOOD AND AGRICULTURE ORGANIZATION (FAO)
Farm Management Division

Via Delle Terme di Caracalla

00100 Rome, Italy

(Research & information services)

AGRIS c/o FAO

Via delle Terme di Caracalla
00100 Rome, Italy
(Information services)

BANON

ARID LANDS AGRICULTURAL DEVELOPMENT PROGRAM
P.0.B. 2379

Beirut, Lebanon

(Information & research services)

MEXICO

Centro Internacional 4de Mejoramisnto de Mais y Trigo (CIMMYT)
Londres 40, Apartado Postal 6-641

Mex{co 6, D.F. Maxico

(Duplicate exchange list)

METHERLANDS

AGRICULTURAL UNIVERSITY
Tillage Laboratory
Diedenveg 20
Wageningen, Netherlande
(Ressarch services)

AGRICULTURAL UNIVERSITY

Dept. of Soil Science & Goology
6700 AA Wageningen

P.0O. Box 37

Netherlanda
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M. T. Chandler

INTERNATIONA!, COUNCIL FOR RESEARCH IN AGROFORESTRY (!CRAF)
c/o Royal Tropical Institute

63 Mauritskade

Amsterdam 5, Netherlands

(Duplicate exchange list, information services)

INTERNATIONAL INSTITUTE FOR LAND RECLAMATION AND IMPROVEMENT (ILRI)
P.O. Box 45

6700 AA Wageningen

Netherlands

TOOL FOUNDATION

Documentation Division
Mauritskade 6la

1092 AS Amaterdam, Netherlands

PAKISTAN

PAKISTAN FOREST INSTITUTE
Central Forest Library
P.0. Foreat Institute
Pakistan. Peshawvar

SAUDI ARABIA

RIYADH UNIVERSITY
College of Agriculture
Riyadh, Saudi Arabia

KING FAISAL UNIVERSITY
Collega of Agricultural & Yood Scisnces
Damman, Saudi Arabia

JHAILAND

KHOEN KAEN UNIVERSITY
Yaculty of Agriculture
Dept. of Plant Science
Xhoen Kaen, Thailand



AGRICULTURAL ECONOMICS & BIOMETRI(CS
Seker Institute

Etimesgut, Turkey

(Information services)

MINISTRY OF FOOD, AGRICULTURE & ANIMAL HUSBANDRY
Crassland & Animal Husbandry Research Institute
P.0.B. 453

Ankara, Turkey

(Research & information services)
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SUMMARY

Research Report

A. E. Hall - Grant Research Leader

This information relates mainly to improved research capabilities

and enhanced educational opportunities in dryland faraming st UCR.

JINTRODUCTION

During the first year of the project severasl approaches for improving
the response capability of the University of California, Riversid+ in dry-
land farming for the semiarid tropics vere initiated. It wsa= daotded that
a broad, field research program that is relevan: to the semiarid tropics
would enhance rosponae capability in research, education and extenalon. This
was not a trivial task because Riverside is located in a subtropical, winter
rainfall, semiarid zone and the area of interest in the Sahel regton of West
Afrvica is a tropical, summer rainfell, semiarid zone. 1In addition, esrablish-
sont of long-term field research projects wvas desirsble with continulty that
vas not eolely dependent upon the errstic Jevels of {unding that are available
for international projecta. Consequently, the primary resjpunsibtitty of the
University of Californiu-~resenrch and educattion for Califorrtas and the
United States—~had tu be taken ntov constideration. VYortunately, we vere
adle to devime an approach that towk advaatage of thia unlque met of circum
stances, and has enabled ua tn subutantially =nhunce our response capabilities

{n dryland farming for the samiartd tropics.
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Our field research program was mainly based upon one crop species
because this provided an effectivu and necessary mechanism for stimulating
cooperation between plant acientists, soil scientists, plant pathologists,
nematologists, entomologists, etc. Some broadening was achieved by a
farming systems project conducted in Upper Volta by a cultural geographer,
which will be reported elsewhere, a hydrologic balance study of cropping
aystems In Senegal, and & comprehensive review of dryland farming which
resulted in a book on "Agriculture in Semi-Arid Environments'.

Wo chose cowpea (Vigna unguiculata) for our field research program

because it is an {mportant staple food crop of the semiarid tropics, and
because rthias crop has been seriously ncglected by research organizations
throughout the world. iven the international center responnible for this
crop (the International Institute for Tropical Agriculture i{n Nigeria)
has conducted little work on dryland cropping of cowpeas and has only
recently established a small research program in the semiarid zoae in Upper
Volta. In addition, cowpea is well adapted to the summer acason at Riverside
and {s of substantial importancs to California agriculture. The Riverside
climate offered a unique and important opportunity for investigatiuy
dryland cropping of cowpess. Due to our hot, dry and rain-free summers, Ve
are able to conduct field studies under different controlled levels of
water supply (with {rrigation). In this way we can saimulate different
susmer rainfall regimes without the serious difficultieu thai arise in
summor rainfall semiarid zones due to highly variable and unpredictable
rainfall.

We considered that fleld reaearch {s extremely fmportant for training

students and sciontists who are to contribute to rural development in the
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semiarid tropics. Most universities in the United States do not offer
sufficient opportunities for field research that are relevant to ngriéulturo
in the semiarid tropics. Field research initiated under this AID 211(d)
grant has enabled us to provide these opportunities in field research at

the University of California, Riverside. Brief descriptions of research

accomplishments, student training and institutional development are presented.

AGRONOMIC RESEARCH AND EDUCATION

Agronomic research supervis:d by Professor A. E. Hall resulted in the
training of Dr. K. J. Turk who obtained his Ph.D. in June 1979, and research
experience for several other students who were hired as assistants on &
temporary basis. This research is reported in 1 : following publications
(Turk, Hall and Asbell, 1980, and Turk and Hall 1980a, b, and c).

Management methods have been developed for cowpeaa under dryland and
intensive cropping systams. Maximum seed yields of 4~1/2 tons/hectare have
been obtained under full irrigation, and yields as high as 1 ton/hectare
have been obtained with stored soil moisture supplying only 200 mm for crop
wvater use. Some of the management methods, such as the methods used for
controlling insacts causing flower and pod abscission, may contribute to
the development of improved management methods for the semiarid tropics.
Insect pests are a major limitation to cowpea production in West Africa.

Drought and hi{gh temperature effects on cowpea seed yield were
evaluated. These data indicate that for dryland cropping, sowing dates must
be chosen that minimize the possibilities of drought at flowering and aarly

pod f1lling, and of even moderately high day temperatures at flowering. In
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contrast, cowvpea has tremendous ability to resist drought during vegetative
growth and survive drought and high temperatures during all stages of growth.
Provisional studies were conducted to determine optimal sowing densities
which are being extended at this time.

This phase has resulted in establishment of a long-term research project
in cowpea agronomy at the University of California directed by Professor
A. E. Hall. This project is involved in the collaborative rescarch support
program for cowpeas which ie being initiated under Title XII funding at
this time. Other projects are present in the University of California on
the agronomy of other food crops that are grown in the semiarid and sub-

humid tropics such as sorghum, maize and beans.

SOIL MICROBIOLOGY RESEARCH AND EDUCATION

Research on nitrogen fixation, supervised by Professor D. D. Focht, has
resulted in the training of Dr. R. M. Zablotowicz, who obtained his Ph.D. in
December, 1978. These studies are described in the dissertation of R. M.
Zablotovics.

This research focused on the charactarization of the ecology and
physiology of the rhizobia which nodulate cowpea. Sevaral of the astraina
of rhizobium which nodulate cowpeas were characterfzed. Four selected
strains vere evaluated under field conditions with respect to their ability
to nodulate cowpea and fix nitrogen under well-watered cond{tions and drought
The strains which were used in inoculating seed were racovered from the

thizosphere et the end of the experiments indicating that they had adequate
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competitive or survival abilities. Drought substantially reduced nodule
mass, nitrogenase activity an! dlule efficiency compared with well-wa.(ieu
treatments except for a treatmeunt with one particular strain of rhizobium
which was influenced less Ly drought. The possibilitiea for selecting
strains of rhizobia which maintain adequate nitrogen fixation when
subjectad to drought were considered.

This phase has resulted in a USDA funded collaborative research
project on improving nitrogen fixation of pigecn peas between the University
of California, Riverside and the University of Pauama which is led by

Professor D. D. Focht.

SOIL MANAGEMENT RESEARCH AND EDUCATION

Research on cowpea rooting and soil physical conditions was super-
vised by Professors G. H. Cannell and L. J. Lund, and has resulted {n the
training of D. Rempel, who obtained an MS degree in December, 1977, and
D. L. Gipson, who is completing his graduate etudies at this time.

These studies and those of graduate students P. J. Shouse and K. J,
Turk demonstrated that {n fine sandy loam soila with a high bulk density
(1.5 to 1.8 |/cn3) the root systems of cowpea develop slowly and are
relatively sparss and shallow. Similar soil conditions occur widely in
semiarid Africa and limited rooting has important f{mplicatifons for suwing
densities, row widths, soil management practices and varietal {mprovament.
Ve are conducting experiments at this time on optimal wowing densftien
snd row widths tn relatfon to dryland cropping and varietal {mprovement.

After complecving his graduate training, D. Respel took a job in

Upper Volta.
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HYDROLOGIC BALANCE RESFARCH AND_EDUCATION

Pield studies of the hydrologic balance of cowpeas under varying
levels of drought were supervised by Professors W. A. Jury and I.. H. Stolzy,
and resulted {n the training of Dr. P. J. Shouse, who cbtained his Ph.D.
degree in June, 1979, and research experlence for several other studenta.
These atudies are reported in the diwvsertation of P. J. Shouse.

Methods were evaluated by P. J. Shouse for predicting crop water use
(transpiration and soil evaporation) of cowpeas under different levels of
drought. 1In additton, the studles of P. J. Shouse and K. J. Turk provided
methiods for predicting the effects of drought on cowpea yleld.

This {nformation has been used to extend the hydrologic budget model
developed by Hall and Dancette (1978) and applied to sualyre cropping
systens !n the Sahelian and Sudanian zones of Weat Africa. Models for pre-
dicting water use and yield under drought provide a fundamental basis for
guiding field studies for developing improved management umethoda and
varisties fcr semiarid zones. A hydrologic budget model with the potentisl
for predicting water use and yfeld under drought has been developed for
the Iaternational Communications Agency of the U.S. Government hy A. E. Hall
and XK. A. Shackel. However, prior to use in specific regiona, this model

should be tested &nd calibrated.

COWFEA _VARLETAL IMPROVEMENT RESEARCH AND FDUCATION

The other projecty have provided {nformation conceruning the fuctors

limiting covpea ylelds {n aemiarid environmente which are bsiug uwied in



14

varietal improvement. Professors A. E. Hall and K. W. Foster have directed
the varietal improvement project and it has providad training for D. A.
Crantz, who obtained his MS degree in June, 1979.

It was hypothesized that reducing the length ot the vegetative cycle
would improve seed yields under limiting soll water. Single plant selectionu
were made based upon the first sppearance of mature puis urder well-watered
conditione. There is leso environmentally induced variability under well=-
wvatered conditions, thus greater chance of detecting genotypic diffurences.
Two selections from California Blackeyes have now been yteld tested over
tvo years and have substantially fmproved ylz1lds under drought, but similar
yield potential to the paients under well-watered coudftions. This method
could be used for developing varieties for the Sahelfan zone of Weat Africa
vhich have improved drought adaptation and yleld stability.

In another project, varieties were selected from materials developed
in Senegal and these have been crossed with the best California varfety.
Selections have been made from 600 relatively pure lines which were developed
from these crosses which contain cosbinations of several desirable char-
acteristice. These lines ars useful for breeding programs in California
and West Africa, and are being performance testad in two locations {n
California and through cooperative projects in Senegal and Australia. In
addition, germplasm from this project has bsan supplied to cowpea improve-
went progrsas in india and Saudi Arabia. A long term cowpea lmprovement
project for semiarid rone: has been established at the University of
California, Riverside by Professor A. F. Hall fn cooperation with Professor

K. ¥. Foster, who hes transferred to the Univeraity of California, Davis.



142

This project is involved in the collaborative research support program for

covpeas which 1s being initiated under Title XII funding at this tima.

PEST AND DISFASE MANAGEMENT RESEARCH AND EDUCATION

Prior to this grant, scientists at the University of California,
Riverside had developed considerable expertise in the areas of nematology,
plant pathology, and entowology that are relevant to cowpea production. Under
this grant the Nematology Depertment, under the leadership of Professor S. Van
Cundy, has developed important colleborative projects with nematologists
in West Africa. Collaboration has included long-teim exchange of senior
scientists. Consequently, the scientists in the Nematology Department have
substantially enhanced their ability to solve nematological problems in
semiarid West Africa and elsevhere. 1In addition, projects have been con-
ducted i{n the Pathology Department (funded through other sources) on the
root rot disease of cowpea caused by fusarium under the direction of Professor
D. Erwvin. Considerable expertise {s also available at Riverside in the areas

of insect, mite and weed control in cowpes cropping systems.

CONCLUSIONS

With the assistance of an AID 211(d) grant, the University of
California, Rivervide has developed an institutional reaponse capability
in dryland farming. This cepability should be used through cooperative
programs {n research and education to develop improuved cropping systems

for the saniarid tropics with special emphasis on cowpeas.
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An 18 month study was conducted by Mr. Robert Psig entitled,
"Management and Perception of Indigenous Agricultural Systems in a
Semi-Arid Region cof Northern Upper Volta'". An immense amount of data was
collected in this study and assimilating it into a final form for pub-
lication has been a long, time consuming process. Mr. Ford is in the
latter stages of a4 Pli.D. thesis and hopefully this will be available in
the near future. 1 have read the firet 7 chapters and was impressed
with the quality of the material. The introduction to this study and
the thesis outline are included as a preliminary report rather than a

summary of the first 7 chapters.
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PUBLICATIONS - PART OF GRANT OUTPUT

Craduate Student Theses

Ford, Robert. Managemeant and Perception of Indigenous Agricultural
Systems in a Semi-Arid Region of Northern Upper Volta. 1In process
of completing Ph.D. thesis—-estimated date 1980.

Grantz, David Arthur. Farliness and Drought Adaptation of Cowpea

(Vigna unguiculata (L.) Walp.). M.S. Thesis, August 1979.

Remple, Dennis Lee. Root Growth of Cowpeas as Affected by Soil

Physical Properties and Water Stress. M.S. Thesis, December 1977.

§aid, Layan Dawud. Root Chamber Studies of Cowpeas Grown in a Soil
vith Layers Compacted at Different Bulk Densities. In process of
completing Ph.D. Thesis—esrimated dated 1980.

ghoyse, Peter John. Effect of Water Deficit on the Growth, Yield,
and Water Use of a Field-Crown Cowpea Crop. Ph.D. Thesis, June 1979,

venes . Water and Nutrient Relationehip of Wheat and Sorghum

Irrigated with Powver Plant Wastewater. M.S5., June 1980.

Turk, Kenneth Joseph. Drought Adaptation of Cowpea (Vigna unguicylagas
(L.) Walp.). Ph.D. Thesis, Juns 1979.

Zablotowicg, Robert Michsel. Charactsrization, Ecology and Physiology
of the Cowpea Rhizobium. Ph.D. Thesis, December 1978.
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Qther Program Publications

1. Cannell, Glen H., Editor. Proceedings of An International Symposium on
Rainfed Agriculture in Semi-Arid Regions. University of California,
Riverside (UCR). Oregon State University and Consortium for Arid
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CHAPTER 1
THE SAHELO-SUDANTAN SCENE
Introduction:

The world concern genarated by the recent disastrous droughts and famines
in the Sahel has undcraco;nd the need for a better understanding of this and
other tropical semi-arid regions (Sheats and Morris: 1974; GClantz: 1976;

Dalby, Church, and Bezzaz: 1977). Many laymen and even some scientists have

a very imprecise picture of both the physical limits and cultural-ecological

dynamics of the Sahelian semi-arid enviromment. This is particularly true in
regard to ite agricultural ayateno.l and yet agriculture is the main economic
pursuic of the people in this region.

Racently an extensive interdisciplinary revievw of curreant knowledge on
agriculture in the world's tropical seai-arid enviromments was published under

“the auspices of MUSAT: ltlz at the University of California, Riversids (Cannell
and Hall: 197;). This study summarized quite adequately what is presently
known, at the regional and world-wide scale, about tropical semi-arid agriculturs,
but it also revealed that still relatively little is known about the "cultural
ocolo;y”’ of subsis’ance agriculture, particularly at the village and individual
peasant level., Stated in suother way, we don't yet understand well enough hov
the obstacles to survival in the Sahel are parceived by the peasant, and vhat
he doess to cope with them as an individual or ;i a collectivity, both under
past and under present situations. What resource management strategies and
techniques have been developed by peasants to deal with the unpredictable and
harsh Sahelian environment? What are the peasant's perceptions and actions,
succeones and faflureas, hia declolon-making and coping behavivral mechaninme

for making a living in the %ahal? Seeking the anawers to complex questione like

these te the substance of "cultural scology”.



Sahelian subaistence economies are highly complex human adaptations to a
very risk-prons environment. The "subsistence rish"4 faced by Sahelian farmers
and herders are formidable. From time immemorial they have had to face not
only the such publicized "enviromnmeutal” risks such as drought, animal pests,
erosion, and devegetation, but also "socioeconomic" risks such as labor supply
fluctuation, accidents or sickness, land tenure disputes, farmer-lierder quarrels,
inter-ethnic and social class friction. All these risks required that the

peasant pastoralist or farmer make careful '"resource management" decisions that
could directly affect his family's chancee for survival. Furthermore, {1t

should be stressed that to the peasant, hias decisions and actions were always
sean as "rational"”, irrespective of their arparent "irrationalness' to out-
siders. Much therefors can be learned asbout "coping' with the Sahelian environ-
ment by studying "the adaptive mect! sms' (habftual pacterns of decision-
making) developed by peasant farmers and herders over the centuries.

It is probably safe to lly'thlt many of the peesant's traditional approaches
to managing envirooment2]l risks were relatively successful under past .. tuationa
(taking into consideration past levels of technology and social organization).
Bven at present many of the traditional practices make sense and should be
encouraged. Unfortunately, since the early 1900's radically newv and changing
political, economic, and demographic forces have impinged on these basically
subsistence economies, often at puch s rapid pace that many peasants have not
been able to adjust quickly enough their reeource management mtrategies to cope
vith the new circunstances. tuonsequently the continued economic viability and
scological etabilicy of many Sahelian soctleties is In jeopardy.

"Nev" soctloeconomic risks such as commodity price fluctuations, taxation,

governmental develuvpmant policles, rising demand for manufactured goods, and

high population growth rates havs upset the delicate subsistence systems which



in the past guaranteed the long-term survival of the grecup without permanent
destruction of the environmental resource basea. Some agricultural practices
wvhich may have been rational and ecologically stable under thc low popé}ation
conditicns of pée-colonial times today have too often led to rapid environmental
degradation and social disorganization.

Tha peasant has been generally baffled by the "new" risks he faces and
his individual and collective response has not always seemed ''rational to
those outside his little world (and on balance it should be stated that societies,
like people, do not always make the best decisions possible). Yet, the pragmatic
and resourceful nature of the peasant should not be discounted, even under contemp-
orary conditions. It seems only right, therefore, that i1f new and hopafully
adaptive resource management strategies are to be developed and =dopted, they
vill be outgrowths of what the peasant already knowe and has proved could work
in the past.

It is with these thoughts in mind that t“1s "cultural ecological" case study
of 1ife in tha Sahel was written. Hopefully the gencral rezder will gain a
better appreciation for the cultural and environmental forces tha* the Sahelian
farser encounters in his every-day struggle to make a living. In a more
practical vein it is hoped that data and recommendations presented here will
aid development planners and agricultural specfaliats in their difficult job of
establishing sound policies and programs for the eventual contuinment of the
presently out-of-control forces bringing hunger, diseasa, and poverty to the
Sahelian societies.

THEORETICAL AND PRACTICAL CONSIDERATIONS

Methodologtcal "Borrowing"1

Anyone vho has done a culturel ecological study will attest to the fact

that there s nothing like encountering culture under field conditions to



sharpen one's theoretical and methodological perspectives. This is as 1t
should be, for theory building should be a means of explaining and understanding
real life, and not just an abatract exercise. In grappling with the task of
explaining how a cultural systen has adapted to its anvironment. it becomes very
clear that all aspects of culture are relevant objects of study, and that in
reality one can't really separate any part from the whole, be it religion,
ecology, history, social structure, or economic patterns. An outgrowth of this
realization, is that many geographers who do cultural ecology find it necessary
to "borrow'" their research methodologies from widely disparate disciplines 1{.e,
economics, anthropology, demography, ecology, in ordar to adequately explain
and understand the mulzi-faceted nature of the cultural systems they have chosen
for field analysis.

Brookfield, a noted cultural-ecological field geographer, has sugg;atcd
that this practice of "borrowing" in no way datracts from geography's uniqueness,
but actually highlighkts its nature as an integrative discipline. le very
cogently expounds on this theme in his paper "The human frontiers of geography"
(1964) and in a more recent publication (Brookfield, 1973). Others within
cultural geography, on the contrary, are concerned that this "intellectual
migration" wil) pull geography away from its true place i{n the "natural sciences"
to a more limited and specialized focus in the "social scilencea” (Marvin Mikesell,
1978). This debats, balng part of a wuch larger and coantinuing controversy
over "what 1is geography?" will probably never be totally reeolved; vhat can ba
said for certaln (s that there is s0 much to be done In cultural ecology that
at least until full implementation of a acience of "human ecology"” (Barrows, 1923)
there will be plenty of room for fmput from a varifety of diaciplines,

Therefore, like Brookfield, this etudy assumes the posture that sny sethod-

ology or theory ({f we are really yet at that level of sophisticstion) that atids



in "explaiuning and undcrltnnding“ cultural systems is worthy of ucililntion’
(Brookfield, 1973). Consequently, readers of this case study should not be
surprised to find affinities in ir with agricultural econcmics, agronomy, econcmic
anthropology, physical geography, sociology, and.othor disciplinary endeavours.

L3

The Microgeographic Approach:

Along with an interdisciplinary focus, this atudy shares another characteristt
common to Brookfield's approach to cultural ecology: he holds the view that
in-depth "microgeographic" (case study) field research should preceed the develop-
ment of macro-level 'regional' theory (Brookfield, 1973). In Brookfield's view
the most productive type of microgeographic research is one which utilizes s
comparative analysis of a selected sample of communities as the method of achiev-
ing understanding of the cultural ecological dynamics of a regional eystem. By
focusing on several communities in microgeographic detall, he feels one can
overcoms the methodological problem of attaining an overdetail d local understandin
(restricting one's study to a single community) at the expense of universal
comprehension; and yet also avoid the overgeneralization that often comes vith
& too broad regional approach - one which seeks univarsal undcrlt;nding alonae.

In regards to the Sahel (this study's regional focus) {t shoula be stressed

that it is precisely dus to the present paucity of both regional and particularly
"microgeographic" understanding that massive international development and relief
efforts have so often been out of tune with what pessants and pastoralists were
thinking and/or with what needed doing (Sheets and Morris: 1974; Clantz: 1976
Richarde: 1973).

In this research endesavour, three widely separated subsistence agricultural
communitiss of differing sthnic/historical backgrounds, in different environ-
sental sftuations vare compared. The methud appears to be useful, for it 1s falt

that (n this case & very adequate appreciation for the dynamice of Sehelisn



semi-arid subsistence agriculture was achieved. Though the regional area of
focus was in Upper Voltas alone, the depth of coverage offered by the methodology
here described, provided data and insights into agricultural problems which

have applicability to the entire Sahel - far beyond the borders of Upper Volta
alone, possibly to other tropical semi-arid environments as well.

The Ecological-Economic View:

A common denominator of many within the cultural ecological tradition is
the adoption of the "ecosystem' model as the principal unifying theme. To
Brookfleld, "human geography" is the study of the "human ecosystem' rather
than the study of the "areal differentfation of man's world" (1964: ). This
perspective in geography has its origin in Barrow's 1923 call for geography to
become the sclence of "human ecology'". The relative merits and defficlencies
of an ecological approach in cultural study (in both geography and anthropology)
huvi been more than adequately dealt with in the literature, see Netting (1971),
Vayda (1969), Mikessll (1970), Bates (1969), Steward (1955), Barrows (1923),
Conklin (1957), Ceertz (1972), Rappaport (1967 & 1968), Stoddart (1963 & 1967),
Mayfield and English (1972) Eyre and Jones (1966), Fosberg (1961), Frake (1962).
Suffice {t to say, that even with its faults, the "cultural ecological" approach
has yielded significant contributions, particularly in thae study of subsistence
economies. The fine works by the geographers Nietschmann (1973), Clarke (1973),
eand Knight (1974), plus others within anthropology attest to the mwerits of this
approach,

Yet, as i to be expected, all thsories and methodologies have their inad-
equacies and limitatfons. One of the problems characteristic of the "ecological
school" has been a dangerous tendency toward what has been labelled "nutritional
reductiontisa”! the tendency to reduce tha economic system to & simple nutrition-

providing mechanism whose energy inputs and outputs can be msasured quantitatively



much like that done in plant and animal ecology. Scott Cook, an economic anthro-
pologist has stated the problem in these words:
"From the perspective of economic anthropology, one of the most frustrating
tendencies in ecological anthropology literatura is tha implicit raduction
of economies to nutrition and of production to the creation of calories,
rathar than the creation of use and exchange values through the appropriation
and transformation of natural resources" (Cook 1973:849)
The point he is making is that in analyzing a cultural system's adaptation to
a specific environment we should not only be concernes. with the tangible quanti-
tative physical-ecological relations in a system, but the less tangible qualitative
social-economic ralations as well. For example, a pastoralist'u herd can be
studied in terms of 1ts direct contribution to the survival of the herder in
termd of protein and calorie production per animal unit. But what are the
fanétions of cattle-raising and the '"way of life'" associated with it in terms
of maintaining individual and collective solidarity and paychic satisfaction?
Paul Riesman vho hae looked at this problem in his very fascination bcok Freedom

14 Palani Social Life, (1977) shows that the '"world view" (cosmology) and the

very-concept of "self" (personal freedom) in Fulani society is closely tied to
s8d’ indluenced by the economic pursuit of herding. A narrow "nutrition--oriented”
study would have overlooked the desper "human' meanings of economic activities
sod functions. TYor these reasons, this study attempts to integrate the ecological
and sconomic perspectives in a '"holistic" manner that does justice to man as
asn the thinker as well as man the organiam.

One of the most thought provoking ecological/economic studies {n recent
times vas a study of an sgricultural region in northern Canada by John Bennett
(1969). His vork was innovative in two major vespects: one, it was one of the
first studies of an acological nsture not dune in a “primitive” non-vestern

soeiety, and secondly, it vas one of the first to not utflize the “ecosyeutem"

paradigm as its unifying theme. Though the present study is of the wore traditional



type, in that it focuses on a nou-vestern socioeconomic system, it doas follow in

Bennett's footsteps by the non-utilization of the "ecosystem" model and in turn

has selected "adaptation" as the major theme.

To John Bennett, the basic process operativg in human societies which best -
explains ecological/economic relationships is "adaptqtion": he specifically
identifies the core of adaptation as "'coping' behaviora-problem solving, decision-
making, consuming or not consuming, inventing, migrating, staying”" (Cook 1972:849).
In other words, the basic elements of "adaptation” in human societies are
"hehavioral" - a function of man's unique nature as a "choice-making" organism.

In Bennett's work he identified within "ausptation" two principal components:

*ve.first, the notion of adaptive strategies, or the patterns furumed by

the many separate adjustmenta that people devise in order to obtain and

use resources and to solve the immediate problems confronting them; second,

the 1dea of adaptive processes or the changes introduced over relatively

long periods of time by the repeated use of such strategies or the making

of many adjustments (quoted in Cook, 1973:849).

This study does not attempt to make explicit the distinction between "strategies"
and "processes" of adaptation as did Bennett (it was not felt to be really a
necessary distinction for the objectives of this report) yet the conceptualization
is & good one.

The decision to not utilize tha "ecosystea" parsdigm as the unifying theme
1s based on the following: Those who have attespted to explain and understand
another culture by means of creating and describing an abstract "syatem'',
often produced a cohesive, meaningful model which looked and sounded beautiful
(at least to the researcher), but in the end did not conform to realfty. As
Clarke states: '"how can (the resaarcher) be certain what the relevant components
of (a) system are, or even that in reulity there is a syatem? (1973120)).

Purthermore, many vho use the "systems" approach are led to view the culture

under study as a "mechanically equiltbrating natural systen” whose norms] tendency

1s to squilibrium, stasis, and harmony. Unfortunateiy, this perspective can



ignore the possibility of radically disaquilibrating chunge occuring in societies
of saither an "sdaptive" or '"maladaptive' nature. Man, with his unique ability

to choose, can deliberately destroy his own environment and means of survival,

or he can conserve and restore it. This "human" trait doesn't seem to fit into
a nltufaliitic “systema' perspective.

"Yolk'" vcology:

" Moreover, whether the abstract “system" created is actually the same as
that perceived by the "insider" to the host culture is an even more serious
issue. Frake (1962), Rappaport (1968} Burling (1964), and others have discussed
this quite extensively. The outcome has been the development of an alternative
nppropcb ;g_thgzgtudy of cultural ecological systems: ‘'ethnoscience". The
latter perspective utilizes a complex linguistic research tool (componential
lnllylii)‘io'gtt ?ip?>thc ;;;t subject's head, hopefully thus allowing the
scientist toAdiltinggil?,bctvccn what is 'perceived’ to be reality and what 1t

o ral sww s L3,

f??u‘}}?'ff!,;“ Fbc‘?yjfgg;v. sense. The object of this ecological method is to
????F?k' what pcop;c "know" about nature, what {s their own "fulk ecology"
(gthnpocOIOIY). and furthermore hov paople uce this knowledge to get along

'sn the world.

Uaderstanding th;183holinn peasant's "folk ecology” has more than just
Spoqtgtical intereat; it is aleo immensely pracricalt! for instance {f one can
learn the vay local people classify their envirooment, this will suggest what
is "perceived” to be important to them, what they define as a "resource”, and,
even more important, wvhat they perceive to be the 'risks" of making a living
in that environment. Richards has clearly expounded on this thsse in these
vordll_

+vofor it is when ve study the principles governing the naming and
classification of elements within tha environment that we begin to
understand hov the traditional farmer conceptualizes his world, Thase



claseificatory principles not only help us to see things as he sees them,
but also provide an insight into the fundamental proces- of linguistic
and symbolic coding which permits a society either to replicate or to
change its structure and culture from generation to generation (Richards
1975:106) (ses also Levi-Strauss 1962, 1963).
Richards further points out:
Tradicional classifications of plants and animals are no whic less logical
than those of the academic biologist for stressing "eatability' rather
than philcsophical principles derived from "great chains of being" or
—---theories of the evolution of species. It is possible, however, that the
classificatory logic of village self-sufficiency may be at odds with the
requirements of economic development. Whatever the case - --l..cher the
traditional terminology can be expanded to meet the needs of the new
situation or whether the farmer must learn a new set of terus and cate-
gories - it {s evident that any deliberately induced programme of change
must start with a thorough working knowledge of the traditional aystem
of terminology (cf. Conklin 1954). This calls for a certain amouat of
flexibility and sympathetic collaboration between linguist, agronomist,
....and ordinary farmer (Richards 1975:107).
In,o;borvuordl. Richards feels that innovations in agriculture (if they are to
be culturally relevant and useful) will be best received and understood, 1if they
fit.;pt?,tho local perceptior. of reali:y. Thus inclusion of "ethnoscientific"
Fo.o,tch into any "developmeut” orientad project seems valuabla.
. ..shera is only one practical problem with most ethnoscientific researchi
it 1e htghly specialized and requires linguistic skills not savailable to most
applied researchers. So how does one do the traditional time-consuming work
of studying the economic patterns of a people and all {ts environmental inter-
relations, and also have time for studying the "folk" ecology? In this study,
8 compromise vith theoretical purity had to be made (which {n itsalf {s not
an unusual hsppening in field research). An attempt vas made at every opportunity
to elicit local terminologies for soils, plants, and other environmental factors,
and vhere possible their correlation with sclentifically ascertained evaluatfons
of the environment, 8ut {n no wvay can It be assumed that this raport

is at the lavel of an ethnoecological treatise. Rather it (s at a rudimentary

scale, exeuwplary I fesl of vhat {s feasible for the average applied non-



1inguistically trained student of subsistence communities. And it is illustrative
of how this type of knowledge can increase understanding of cultural ecological
systems.

Even minimal attention to "folk acology" is worth the effort, 1f for no
other reason than the value it has as a "rapport-building" device between the
outsider and the host peoples one is working with. Peasants are always intereeted
in talking about what they "know" and open up to someone who genuinely showa
{nterest in the way local people see their world. This is probably ethnoscience's
prin~iple contributfon when practiced at a rudimentary level.

Summary of Theoretical Perspective:

To sum up, the theoretical perspective portrayed in this study, reflects
a blending of 1nfluences from several distinct disciplinary and theoretical
outlooks. This siould in no way detract from, but exemplify the "holistic"
nltdrl of geography: 1t is ecclogical, but without utilizing a "systems' approach;
it attempts to intejrats economic awareness with an "inside" view of Sahelian
environments (the "ethnoecological" perspective); and 1t utilizes a comparative
microgeographic approach to achieving regional and local understanding.
Furthermore, as this research project was part of an over-all spplications-
oriented USAID sponsored program (footnote 2 page ) it wvas inevitable that aa
epplied slant should prcdoainntc/<3(tnnlly. this synthesis of theory and
experience should be eeen as being primarily the product of my personal encounter
vith an unfamiliar culture, in a strange and hostils environment complicated
by the usual bureaucratic hassles common to fialdwork situations everywhere.
Therafore tha errore both in theory and method are sll mine. Nevertheleas, [

do hope this case study will afd in furthering knowiedge and understanding of

Sehalian subsistance systems and the semil-arid tropics i{n generel,



CHOICE OF FIELD STUDY SITES
The need to sacrifice theoretical purity for practical considerations in
the choice of fieldwork study sites is well .nderstood by field researchers.
In this case, the region chosen was Yatenga: the northwest administrative and
5 v Foqum L prge )
development district (ORD)™ of Upper VoltaA The boundaries of this region
correspond even today with one of the three ancient kingdoms of the Mossi.
The district center, Oggh}gOuya. 1s the fourth largest town in the country and
{s linked by a reasonably short all-weather dirt road to Ouagadougou, the
natiopnal capital (Figure 1.3 poge .)., Strong consideration was given to other
lqc‘lit1E:MFEEEHEE¢ERE}!&Shfmﬁﬂp}t'l of the Sahel ORD, and Djibo, a subcenter
of the latter. Both:of the latter areas are much drier and deeper into the
frve . Sahel, which made them very appealing from some perspectives, but their
velative isolation from contact with other areas made Ouahigouya pref:r;?i:.h‘).

w4z .Quabigouye'ls location pxoved .tq be etrategic for several reasonsy Tt acceatal

dan/ Sakal
etraddles the 700am_{eobyet, ‘which roughly corresponda with thé  °° “/ sa

?stf?AﬁP?‘boundlry..f;Ol 1C easy access to diverse geologic, topographic,

aod bdiotic regions was ﬁouoiblo. It 1s on one of the principal trading routes
between the drier Sahelian regions to the north, and tha wetter savanna regions
to tha south, ‘md it contains a great diversity of livelihood prtterns and ethnic
groupa {.e. sedentary farmers (Dogon, Samo, Xurumbs, Mossi), semi-sedentary and
nomadic herders (Fulani, Tousreg), former slaves (Rimaibe, Bella), and others.
Purthermore, the complex, and reasonably well-documented culture hiatory of the
tegion presents a unique opportunity to view human adaptation (n a time-dimension

not easily attainable in other areas, see Michel Izard (19%8), Annie Marie ;
[ ]

Schweeger-Heffal (1973), Pater Hasmond (1966), Paul Ricoman (1977).

ta- s Altear raconcitering the antire reglon north of Oushigouya (including visits

to Djibo and Dort), three villages vers selected for tn-depth cultural-ecological
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saslyvis: Sodin, a densely populated Moesi sedentary farmer asettlement close

to the regional center cf Ouahigouya. Toulfe, a wore isolated and traditional
Kurumba settlement, also composed primarily of sedentary farmers, buc as it
borders the southern limit of dry-season Fulani pastoral migration {t illustrates
very strongly the symbiotic inter-actional pattern of farmers with semi-nomadic
Fulani herders. The last, Banh, was a totally Fulani herder-dominated settlemant
located on one of the ancient fixed dune systems common to this portion of the
S8ahel. 1In Banh the farming is primarily conducted by a former herder slave

caste - the Rimaibe, while the semi-sedentary (transhumant) Fulanl concentrate
vn herding (though they do some farming an well). Between these three villages
lolt'ngriculturnl livelihood patterns common to Sahelian Upper Volta could be
observed. PFurthermore, each village was in a significantly different habitat
affording subsctantial opportunities for cross-correlation with a wide diversity
of cultural-ecological variables.

Prior to analiizing the social and economic life of the villages in question,
it Le first necessary to present a regional overviev of the cultural and
physical-ecological characteristics of the Sahel as a vhole, after wvhich will
be presented a look at their sub-regional oxpression {n Yatenga. Vith this
background knowledge the local expression of Sahelian subsistencs agriculture
@9 seen in the chosen villags siies will become mors weaningful ,

THE SAMEL IN RELATION TO THX WORLD'S DRY-LANDS

Ihe Divereity of Dry-lands:

The world's dry-lands have alvaye presented a major challenge to mant both
48 an odbject of stuldy and an environment to cope with., Man's history has been
{nexorably {ntertwined with dry-lands. Yet, many stfl]l think of thease reglons
iu relatively stereotyped vays! berrea expanses of drifting sand, occasional

exotic oases with their irrigated date palms, patrodollar-rich “ofl sheiks"



ruling obacure desert kingdo-a.' But dryland regions include a much larger
diversity ‘u livelihood patterns and ecological characteristics than this.
Peruu il of any map of the world's drylands points out that they not only
cover a sujor portice of ths earth's surface, tut they are found in almost all
wajor world regions: they not only include "extremely arid" areas like the
Atacama Desert of Chile vhere rain seldom comes, but they also 4nclude "dry
sub-humid"areas like the Sudanic zone in Wast Africa or portions of the Deccan
Plateau in Indf{s. Some drylands are "cold" (Central Asia), others "hot" (the
Sahara); some are "tropicnl"6 (Northeast Brazil) while others are “extra—

nw ',J(S"Zvn )"“" 'r""‘.}

trop1c11"7 (the Basin and Range Desert of Due to this wide diversity

\
of characteristics in drylands, defining their limits and their subdivisions has

long been a controversial sclientific endeavour.

Need to Study the Semi-Arid Lands:

Of all the dryland areas, the "lemi-arid"s lands are probably the leaat
underetood, and today they are of major research interest to many disciplines
(Aroon, 1,72; Cannell and Hall, 197;). "Extra-troplical" semi-ar{d lands in
Morth Africa and the Middle East have recelved consfderable attention in the
past, but the "tropical” semi-arid lands, on the contrary, have not been ss
well studied, in spita of the fact that a larpe portion of the world's population
resides in these environments i.e, the East African graselanda or the Deccan
Platesu of India. Considersble confuaicn exists {n the terma used for thess
areas, making uniform understanding very difficult., One finda terms such am
"wet-and-dry tropice (Keay, 1939), "monzounal grasslandas” (Whyte 1968),

“savannas and Caatinga” (Mfllws 197)) and "tropical grasslands and steppes”
(Church 1974). None of these terma nacessarily cotncide, for they ware formulated

wirh different purposes in mind snd based an field sxperiences from diveree

arsas of the globe.



Without going into the complexities of dryland classifications (Bowden
1978) let us be satisfied with tha following operational definition of "semi-arid"
&8 presented by the latter:

The roncept of semi-aridity can best he related to crop plante and

pasture. Tha dry boundary of the semi-arid:-tropics should lie on the

edge of the area where production of rain-fed annual crops is not possible

during a majority of years, even though steps are taken to conserve and

saximize availahle moisture. However, satisfactory pasture is regularly
produced ovar most of the surface, and dryland farming can be practiced

in occasional years at edaphically favored spots, such as regions of runoff

from exotic streama. The humid limit occurs where droughts do not substan-

tially limit the producti-ity of crops in a majority of years but dry-
farmed crops can and do fail due to occasional drought. Positive corre-
lations between the amount of precipitation and crop yields occur at the
humid boundary (Bowden 1978: ).

A peculiar trait common to the tropicsl semi{-arid areas is that theay often
bave to contend with the envirommental problems characteristic of both humid
and arid areas, vet they may have few {f any of their assets, {.e. exotic rivers
1ike the Nile and other regions, or reliable rainfall as in the tropical rain
forss's. The farmer in semi-arid regions m-3t not only cope with frequent lack
of eufficient precipitation (an arid problem), he also must cope with occasfonal
periods of too much water - high intensity rainfall with associated heavy
erosion (a humid land problem). Seasonal variaticn in the climate frow an almost
totally desert-1lika climate to monsoon all come within the same year, making
these tropical semi-arid regions not oanly risky from the point of view of
agriculture, but also at certain seasons, quite unattractive and uncomfortable
to live {n.

Ihe Sashel -~ A Major Semi-Avid Regiont

One of the major semi~arid tranaition areas in the world is the Sahsl of

West Africa - that narrov gone separating the dry Sahara '+ the north from the
forests and humid savannas to the south (v. Flgure [.3). The term -Sahel- {s of
Arabic origin meaning "shore’s & ters which connotes s transitional type of

habitat - an "ecotons” tn scological terms. Politically snd admintistratively the



Sshel has come to refar to those couatries bordering the s>uthern edge of the
Sahara vhich suffered greatly in the devastating 1968-1973 drought: Mauritania,
Senegal, Mali, Upper Volta, Niger and Chad. This broad usage, unfortuultcly..hnl
obscurvéd its ecciogically-based parameters (See the next saction for a more
precisc definition of the "Sahel"). .

Perusal of Figures (.3 £ /.4 Page 19 shows that in West Africa thare is a
generally uvniform south to north (ronal) transition of climate and vegatation
starting with mangrove and rainforests on the Guinea cosast, Guinea and Sudan
savannas in the intermediate zones, and Sahel and Saharan zones to the north.
Although this generalized zonal picture of the West African environment holds
true.on the broad regional level, it tende to obacure considerable sub-regional
variation in geologic, topographic, blotic, and, even wmore signif!cant, anthro-
pogenetic factors, vhich have great effect on the livelihood patterns of
individual communities and the "adsptive mechanisma' thay have developed for
survival.

The influence of "snthropogenetic' factors in the West African savannas
and steppes cannot be overstated: through fire, soll ercsion, selective vege-
tation use, and plant domsstication, man has so strongly altered these aco-
eystems that some ecologhsts doubt very strongly that ona can speaak of "natursl”
ecological szones in this area (v. Adejuwon: 1976). In terms of the length of
6ccﬁpanco by man (both in historical and prehistorical times) {t (s these savannas
and steppes of Africa vhich have fslt the fmpact ¢! man tha longest, ss sttested
by archasological research {n Zast Africa and other areas. long before Furops
begen ite colonial penetration from the coasts, the savannas aud -tapp--‘v-rn
centare of axtensive African Fmpires liks Xanem-Bornu and Mali: kingdome whoee

political and commercial ties axtended over most of northetn Africa. Their

{nfluense ae transmitters of cultursl, poiitical, and techuological 1dess from
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Egypt, Worth Africs, and other areas, has been very significant to the region's
history. Furthermore it is in thase same savannas that the Neolithic revolution
in West Africa first occurred i.e. the domestication of millet. The Sahel,

therefore, as one of the largest Vlc-i-lrid Eropicg}" zones in the world vheres

o a——

there has been a long history of interaction with aan, is an ideal place to

N

study the "cultural ecology" oflfemi-nrid tropica% subsistence agriculture.

Cultural-Ecological Parameters of the Sahel:

The most common parameter utilized in delimiting the Sahel by ecclogiats is
climate. As Brsdley points out, "At the largest scale the Sshel can be separated
{nto three climatically determined zones with associated vegetation formations
(v. Tabla .} page .| and Figurel page }1). These rones are, of course, defined
by more or less arbitrary bourdaries, the whole system being a transitional zone
between the desert to tha north and the more humid savanna to the south'" (Bradley
19771 35-36). Most authorities would agree that the 700um to 100mn rainfall zone
sncompasses the "core" of the Sahel and includes ite humid and dry boundary
transition zones.

Le Houerou (1976) has analized some of the major classifications of the West
African landscape and combinsd the ecological dimensions (i.e. climate) with the
cultural elemsnts (i.e. land use and livelihood) into one classification schema
{v. Talle |.] page ™} ).9 Notice, that although Tahle /.2 shows part nf the Sahel
as being vithin the "semi-arid” Ares, as defined by Bniloéﬁiﬂut‘in not coterminous
wvith {t. The same can be said for Meige' delimfration of the "semi-arid" zone
(v. Pigurel.l page .4 ).

Boulet, a French soil scientist with extensive fleld revearch -xporfonc- in
West Africa, points out that when one defince the boundaries of the Sahel szone
on the besie of "agroclimatological factors and their expression in soils and

(v Fgrd — pge —) W . \
vopuuon"A the Sahel boundarfy Aahnmld e mich more restricted on the "humid”

limie than the wore broadly defined "semi-arid” sons dalimited by Meige and Bailey.



Table ! 11
Sahelo-Sahava

Climate: extremealy variable rainfall, but nominally less than 250mmi
rainfall sesson lasting from mid-July to mid-September,

Soile! largsly undiffarentiatad and péorly davaloped; classifisd by
Aubert (1965) as sub-desertic or brown sub-arid.

Vegetation: ateppe of scattered perannial tussock grasses: Aristida pungens
on the desert wargins, Panicum turgi{dum in the more humid south;
scattered low trees and shrubs of Acacia tortilis, A.ehrenbergiuna,
Maasrua crassifolia.

fahel

Climace: rainfall wore reliable though still highly variable, between
250mm and 400/45Cmm; July to September.

"Sodlst brown to red-brown sub-arid.

Vegetation: prairie (Audry & Rossetti, p. 1962; Rattray, 1960) of annual
grasges: Aristida mutabilis, A. adscensionis, A. funiculaga,
Cenchrus biflorus, Eragrostis tremula, u‘honefeldia gracilis
with scattered tree cover of Acacia raddiania. A. senegal,
A, seyal, Balanites aegyptiaca, Cuumiphora atricunaJ Zizyphuae
pauritiapna, Boscia senegalenals. Possibly a grazing subclimax
(Rossezti, 1965; Whyta, 1968) wet season grazing landa.

Sahalo-fyden

Climate: rainfall sufficient for reliable agriculture; 500/450ma te
330/700mm, mid-June to early October.

Soilst ferruginous tropical soils unleached to slightly leached.

Yegetation: open savanni dominsted by Combretum glutinosum, with Cuiers
senegelensis, Grewia spp; Mnnaunin digitata, Argohiuul lai~
?mg. Sterculia setigera, Pterocarpus spp: Terminalia mpp.
rass cove! of dense perenniala: Andreopogon gayanus, " Diheter-
gpogan hageruppl, Hyparrahenta app. with annusls such es Era-
tis tremula, Artistida mutabllis, Schirachyrium exile,
ﬁg_‘u& elegans, Fennisetum pedicellstum; dry season grazing
areas.

Rotet This table is adaptad from Bradley; 1977: 135-37.
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Wotice that in Table 1.2 Boulet restricts "Sahelian" or "Northern" zone to the
uuder 600mm rainfall area, he calls the 800um-600mm area a "iransition' zone,

the 800wm-1200mm zone "Intermediate', and the 1200mm-1500mm belt "sﬁuthcrn".
Observation of environmental conditions relating to "drought risk" and natural
vegetation formations appear to confirm PFoulet's delimitation of the Sahel boundary.

The Crucial "Sahelo-Sudanian' Zone:

In spite of the varying opinions on boundary locations, most Sahelian
authorities agree that a key boundary 1s the 400wm~450mm isohyet, particularly as
it relates to agriculture. North of that line, except for unusual edaphic
circumstances, permanen: "rain-fed" agriculture {s nearly impossible, and conse-
quently pastoralism is the dominan: way of life. South of the line agriculture
becomes possible, but the risks from drought are extremely high until one passes
the 700mm isohyet. Thus the area between the 700mm-450wm isohyets (the "Sahelo-
Suddnian" zone) is the crucial '"high risk' portion of the Sahel in termsa of
rein-fed agriculture. And it is on this rone that this report focuses.

The importance of the "Sahelo-Sudanian' zone for research and development
11es 11 more that just ite being the most prone to severe drought and famine
(0'Keefe: 1974). Several characteristics set it apart from other West African
areas!

{. This zone represents the effective outer limits of rain-fed sgriculture
in West Africs, FAO:11676,

2. It ic in this sone vhere pastoral and arable economies at::{ their
greatest {nteraction, and it is here where increasingly the signs of
stress in long standing traditicnal herder-farmer symbiotic relationships
are becoming apparent. The potential for conflict is definftely highest
in this sone,(Barral, Benott, Calals, and Riesmar)

3. The Bahaelo-Sudanian zone Is still not well inregrated either politically
or economically {nto the natlonal life of the states in which Lt occurs.
Relative insccestbtlitly and admintutrative peripheralnens make reliafl
sctivities in time of crinls sand general econoafc development losse
effective and patnfully alow, (Clante and O'Keefe),



4. "Desertification” in all its forms {s most severe in this gone. Eolian
erosion, labelled by the madia as the "advencing sands of Sahara" is
in spite of journalietic hyperbole increasingly a fact in the most
heavily impacted areas. This zone, being the transition between the
perennial and annual grass regions, is heavily utilized for grazing acti-
vities. Inadequate grazing controls and rapid animal population growth
and migration have led to serious over-grazing, Boudet ( ), Barral
( ), and O'Keefe (1975).

5., This is a zone of rapid human population growth as well, stemming fror
“high rates of natural increase and increased migration from overpopulated
farming lands to the south and displaced nomads coming down from the
drier northern regions. The opportunity for conflict and environmental
disaster are clearly present, Callais, (1975), and Marchal, (1978).

In iumhary the Sahelo-Sudanian zone and the people in it are facing a very
blillvtuture. both in terms of long~term economic development and ecological
Sthbility: Eveu now it has a high potential for large scalé human diaaster -
_abah jreater than that of the much publicized 1968-1973 drought and famine. The

deed for bdth "Undnr;tandin; and explanation' seems obvious.
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Agriculture here includes pastoralism as well as subsistence and cash-crop
farming. Though the major proportion of agriculture in the Sahel 1s 'still
primarily subsistence, 'cash-crop" agriculture is increasing in scope and
significance.

MUSAT:sxa is the acronym for (Moisture Utilization in the Semi-Arid Tropics:
summer rainfall agriculture). It refers to a U.S5.A.I.D. spcnsored 211-D

grant project awarded to the University of California, Riverside whose
purpose is to improve the university's research and applied capabilities

in regard to the agricultural development problems of the semi-arid tropics,
particularly the Weat African Sahel zone. This study was funded and carried
out under the spousorship of MUSAT (for further information contact Dr. Glen
Cannel: Program Director, Department of Sofls and Environmental Sclences,
University of Califnrnia, Riverside, Riverstide, Califoruia 92502).

"Cultural ecology" is here taken to be that type of geographical and an.aro-
pological research endeavour which attempts to describe (usuaily through
in~depth case studies of single communities) the soctocultural and economic
strategies and tschniques developei by specific cultures over long periods
of time to '"cope" with their social and physical environments. The founding
of this research methodology is generally attributed to Julian Steward,

vho gave the most definitive description of the "tool" in his work Theory

of Culture Change, 1935, Many geographers and anthropologists havs been

active in this type of research.

"Subsistence risk" {s here defined as any factor or variable that aither limite
the subsistence farmer's ability to fully exploit his environment and make

8 living and/or any factor that diminishes the productivity and dependabtlfty
of his resource base. Frequent drought is an example of a major "environ-
sental” risk of faraing in the Sahel, while labor supply fluctuation due

to eickness, accident, migration of family meabers, and so on, {s an exasple
of a "soclosconomic” risk. Understanding the nature of the risks as perceived
by the farmer is crucfal to understanding the reasons for his decision-

saking strategies and actions. The concept of “"subsietence risk" {s not

osv, see Porter (1970) and Allan (1963), but {t is one that still merits

* s4ch vefinement and research,

An ORD fs (in French) Organigation Rsgional de Developpement or Regional
Development Organiszation. It corresponds (in geographical terms) to the

- “state" level of administrative-political structure. Each ORD plane and coord-

inates all “development" related sctivities witheits reglon fncluding
those of the siniatries of agriculture, health, resocurces, water, animsl
husbandry, etc, The echeme puts mure povar at the regional level and thus
attempts to decentralize economic devel ipment activities, an attempt to
counter tha over-centralized control of capital cities cowmon (o many

“developing" nations.
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The tetm "tropical"” is here used in the sense of temperature (places essen-
tially frost-free) rather than its astronomical meaning in relation to the
Tropice of Capricorn and Cancer.

"Extratropical” is used here in the astronomical sense - areas polewvard of
the tropics (in most cases they are alas areas experieucing frosts during
some portion of the year).

"Semi-aridity" as a term suggests that it refers to a "transttional® environ-
ment between "arid” and "humid".

Table _ in the Appendix summarizes some of the most common ecological classi-
ficationa on which Tabla Il is basad. Table . in the Appendix offera a
brief summary of other climatological classifications utilized in the dry-
land areas of Africa.
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BEAN/COWPEA - CRSP REPORT

May 19 -~ June 15, 1979
Visit to Kenya, Tanzania, Malawi, Botswana, Zaire and Nigeria

Glen H. Cannell, M.J. Silbernagel and W. Mwangi

A, l‘“!.

1. USAID Mission
Visited:

Wilbur Scarborough, Agricultural Research Advisor
Jack Slattery, Health & Wutrition Specialisc
Linda Meyers, Nutrition Specialist, lLecturer, Cornell University

Discussion of the agricultural program centered on new USAID projects
(expected {nitiation in late 1979) that relate to grain leguwe crop production.
These projects are part of a much larger program almed at the semi-arid regions
in the East Kenys provinces of Machakos/Kitul with rafnfall {n the range of
300-730 wvm. These projects are in collaboration with FAO and the Covernment
of Kenya, and one of the crop areas receiving special emphasis 13 production
of beans, cowvpeas and pidgeon peas. This {s part of a large, integrated food
crops development program for the semi-arid regions and the work would be
centered at the Katamuni Dryland Research Station.

Other discussion areas were concerned with health and nutrition of present
programs, awarensss studies covering nutrition problems, the role of women in
food production, intervention type programs and fmpact studies on nuytrition and
economics with development of sgricultural prograss in the sems{-arid regions,

At this point in their programs it {s believed thay are avare of many
sutritional-food constraints for different crop production areas in Kenya,
including the nutritional wveaning problems associated with women in the work
force.

Because of the time constraints on the new projects dealing with beans
and cowvpeas, USAID did not tdent{fy specific areas vhere the CRSP may incer-
face, supplesent or coaplemant their planned prograss, although {t appears
to give primary eaphasis to maizse, vhile the FAD project inclules malre, cow-
pess and pidgeon peas. Beens arn not eaphasized because the projects are ailmed
st the semi-artd lands.



2. MNairobi University
Visited:
Dr. D. M. Mukunya, Senior Puthologist
Dr. D. Magogl, Chairman, Plant Sciences Departmunt
Di. 5.0. Xeya, Soil Hicrohviolomist
Dr. R. S. Pathak, Plant Breade.
Dr N Ssal{, Soil Chemist
Prof. C.N. Karue, Desn of Faculty
Pr. D.I. Gomez, Nutritionlist

W. Mvangl arranged through Dr. D.M. Mukunya to visit the Kabate campus
vhers the Faculties of Agriculiure are lucated. Individual visits were made
withk Dr. Mukunya and Dr. D. Magogi, Chairman of the Plant Sciences Depart-
ment, and a conference with several staff working on an interdisciplinary
lategrated Crafin Legume Improvement program (beans and cowpeas). These dis-
cuseions and conasult.rions were very fruitful in determining research directions
and program objectives.

The broad approach in their research program on beans and cowpeas offers
excellent CRSP interfacing potential in nany areas of their program (cropping
systems, breeding, pathology, sntomology, nutrition, micraoblology, soll fertilicy
and vith Al toxicity in acid soils). An integrated program on protuction of
beans and covpeas is brosd, invelving plant breeding, nlant pathology, agricul-
tural entomology, sofl chemtatry, microbiology, agronomy and nutrition.

The cowpea improvement program is now in {ts third year. The research
program is suppartad by the Research Divisicn of the Ministry of Agriculture
through proviston of land at research ataticns and perscnnel support for
assisting and conducting experimente. A Tecent agieenint betveen the University
and the Sclentific Divirion of the Ministry to carry out cocperative research
on leguma crops for the aemi-artd regions 1e assurance that the research
progranm at the Univernfty is viable and wvill conzinue to be an effective research
unit in iegume crop production.

Conercl areas thot vould sppear to be wmost fruftful for tmproving thelir
bean und covpea programe ave!

1) pass-through funds for laboratory suppliea and equipment, and back-up
technical personnel support for laboratory studies;

1) training of stufants both fr M.5. s.d Ph.D. progrems in the various

arsas o” bean end cowpea res.arzh being carried out in the progras;



3) a scientiat exchange program vhereby the University of Nairobi staff
could spend 6 wontha to a year with a counterpart in a U.S. university working
on beans or cowpeas, or ¢ similar exchange where U.S. scientists would spend
wimilar periods of time at Nairobi University. The effectiveness of an
exchange program would lie in the ability to work out arrangements whereby the
relatively small staff at Nairobi would not be decimated or decreased in siza
as they have at present a heavy teachinyg load;

4) short term visits of several weeks by U.S. scientists to work coopera-
tively on bean and cowpea disease and insect problems, and possibly other
related problems in production would be beneficial;

5) exchange of germplasm for drought resistance, insect and disease control
and other constraints would be very useful in their program, as well as in U.S.
programs. Linkages hiave been made with [ITA for rec2iving germplasu and good
progress has been made by the cowpea plant breeder in selecting 3 superior cowpea

lines from mixed Kenya genctic material.

The following University of Nairobi otaff rre working with the integrated
Grsin Legume Project called the Plant Protection Program: (see attached tv report)
Dr. D.M. Mukunya and Dr. J.P. Singh, Fungal and Bacterial Diseases of Beans

in Mixed Cropping Syateas
Dr. E.M. Cathuru, Plant Virologist
Dr. 8.0. Osiru, Crop Physiologist
Dr. D.N. Mgugl, Crop Physiologist/Waed Zcientist
Prof. C.P.M. Xhamals, Dr. M. Muske, Dr. 5. Karel, Entomologists
Dr. 8.0. Ksya, Microgiologist
Dr. Bsali, 801) Sctlentist
De. R.3. Pathak, Plant Breeder

3. Scientific Division of the Mintstry of Agriculture
Visited: Dr. B.N. Malisvy

Ve wars nor able to wabe sarrangements to viaft with the Directar of Resaarch.
Dr. D.E. T™hiarou of the Minfatry of Agriculture. Howvevar, wo 414 mest with Dr,
Majisu, Chief Sclentific Offfcar of the Sctfentific Division of the Mintatry,
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Be confirmed the intarest convayed to us by the USAID Mission that their primary
{uterest is In erop production in tha sami-arid regions of Zast Xenya. He
mentioned the 5-year program planned to begin in late 1979 and the Ministry of
Agriculture’'s full support behind the program,

This program {s directed to the small farmers in that reglon, and one of
the primary objectives deals with improving nutrition by concentrating on
production of legumes, particularly cowpeas and pidgeon peas, which can be
growvn successfully in the semi-arld reglions. Strong support for the University
of Nafrobi's Integrated Legume Research Program (beans and cowpeas) was men-
tioned by Dr. Majtsu as part of the overall plan to be cairied out in conducting
the semi-arid crop improvement propgram,

Because of a technicality that required Kenya govarnment approval 30 days
before a visit for in-country travel the team was unable to visit the Dutch
AID been research team working with the Ministry of Agriculture at the Thika
Borticultural Research Station or other government fnstitutions relative to
the CRSP trip such as the Plant Quarentine Statfon at Muguga. Although not
usually a probleam, the USAID H%’lion of ficial (who had had po previcus fnformas.
tion that s team would be visiting) would not tolerate visits to the research
stations, even though the University of Nairobi would have provided transpor-
tation for such visits. However, we wars fortunate enough to be able to meet
Dr. B.H. Vaite, Director of the Plant Quarantine Station of the Kenya Agricultural
Ressarch Institute at Muguga while he attended somw meetings held at 'LRAD,
He sentioned s serfous need for technical training ‘or Kenyana sa one of the main
problems, particularly training those at a leval who would be able to conduct
the functions of the Quarantine Station when he leaves. Dr, Wattw had been at
the Station for only ) months, and the posttion had been vecant for 10 monthe at
that time, and his concern with trafning centered on thia aspect.

Although the tesm was unable to visit the yesearch etations, etc., it la
balieved that sufficient contscta wvets made to effectively eveluate the potential
CRSP arense vhere supplementary or complementary assistance and support wouid

ba helpful., In ausesary these ave:

1) with the Univeratty of Natrebt {n {ts established besn end covpea pto-

grama|
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2) the USAID Mission has elaborate program plans for ressarch and training
to fit projects planned for the semi-arid areas {n East Kenya and could not
ét this time outline specific arezs where the CRSP can effectively interfacej

3) the Covernment of Kenya, in assessing their needs for support and
cooperation with the USAID Mi{ssion and UNDEP (FAO) semi-arid regional projects,
1s not prepared at thio time to indicate how the CRSP could supplement thelir
programs. Training of technical personnel was mentioned, but training would
begin at a later time when they are able to evaluate more clearly the needs

in the legune production projects.

B. Tanzania

1. USAID Mission

Vieited: Petar Shirk, Deputy Diractor

Our visit with USAID personnel was considerably shortened because of the
Memorial Day holidsy on Monday, May 28. We met with Peter Shirk on the morning
of the 29th ss a result of previous telephone arrangements and diacussed briefly
with his the CASP and our objectives for the visit. He vas {nterested but did
not know hov the CRSP might f{t in with their present progran, whirh {s centered
on grain production. The meeting wes shortened because of a stalf meeting of
their group and because we had made previous arrangements to hire a car and
visit vith the University of Dar es Salaam Agricultural College located at Moro-
goro, vhich (s 126 miles from Dar es Salaam.

Mr. Shirk mentioned to us the !ITA program at Llonga Research Station (40
uiles beyond Morogoro) but our shortened schedule 14 not permit a visit there,
Howevar, Dr. Patel, Plant Breedsr at the Llonga Statfon, vas {n Dar es lalaans

and he visited with us concerning thelr progran,

2. “niversity of Dar es Selaam, Faiculty of Agriculture, Hovogoro
Vieited:
P. L. Kavi{she, Aseletant Dean of Students
Dr. B. J. Mdungure, Flant Fhyslologlat
Dr. A. L. Doto, Flant Breseder
Dr. M. 3. Chowthury, Soil Nicrobleloglet
Mr. A. Naq, Food Bclence snd Yechnology Deparisent
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The College is located about 126 miles from Dar es Salaam, and the road
there is blacktopped and in fair shape. Following telephone contact with the
Dean of Faculty, Prof. M. L. Kymo, a lunchaon meeting was arranged with key
faculty vorking on beans and cowpeas. Unfortunately Dean Kymo had mectings
outside the College and could not join us, but he was represented by Mr. P. R,
Kaviahe, Assiat. Dean of Students.

The discussfon of the besn/cowpea program was led by Dr. B. J. Ndungurs
(bean program), who was assisted by Dr. M.S. Chowdhury, So0i! Scientist, and Dr.
Doto (cowpea program). The approach to the research program for both beana and
cowpeas ia an i{nterdisciplinary type designed to Integrate plani sclence, soil
science and plant protection (di{sease and fnsect) into the program.

The Ministry of Agriculture is engaged in the {mprovement of legumes, with

euphasis on beans (Phaseolus vulgaris) and the cowpea (Vigna unguiculata).

Beans are grown in the relatively wetter area of the highlands, with cowpeas
grown in the highlands and in the lover, drier regions. The bean program
(breeding and variety trials) has Leen underway for } years, while the cowpeas
program (variety testing) has been undervay for one year. Dr. Doto, who recent=
1y completed his Ph.D. at Nottingham, {s hesding this progranm.

Although seed bean productiovx of b.sh type cultivaras for European export
has been & major industry in noiihern Tanzania {or generations, little to
pothing has been done with the cultivars uveed by the subsistence farmer. The
Tensanian Ministry of Agriculturs has recognized this need and {s emphasieing
the neod for incrzased research on all food legumes. Bean research at the Moro-
goro Btation {s just in the {nitlal exploratory phases. They have grown acme ;
local varieties citained from sevaral outside sources (total plus or minus 1300)
to evaluate them for agronomic characterfastics, diseases and fnsecl jeats,
Dr. 8. J. Ndunguras, Plant Physiologist, 1s inftiating a atuly of bean plant
characteristics in a number of locations to evaluate (he genotlype environmental
foteractions, and Dr. Chowdhury, 8ofl Microbiologtar, will fsulate and evaluate
My fixing capability of rhizobdfum collections., Dr. Farel, Fntumologlet, s
scoring the type and severity of {nsect Jemage to Dr. ldungura's plots, vhile
Dr. Ksevani, Plant Fathologlet, i acoring the type and severity uf the 4ls-
sasen found. We d1d not vialt with Dra. Xaral or Yeswan!, but dfszussions with

Dr. P, N. Patel, lLeguse Nreeder/Fathulogtat, 1IYTA/USAID/Taunrantian Cratn lLeguse



Research Project at the nearby Llonga Agricultural Rasaarch Institute, indicate
they have sbout the same disesase and insect problems encountered in Kenya. The
type and severity of the problems would vary somewhat with season and environ-
ment. Their Plant Breeder, Dr. A. L. Doto, would like to study some of the
genotype environnental interactions, The {nformation generated by this team
evaluation should provide valuable germplasn for a potentially productive breed-
ing progran.

A visit was made to the variety piot studfes at the Research Statfon. IITA
1s cooperating in providing seed lines in cowpeas, and has a staff of six people
located at Llonga Research Station about 40 mi. beyond Morogoro. This group 1is
working on varfous production problems on beans and cowpeas, and is cooperating
to a limited extent with the Morogoro program.

The total program on beans and cowpeas at Morogoro appears to be well planned
and is sufficiently staffed with well trained sclentfists (10 of 12 faculty 1n
the Crop Science Department with titles of lecturer, sessfon lecturer and pro-
fezsor have Ph.D.s) to carry out a good research program on grain legumsa, and
they are sufficiently supported with plot space and agricultural operationa.

The critical cunstraints are:

1) laboratory equipment and supplies (chemical and basic) for making rou-
tino messurements and specisl equipment for research on basic problems for that
area}

2) technical backup support is seriously needed. At present fundes are not
available to support technicians, and the faculty {s required to do the entire
research progras, thus seriously limiting a research progras;

J) transportation to the Llonga Fi{eld Statfon Er to the College Ressarc
Station (s extremely limited, and therefore collsction of dats when needed from
the field studies 18 a crittcal problem {n the ressarch progran.

4) ehort term assfgnment of U.8, scientiats, particularly {n the pl: . ,co-
tection areas, is needed and would de welcomed by the faculty;

3) lung ters assignments would also fit fnto the program; llvieg saccomoda~
tions could be provided;

$) tratning of technictfans to eupport the atatf {s available 'rom the
diploma prograw (ahout Y00 undergraduates at the College); although he nesd
for Ph.D.s fn ths bean/cowpea progran ta not critical, a previston ahould be

nade for chie sapect during ths expected 3-year program.
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3. Llonga Research Station

Bacause Monday, May 28, was a USAID hclidiy, our time for programing in
Tenzania vas limited to one day. We were not able to visit with the Ministry
of Agriculture, but were assured by Peter Shirk, Deputy Diractor at USAID, that
tha Bean/Cowpea CRSP {s fully supported by the Government of Tanzania (GOT).

We had hoped also to visit the Llonga Research Station, but one day did not
allow time for that visit. A large project on legumus is being conducted at

the Station, "IITA/USAID Tanzania Grain legume Research Project,” a National
Legume Research Program for Tanzania (cowpeas, green gram , phaseolus bean and
soybean). However, we were fortunate to meet Dr. P.N. Patel, Legume Breeder/
Pathologist of IITA, at the hotel. He has been at Llonga since 1975, and he
discussed with us the general progrem, and in particular hia cowpea breeding
program for resistance to pest and disease. le believes that during this period
of time he has identified tha important pests and disesses in Tanzania relative
to lagume production, and the following summarizes his work on cowpeas and the

relavance to disease and pest control {n Tanzania:

1. Diseases of grain legumes in Tenzania: distribution and relative
importance.

2. Breeding of cowpeas for multiple disease resistance and high yields
in Tanzania.

3., Strains of covpea yellov mosaic virus in Tanzania and sources of
resistance.

4. Genetice of host reaction {n cowpes to strxains of cowvpea yellow
sosaic virus in Tanzantia.

S, Studies on the prevalence of eap transmissible viruses tn cowpes {n
Tansania using differentially reacting cowpea cultivara.

6., MReaction of elite cowpea cultivars to some Jdimeases in Tanrania
during 1978 under both natur«l epiphytotic and artificial (noculations,

7. Sources and inheritance of . ance in covpea to the atraln of
covpea aphtd bhurne mosalc provalent {n Tauzanta,

8. Pathogenic varfalillitly and hoat vesfatence to bactertal pustule patho~

gen in covp-a,



9. Inleritance of resistant reactions to race 1 and 2 of badterial
pustule pathogen in cowpea.

10. Inheritance of resistance in cowpea to bacterilal blight diseasa.

11. Host resietance to important diseases of green gran (mungbean) in
Tanzania.

12. Reaction of bean germplasm lines to important diseasea in Tanzania.

13. Bacterial pustule disease of soybean in Tanzania: Reaction of somé
AVRLC breeding lines.

14. Pathogenic variability in bean halo blight organism in Tanzania.

15. Cowpea selection and breeding work in Tanzania during 1976-1979.

16. Creen gram cultivar evaluation in Tanzania during 1976-1979.

C. MNalavi
1. USAID Mission, Lilongwe

visited: Cil Schainbaum, American Isbassy staff
Mary Quinn, Program Coordinator

The USAID program i{s just getting underwvay as they have not had 1 program
i{n Malavi for several years and were concentrating their efforts in Swariland.
Mr. Cule, assigned as the Agricultural Officer, was in Washington, D.C. Mr.
Scheinbaus, assigned to the Embsssy and formerly in charge of the Agricultural
saction, discussed briefly with us the Malawi Department of Agricultural Research
(DAR) and indicated the cooperative nature of the proposed program. A rough draft
of the program proposal to asafet the DAR was made avaflable to us for a quick
reviev during our visit. In brief, the project vas concerned with graln crops
(maize, sorghum, etc.), farming systems dealing with all crops, and studfes on
ptoduction sconoaics. The epproach would be an fntegrated reszearch project,
but the totsl progrems vas not developed.

The level of skills of the DAR {s low and 1s an acute problem, research
equipment and phyaical facilities are {nadequate or nonextatant, even for rou-
tine plant and sofl analyses. At present the tutal cosplement of technical
officare and assi{ntanta fa Y48; tha project plan is to upgrade and {ncrease the

nusber to %11, However, housing must be provided at the resssrch stationas
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before recruitment for the project and training can be initiated. At present
there 1s a need for systems or activities directed toward assisting the small
farm holders.

At this point in time, with programs yet to be initiated or adequately
defined, the role of the Bean/Cowpea CRSP {n a supporting role cannot be
def {ned.

2. University of Malawi, College of Agriculture at Bunda
Viafited:
Dr. 0. T. Edje, Flant Physiologist
Dr. L. K. Mughogho, Jrrigation Specfalist
M. L. Mwinjilo, Agriculture Fngineer
Dr. Y. P, Rao, Plant Fatholopist
Dr. W. A. B. Msuka, Plant Pathologiat

Arrangements to visit the College of Agriculture were arranged directly by
phone with Dr. 0. T. Edje of the Crop Production Department. The program, an
{ntegrated approach involving eeveral disciplines, 1s priwmarily concerned with
beans. Cooperation in this phase has been established with CIAT and 11TA,
vhere a fev varieties of cowpeaa are being tested in field plota. The f0llow-
ing is a summary of the visit and indicatea where support {s necded tn thelr
program:

The Bunda College of Agriculture campus at Lilongwe ts relatively new
(plus or minue 10 years), the staff relatively young, and well tratned for
teaching and research. Many are currently abroad in the U.5. and Fogland
vorking on advanced degrees. Dr. O. T. Edge, Plant Phyafologist, s in charge
of the bean program and, with the cooperation of Irrfgation Spectaltat Dr. L.K.
Mughogho, and Plant Pathologists Dre. Y. P. Rao and W. A.B. Mauku, he has
evaluated a large (7.2,000) collection of Malaw{ varietten and Itnen from
CIAT and all over the world. The best of these determinate and indeterminate
typea have been used {n a serfen of wvell-condected cultural-agronomlc experiments
{n mono and mixed (matze) culture to investigate much factora an spaciug,
fertiltization, time of planting, mined cropping, planting patterns, atrip crop=-
pirg, relay cropping, pulyctopping bean blends and staking. They have almo
studied the relative effects of varfoua degrees of dafoltiation (been leaves are

somatimen used &8 & greeu vegstable) and the affecta of the nunber of poda per
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per plant on dry seed yields. Their rhizobium iroculation results show a
slight but {nsignificant advantage to inoculation. Since most of their beans
are relatively poor Ny fixers, they get responsea to artificial M up to 60
kgs/ha; phosphorous also is needed to up to 30 kgs/ha. Disease control sprays
at fortnightly intervals can almost double ylelds, indicating the relative
importance of halo blight, rust and anthracnose. A mild mosaic virus symptom
resembling bean common mosalc virus was found in a visit to their fleld plots,
although Dr. Edje w.: unaware BCMV was in the country. Producing seed undeér
dry season conditions using furrow irrigation reduces disease {ncidence and
sever{ty fmmensely. However, wost small farmers do not have access to {rriga-
tion during the dry season. Sometimes there is enough residual soil moisture
{n some areas toward the end of the long rainy season to allow usmall white
canning beans (Mexico 142) to mature {n the dryer but cooler environment (June-
July-August) with fewer disease problems. However,low soll temperatures during
amergence are a problem during this pertod, and Dr. Edje s screening for cva
sble to emerge rapidly and uniformly under these cond{tions. White canning
type beans ars grown only for export; Malawfans prefer reddish colored (i.e.
Canadian Wonder and Dark Red kidney types) because the cooked bean resembles a
piece of meat. Dr. Edje and his colleagues would welcome sny Title XII colla-
borstion at the primary level. One of their greatest needs is a Plant Breeder
to develop locally adapted multiple diseasa reaistant cve of the regionally
preferred types.

D. Botsvana

1. USALID Mission
Visited: Jack Morrie, Agricultural Development Officer

Contact by phone vas made vith Phil Bueschler, USAID Represantative-Research,
st his howe on Sunday, June 3, 1979 and ha had received the teles sent from Tan-
gania indicating our arrival. Arrangements were made to visit with Jack Morris
on Monday, June 4. He had contacted LeRoy Petern, Chief ol Crop lsprovesent
Division of the Covernment of Botswans, but suppott (o patd by USAID and they

had arked him to be responsible for our visit to Botaswana.



page 12

USAID is seeking continuing funding for a project (FY 1981) to increasc the
capability of the GOB/MOA to develop and expand crop research activities for
commodities grown by small farmers. The frequent droughts and difficult
ecological conditions of Botswana require special efforts to gain research
{nformation nceded in small farmer programs, Dryland crop research has been
undervay since the 1960's, largely supported by Great Britafn. AID involvement
has veen marginal and limited to crop screening (corn, miller and sorghum),

It has become apparent that genetice/plant breeding, sofl fertility and cash
crops have not received effective attention, largely due to lHwited numbers of
qualified researchers. The GOB is now planning a mijor new Arable Lands (ALDEP)
program with emphasis on small farmers, and needs an accelerated fully-developed
research program, along with improved resear-h and extensfon linkages. The
program is designed for a geneticist/plant breeder, cash crop (legunes/pulaes/
ofl seed) specialist, soil fertility specialist and rescarch liasison specialist.
They would join the staff of the Arable Lands Research Station and carry out
their specialited activities with other team members under the direction of the
Chief Research Officer. Counterparts would be identified and sent out of coun-
try for appropriate training.

The major outputs projectead for the four year program are!

a) Data on specie and variety adaptability of plants to be growa by
snall farmers.

b») Improvad field trials progras.

¢) Closer linkages batween research and extsnsion psrsonnsl.

d) Trainsd Botuwana resesrch personnel,

The proposed AID-financed inputs for 1981 are:

1) Contact with Title XII institutiona.
2) Procurement of research equipmant/commodities.
3) Inttiation of counterpart training.

The 1ife of project cost i+ estinated at §2,800,000,

2. College of Agriculrure

Visited: Dr. Duane Everett, Professcr of Bducation, SOSU
Dr. Dale Reevaw, Plant Breeder, SDBU



page 13

The College of Agriculture serves agriculture and animal health programs.
A S-year Title XII project has recently been avarded to South Dakota State
University (SDSU) to upgrade tha curriculum, assist in restructuring the
certificate program, to develop and implement a diploma program, and to upgrade
the staff to handle the new programs. About 15 staff will be trained in the
U.S., 15-20 at the Swaziland University, and the certificate program will be
increased from 125 to 250. New buildings to accomodate these changes are

planned.

Botswana eid Swaziland have had a common share in the University located
t; Swazfland but are now separated to some degree, whirh gives fwpetus to
developing a full program in agriculture and the animal health sciences {n
Gaborone, Botswana. Dr. Duane Everett, who is accompanied orn a long term

assignment by Dr. Dale Reeves, briefed the team on SD5U's project.
3. Ministry of Agriculture, Department of Agricultural Research

Visited: Dr. LeRoy Peters, Chief, Crop lmprovement Division, COB
D. Z. Collifer, Chiaf Arable Crops Research Officer
K. Oland, Director of Research

The Ministry of Agriculture Ressarch Station ie located adjacent to the
College just vutside Caborone dut is opereted independently under government
policy. The research unit has two research officers in sntomology, & crop
screening specialist, a soil fertility specialist, and a plant nutritioniast.
They are supported by a staff of five technical officers, 12 technical sesis-
tants, and & laboratory aséistants. Several of the technical staff have
gecei¢ed further training at the international centars (11TA, ICRISAT, CYMMT)
and other places that fit their specialities.

The role o the Division of Arable Crops Ressarch {s to devslup inforaa-
tdon to increase and stabilize crop production. Emphasis on production of
legumes vas inttiatad {n 1976, end nutrition studies of these crips wers
fnttiated in the 1977/78 crop yesr. Cowpss variety “Nlack Eye' trialas (the
praferred types (n Botavana) vere started in 1947. 1In accord with the new legums
resecarch plan, special eaphasis was placed on cowpeas In 1976 when geraplaem

vas obtained from 11TA.
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The priorities in the new ALDEP legume program are! 1) groundnuts, 2) cow-
pea, 3) sunflower, 4) white haricot beans, 4) soybeans. Some trials will be
carried out with chickpea, tepary bean, jugo bean, pidgeon pea and china pea.
Although the emphasis on this report {s on cowpea, about 13X of the arable
land (650,000 ha in crop farming) 1s listed under beans and cowpeas but is not

separated as Phaseolus vulgaris or Vigna unguiculata. The climate of Botswana

is generally semi-arid, and overall 1s better suited to cowpea production.

However, some observation trfals on Fhaseolus vulgaris wvere inictiated at 5ebelle
in 1977-78; these were obtained from CIAT and Cambridge, U.K. and will Ye further
tested at Sebelle and Mahalpye Research Stations.

In discussing the Bean/Cowpea CRSP program in terms of ongolng research
and future research plans, the following needs for their research program to

overcomes the constraints are:

1) Technical backup support in the cowpea research program. An example
of this is the research being conducted by Ms. G. Maphanyane, 8. Sc. Agric.,
University of Swaziland, who began screening cowpea varieties for nutrition
studies in 1977/78. Technical support for this program for the field work snd
lsboratory work is sorely needed in view of ths emphasis on legumes and the
need for nutrition information. Other arsas in the proposed ressarch plan for
improving and stabilizing legume production would be greatly strengthened with
technical support,

2) Llong term support by U.S. scientists, such as plant pathologists,
sgronomints, soil scientists (interested in soil physical properties), or plant
scientists on wveed control would greatly increase the research output tovarde
seeting the research objectivas, .

3) Short term U.§, scientists. This group could asstist in prograa research
planning, conducting sxperiments, identifying plant and pest disecases, and
sugges ing controls.

4) Training of technical support will probably be met by the College of
Agriculture and its upgrading program. There is a need to train some students
to tha Ph.D. level to broaden the areas of research in plant pathology, soil
sciance and 1n soll and vater management. This aapect should be coordinated

with USAID training programs i{n thetr crop production projects.
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5) The GOB has axpressed a strong interest in cowpea collaboration. Their
reneved interest in grain legume production, both as a cash crop and from a nu-
trition standpoint, as well as small farwer ausistence, is a positive atep in
secking collaboratifon. Housfnyg (e very limited {n Caborone and providing space
for lorg ierm support muay be a problem. They have indicated thei: support in
this effort as needed and to the best of thei: abilfity in cooperative programs,

(See attached materfal prepared by Mr. Gollifer in support of their interest),

4. Botawana Agricultural Marketing Board {saAMB)
Visited: Peter Mulligan, Executivs Director

Executive Director Mulligan outlined the functions of the BAMB {a price
setting, supply and distribution, and stabilization of prices. A aystem of
storage depots has been provided throughout the country (8 of 11 are now in
operation and all will be by September 1979). This plan appears to te a viable
system for marketing throughout Botswara, and additional increases in yield

production through the research plans should not cause marketing problems.
E. Zaire

1. USAID Mission
Visited: James E, Haves, ood & Agric. Officer
Walter Boehma Program Officer

Nr. Hawes had received our telex sent from Dar es Salssm and had progreamed
our visit. The USAID program, with a strong emphasis on grain legumas, vaj
rvecently submitted to AID/W for funding and a caniract was signed vith Multiple
Agribusiness Systems Inc. (MAS]) {n Washington, D.C. The 4-year project will
be located at Mulungu Research Station in eastern Zairs, 23 miles from Bukava,
The project objectives are:

@) to increase the capability of the Institut National pour 1'Ltude de la

Racherche Agronomiquea (INERA)}

b) create productivity packages for food legume production (beans, covpeas,

soybeans, etc.) through adaptive and applied research at Mulungu Resesrch

Station;
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¢) provide reliable production'potentiall and limitations of ‘soil in
Zaire:; and ‘

d) allocate INREA's resources for optimal usa.

The Mulunga Station has 1000 ha and 18 located at atout 2000 m altitude.
Most of the land is cultivated with relatively de¢ep silty loam soils that are
well drained. The long term statf for the project are: soil scientist, land
classifier, research agronomist, rural socinlogist, management planner, labora-
tory techniclan, and business management consultant. There are 12 short term
backup staff for disease and insect ccntrol, extension, sofil fertility, etc.
Cooperation in varicety testing will be with PNM/CYMMYT, IITA, Intsoy and local
screening. Training will include counterparts and advanced trafning M.Sc. degrees
in the U.S. from selected counterparts, and short courses for INERA staff. The
tot~l program will operate under the auspices of INERA in cooperation with
USAID. Transportation to the outlying arca at Mulungus Station from Kincthasa
is extremely difficult and will be handled by use of a small aircraft from
Kinshasa.

2. Government of Zaire

Visited: Citizen Mukendi MLuyi Tshingowa, Secretary of State for
Agriculture (equivalent to s Vice Minister)

Citizen Mukendi diascussed the role of INERA and their very strong interest
idn grain legume production. At present they have agreements with CYMMYT on
maize production and with I1ITA on cassava; no contact has been made with CIAT
on beans.

We discussed in general terms work being done at other Kesearch Statfions
at Yangsmbi, GCandajika,M'Vuazi @ well & Mulunga. Special mentlion wan made
that living accomodations and family faci{lities are avallable at !1'Vuazi
where research {a being conducted on common pea, -ecanuts and cowpeas, among
other cropas. Thia Research Station {m located between the coast and Kinshasa
and 11TA's cassava program s located at that Statfion.

Citizen Mukend! haa a very strong intereat {n grain legume production

becaunss of the short supply of food that apparently exists &t the present time
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in Zaire, and also because a large part of the diet is cassava, and nutrition
studies have shown the need for protein that could be supplied by the legume

food crops. p
'There are a number of constraints relating to a bean/cowpea CRSP in Zaira:

1) The French language. MASI is having problems with this aspect in f1illing
their program staff, even though the backup universities for the project are
the University of Illinois and Hawail;

2) a supporting role for any bean/cowpea project by a U,S. university or
other fnstitution would be with INERA and may not offer a strong Institutional
1ink for research, but might offer such links for certain training aspects;

3) affilfation with INERA could be made at certain Research Stat:ions, but
more information would need to be obtained on this poin= by an interested U.S.
institution;

4) there 1s a possibility of affiliation with the MASI program, but this
would come under INERA. Also, the field studies will not get underway until
the second year because of the logistics involved in getting equipment, housing

etc., completed before the program gets underway.

At the present time the economy in Zaire is extremely inflated, increasing
at the rate of 100-200X in the last 2 years, and it does not appear to be de-
creasing. Director Camble (IITA) indicated a defsult in payments to their
cassava program, and because of this they have decreased their siaff support
considerably. How thia fuflation trend will affect a collaboration program
cannot be determined, but there exists s negative attitude among some U.S.

universities for programming in Zairs.

¥. IITA, Ibadan, Nigeria
Visited:

Dr. W.X. Camble, Director General

Dr. B.N. Okigbo, Deputy Director Ceneral

Dr. P.R. Goldsworthy, Leader, Grain Legums Improvement Program
Dr. W.li. Reeves, Training Officer

Dr. R, Lal, Soil Physicist

Dr. L. Jakai, Entomologist (postdoctoral)
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Since IITA was officially visited by Dr. D.H, Wallace and the Besa./Cowpea
CRSP team representing West Africa the comments here will be brief.

Director Gamble diacussed the training available at IITA, He expressed
the need for American graduate students to fill the void of talented backup
support for the permanent staff. He indicated that with the large legume
improvement program (including cowpea) and the nced to continue the furming
systems studies to incorporate legumes into the rotations, many cpenings for
talented svorican graduate students could be made available through Title XII
at ITA tiv would Include: agronomy, entomology, physfology, pathology, plant
breedin; . . :crobiology, virology, soil science, nematology and farming systems.
This would provide an applied approach to subtropical rescarch more rclevant
to the African sftuation than is now available at American universitics.

Dr, Reeves, Training Officer, mentioned that at present 35 graduate students
ara at IITA, but nearly all are from developing countries or Europe. Title XII
could offer an opportunity to train American graduate students, and this,on

their return as U.S. university staff, increases the institution's technical

base for overseas assignments.
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SUMMARY - EAST AFRICA

W. Mwangi

Faculty of Agriculture, University of Dar-es-Salaam, Morogoro, Tanzania

The department of Agricultural Economics at this facility 1is relatively
young. The Acting Chairman 1s Prof. Foote (MSU, 1935) since the Chairman (a
Tanzanian) is in the U.S. undertaking a Ph.D. program. There are a few other
expatriates in the department. No socio-economic study is being undertaken
or has been undertaken in the area of beans and cowpeas and the future capa-
bility by Tanzanians in the department to undertake such studies will take a
few years to build.

The lbnga Research Station has been provided with a farming systems economist
by IITA, a Dr. Jodha, formerly with ICRISAT. Any collaboration with this
station would lead to such studies as socio-economic factors influencing the
production of beans and cowpeas in Tanzania.

While at Morogoro we also visited with Dr. A. Haq, Department of Food
Science and Techrology, the department that deals with studies on nutrition
impact of various crops. Here again the department i1s young and there is no
Tanzanian with a doctorate. Thus, it is mainly concentrating on training of
Tanzanians to take over. The main research work has been on MSci theses,
two of which have been written on the nutritive value of cowpeas and beans as
seeds; these studies have shown that the protein content of these sceds 1is
greater than 15X. A MSci thesis ie being completed on the protein content
of cowpea leaves,

The major constraint here is finance. The availability of funds would
lead to accelerated training of local faculty as well as easing such constraints
as transport, lack of laboratory equipment and space. It was felt that there
is a spirit of cooperation, but again local capability will take time to build.
Consequently, what research can be undertaken on nutrition impact of beans and
cowpeas will be limited to MSci themes for a while unless CRSP brings {n per~

gonnel.



Malawi ~ Bunda College of Agriculture

Here the department of Agricultural Economics as such is nonexistent. A
lot of work has been done on breeding of beans by Dr. Edje et al., but nothing
has been done on the socio-economic side and the capability to undertake such
studies 1s lacking; only one Malawian Ph.D. Agricultural Economist has ru-
turned from the U.S. to undertake his thesis research. Thus, any cooperation
with the College in the area of socio-economic studies would mean that CRSP
would have to provide not only the funds but the personnel to undertake such
studies. Hence, their first basic need is tu train local personnel. The work
on nutrition is also lacking since the College does not have a department of
Food Scierice and Technology. This would mean that the first need in the area

of nutrition would be to establish such a department from scratch.

Botswana

The USAID in Botswana mainly cooperates with the Ministry of Agriculture
since the Faculty of Agriculture is located in Lesotho. The Ministry of Agri-
culture has a Research Station which has been doing some work on cowpeas and
beans; the area of socio-economics in production of these legumes has been
ignored. The current program submitted to AID by the Ministry of Agriculture
for funding of the Research Station includes such professionals as plant breeder,
soil scientist, agronomist, etc., but no farming systems economist. It would
appear that planners are only interested in natu:al scientists at the Station;
the role of a farming systems economist needs to be included. The planning
section of the Ministry of Agriculture is including soclo-econ>mic studies on
various food crops, and perhaps the results of these atudies will enlighten
the policy makers concerning the role of agricultural economists in the whola
area of food production. The CRSP, 1if involved, should at least provide the
Research Station with a farming systems economist as the local capability in

this area 18 lacking and thers {s no work being done on nutrition.
Zaire

In Zaive as in Botasrana USAID cooperates with the Miniatry of Agriculture.



The little work that is being done cnt .s and cowpeas does not include any
l work on socio-economics of the production of these crops. The local capabili-
ty is lacking and any involvement of CRSP would mean provision of bth finance
and personnel in this area. In the area of nutrition USAID is undertaking a
consumption survey in Western Zaire to attempt to determine nutrition problems
in the area.

In trying to rejuvenate the M'Vuazi Research Station the USAID program

completely ignores the role of farming systems economist. This is urnfortunate,

as again i1f CRSP were to be involv.d it would mean providing such capability.



SUMMARY - EAST AFRICA - BEANS §

M. J. Silbernagel

Beans are grown extensively {n Kenya, Uganda and Tanzania. It is the most
important pulse crop in Kenya (being grown on virtually every small farm),
with about 322,600 ha, most of which 1s intercropped with maize (1 and 2).
Uganda produces beans on about 300,000 ha, and Tanzania on about 12,000 ha.
They are best grown at altitudes between 1,000-2,000 m, and require about
300-375 mm of rainfall over a 10 week-2 month period, followed by a 4 week
dry period for harvest. Varieties are usually mixtures, but Canadian Wonder,
Rose Coco and Miwezi Moja are favorites in Kenya and Tanzanja. Mexico 142, a
small white dry bean, is grown mainly for canning and export. French beans
are also grown mainly for export or consumption by expatriots.

In Uganda, Banja 2 and Mutibhe 4 are the leading varieties. Seed ylelds
average about 500 kg/ha, but have a potential of 2,000-3,000 kg/ha if all éecom-
mended production practices are followed. For the subsistence farmer however,
pesticides and fertilizers are out of the question for a low priority crop like
berns. Primary emphasis is placed on cash crops, which are taken care of by
men, who also collect and handle the cash returms. Often the proceeds go into
purchasing beer, and the family is forced to sell food beans and sced stocks
for next year's crop in order to buy neéenuities.

The “shamba” or family garden is mainly taken care of by women, who sell
part of the excess produce to pay children's school fees. The potential return
from the best cash crops (coffee, tea, sugar cane, sunflower, pyrethrunm, etc.)
often causes reduction in planting of food crops like maize and heans, which
then have to be purchased later for food and secd.

Later, 1f the family then cannot afford to buy a nutritionally balanced
diet, malnutrition ensues (as much as 80X In children under 5). In most cases
high carbohydrate veaning foods such as cassava, maize gruel and banena mush

eve hnavily used. Protein-rich foods such as beans/cowpeas are seldom used
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for weaning because of digestibility (diarrhua) problems. This may be partly
due to insufficient booking in areas where cooking fuel is scarce. A May 29,
1979 article in the Tanzania Daily News cites a government official as request-
ing the Tanzania Food and Nutrition Center to advise the government on cheap
ways of preparing weaning foods.

A possible future source of collaboration in the nutrition field will be
the traditional Nutrition Research Institute, which 1s under the Government
of Kenya Ministry of Health, and which will be directed by Dr. Steven Kinaote,
who is presently at Cornell University working on a MSci degree on internatioral
nutrition under an AID scholarship.

The consumption of beans in the average Kenya diet was estimated by Dr.
Mukunya to be 1/4~1/2 kg/day, mixed with other foods such as malze, potatoes
and other vegetables. Beans have increased in price as much as eight-fold in
the past few years, making them less available in the diets of poor people to
vhom they are a primary source of dietary protein.

Dr. 1.M. Gomez, with the University of Nairobi Department of Food Science,
is presently very interested in collaborative nutritional studfes with legumes,
and is part of an Integrated Grain Legume Project which also {ncludes agronomy,
weed science, soil chemistry, plant pathology, microbiology, vntomology, and
plant breeding. This group has a Rockefeller Foundation grant to study pest
management techniques for small scale mixed cropping farms. The project s
called the Plant Protection Program (PPP) and is just finishing {tu f{rst year.
This program allows for some exchange scientists and eome graduate student
training.

The four major areas under study are: 1) entomology, 2) plant discase
(fungal and bacterial), )) virology-nematology, and 4) cropping systems and
veeds. The work will progress in three phasea: 1) a ficld survey, 2) an evalu-
ation of cropping systems, and 3) experimentation on pest management practices.
The main objective of the PPP {s to tratn students and encourapge reseacch {n
systems of integrated pest management, with speclal emphanis on the problems
of amal] farmers since more than 75X of the emall farmers {n Fast African coun-

tries have 1-5 acres of land.



A meating was held with available members of the PPP team at the Univer-
sity of Nairobi, Kabete (agricultural) campus. In general the group is young,
wall treined, and eager for collaborative Title XII bean/cowpea renearch at

the primary level in the following areas:

Dr. D.M. Mukunya and br., J.P. Singh - Fungal and bacterial diseases of beans
in mixed cropping systems, halo blight, and anthracnose are the primary dis-
eases, although common blight, angular leaf spot and bean common mosaic virus
(BCMV) a-e also frequently encountered. Diseases and pests are the principal
causes of yleld reductions. Beans are not planted late in the season (whereby
they could take advantage of the dry harvest conditions) because late-planted
beans are more subject to aphid damage and apid-vectored BCMV. Most farmers

don't recognize disease as abnormalities because they see them so frequently.

Dr. E.M. Gathuru - Plant Virologist - Viral diseases of beans in mixed cropping
systems. Bean common mosaic virus (BCMV) 1is widespread but usually of low
frequency because of early planting when apid populations are low; No work has
been done to i{dentify which strains of BCMV are present in any parts of Africa.
However, the cool, wet conditions during the early part of the rainy season

are most conducive to the rapid, severe development of rust, halo blight and
anthracnose. All these discasas are seed-borne, so farmers perpetuante their
own problems. If BCMV could be controlled, growing beans in the dryer part of
the season could greatly reduce damage from rust, halo blight and anthracnose.
"Bean yellow apot' is also sced-berne, widespread and low in frequency. It
may be of potential economic importance however, in regard to future bean seed

production programs for genetically improved varieties.

Dr. $.0. Oairu - Crop Physiologist ~ Cropping systems used by small farmers.

The most common mixture {a maize and beans, with maize being the moat fraquently
grown and moat ifmportant crop. Beans were alao found f{n mixture with potatoes,
moatly in the short rafns period, while mafze and beans were most frequent dur-

ing the long rains.



Dr. D.N. Ngugi - Crop Physiologist/Weed Scientist - Cropping systems and veeds

on small scale farms., Maize and bean mixtures were founafhave about 30 species
of weeds in 13 families. Hand-hceing with availsble family labor is the main
means of weed control. Herbicides or tractor cultivation is only feasible for
high return cash crops like coffee or tea, A few practice some rotation to
reduce weeds, pests and disease and to malntain soll fertility. The shortage
and/or expense of hand labor and the low return on beans precludes more than
early scason control to give the maize and beans a head start. By harvest, weeds
are thick. Improved, low cost methods must be developed that are compatible

with mixed cropping.

Prof., C.P.M. Khamala, Dr. M, Mueke, Dr. S. Karel - Entomologista - Insect

pesta of beans in mixed cropping systems. The most damaging insect pests

found on beans were the bean fly Ophicomyia phaseoli and aphis fabae. Both of
these pesats can be controlled by pesticides, but these are generally too
expensive and their safe use too complicated for the subsistence farmar,
Biologic control (predators or parasites) or genetic reasistance should be found

to these and other inasect pests.

Dr. 5.0. Keya - Microbiologist - Role of rhizobium N5 fixation in beeans in
mixed culture., There is a need to isolate and evaluate strains adapted to
their highly weathered, acid soils. Beans are often found without nodulatfion,
Once superior adapted strains of rhizobium are found, commercialily available
inoculum nceds to be produced locally. There is a need to develop sultable
curriers using endigenous materials, and for student training for advanced

degreas abroad.

Dr. Ssal{ - Soil Scientist ~ Mentioned some highly acid soile (pit 3.5-3) .e-
quire liming, and that aluminum ‘oxicity can be a serfous problem {n sensitive

crops like beans. Cenetic tolerince to aluminum toxicity would be desirable.

Dr. R.$. Fathak - Plant NBreeder - Is making selectionn among locally adapted
cowpea mixtures for sced types, leafy typea (for fresh vegetable use), and

combination types. The Bean Breeding In presently being done by a Dutch AlD



group at the Miniatry of Agricultural Horticultural Remearch Station at Thika.
We were unable to visit this group, but their tour is almost completed and they
will soon be returning to Holland. A number of Kenyan graduate students need
to be trained in breeding for disease resistance so the Xenyans can carry on
their own program of variety improvement. These students could work with the
other members of the PPP (and for the Ministry of Agriculture) on their return,
The main brecding emphasii 1a for resistance to Halo blight, rust, anthracnose

and Bean Common Mosalc Virus.

Beans are available for seed increase and distribution through private
(Kenya Seed Co.) and government channels (Minfstry of Agriculture/Extension
Service). In summary, the academic and goveramental climate for potentially
fruitful research and training collaboration with membera of the agricultural

faculty at the University of Nairobi appears extrewely good.



RESEARCH PROPOSAL
(Tanzania)

NAME: B. J. NDUNGURU

PACULTY AND DEPARTMENT: Faculty of Agriculture, Forestry & Veterinary Scisnce
University of Dar es Salaam, Morogoro, Tanzania

SUBJECT OF PROPOSED RESEARCH: Phaseolus Research in Tanzania
OBJECTIVES:

The status of research on Phaseolus vulgaris (beans) 1s critically inade-
qute at present in Tanzanla, although it 14 one of the most important grain
legume groups in the country. The Ministry of agriculture is engaged in the
improvement of grain legumes in general, but much ewmphasis has been lafd on
cowpeas, and to certain on other grain legumes, Phaseolus beans are grown {n
the relatively wetter highlands {(of cowpeas) either as a sole crop or in mix-
ture '(Acland. 1971), most production occurring on small holdings where there
is little use of mechanization, fertilizer, chemical weed control and pesticides.
Commercial production ia only being carried out in the northern part of the
country.

Several factors limit bean production, including, among others, plant
dioseases and peats. Grain ylelds of Phaseolus beans vary considerably but
they commonly range between 60 to 750 kg/ha, although experimental yilelds close
to 3000 kg/ha are cormmon in trials carried out at CIAT (Cummings, 1976).

These lov yi{elds are associated also with the use of varfeties wvhich have low
yield potential. Within the apecies, tremendous variationa exiast 1in size,
shape, colour, texture and taste and there scems to exist tremendous potential
for improvement of both yleld and quality (TAC, 1973), In recognition of

the place of beans {n the human diec, the Bean Improvement programme {s tc be
{nitiated vith the objective of eosentially finding and assembling an efficient

and aconomic package for dry seed production.

O———a———
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What Has Been Discovered About This Problem and What Remains to be Done

In grain legumes present evidence suggests that a common set of components

is easential for all high yielding fdeotypes (TAC, 1975) namely

a. high pod number potential

b, greater number of seeds per pod

¢. large seed slze (vetght)

d. a canopy profile structured for maximum light interception

e. node number, internodal lengths, and branching pattern in keeping with
the requirements of (a-d) above

f. leaf size and orientation in keeping with ftems (a-c) above, and with tha
cultural-envircnmental sftuation

g 8 groving period and leaf area duration to fit the needs of the cropping
system in use, but which should be as long as possible in the reproductive
period

h. a root and stem morphology (physiology) capable of undering the crop
effective symbiosis (Sinha, 1977)

§. etructural attributes favouring a high partition ratio of total plant

dry weight increases into grain

On the basis of the existing informationu about grain legumes and the envir-
onments in which the crop is to be grown, superior lines might be exploited
for breeding purposes.

¥ork Proposed to be Done, Where Work to be Done, What Method to be Adoupted

Inftially vork will fnvolve assembling and evaluating the gerwplase to
determine the relative yleld potential of plante with different growth habice
and to evaluate thefr responses to {ntra-crop cospetition. HReaponas t¢ {nocu-
lation by Ehizoblum, by vhich the nftrogen fixtng abtlity of Leane can le
saxinized wvill also be atudted, together wirh the dfatcibuticm of flied nltrogen
to different parta of the plant, Studfes will aluo he comdurted on plant atrue~

ture and physiology tn order to sechk tratte that will bring higher ylalda.



Probable Duretion of the Work

3 years initially

Importance of the Results to be Obtained and Where You Hope to Publish Them

The ultimate goal is increased bean production, the importance of which has
been stated in the prececeding section. Results will be published ir any rele~

vant Agricultural Research Journal.

Names and Addresses of Parsons to be Consulted Concerning this Application

Dr. R.J. Summerfield, University of Reading
Plant Environment Laboratory, Cutbush Lane
Shinfield Grange, Shinfield, Readiny, England

Prof. E.H, Roberts
Department of Agriculture and Horticulture
University of Reading, Earley Gate, Reading, England

Bodies to Which Application Has or Will be Mada for Assistance in the Project

None



(Botewana)

' Botsvana j» nftuatod betwveen latitudes 171/2‘8 and 27°8 apnd hag a land surface of
382,000 s, It ;Onllltl of an elevated plain of between 1200 and 1400 m abovo ses
level, ﬂpproiin&toly 85 per cent of the country io coversd by Kelahari sand, on which
grovo a lov thorn bush savannah vegetaticn., The c¢limate is semi-arid, the average
yearly rainfall varies from 700 mm in the north east to less than 250 mm in the south
weat. The rain falls {n the summer montha(October-April), Rainfall in the main arable
areas varies from 550 to 350 mm per annum, but the variation in annual ruinfall is high,
Mean maximum temperatures rise to 33°C (Janu#ry) and mean minimum fall to 4°C (June/July)
at Gaborone, During the summor months the poils have Ligh surface temperatures (up to
70°C) and evaporation rates are high., Pike(l) estimated that the potential evaporation
of freely watered crops was 1400 mm per annum, with daily maximum of 13,6, The total
open - water evaporation (ten year menn) at Gaborene ig 1731 mm per annum.

Due to climatio factors, Pike(l) entirmated that arable dryiand agriculture can only
be practised without extreme risk in an area of approximately 45,000 km* of suitable
s0ils in the south-castern region of the country. Probably only between 2-3% of the
total land area is suitable for dryland agriculture if areas of poor and shallow soils
are taken into account, and even in that sxall area the risk of crop failure {n still
high,

As a rosult of the semi-arid climate, Botowana is principally a pamtoral country,
but the distribution of cattle is such that nearly S0 of farmern have insufficient
cattle to make a living from them. Dryland farming is the moat wide-npread wcconcmlic
activity in Botavana and a 1971 Agricultural nurvey showed that of (9,000 rural families,
67% had farming lands of whon 52,000 (7%%) planted in an average year, Of these families
half vere able to plough uni{ng their own draught pouwer and the other half had to rely
on asalntance with draught animalas frowm other farmers, Only o. 9X of farmers ploughed
vith a tractor. Other factors limiting crop production in Botavapa bVesides drought and
draught pover are extremes in lemperature, peats, disesses, bird, veeds (lnolud!n‘ witohe

veed) and an inherent lov soil fertiiity,



Covernment policy is to increase arable crop production by introducing more profit-
able and reliable methods of farming und to ensure that svery rural household has the
opportunity to obtain n useful income from agricultural activities, This is to be done
by encouraging production of cash cropu, mevketing nf purplus food grains and the
developument of new farm@ng activities.

RESEARCH PROGRAMME

Agricul tural research does contribute to the implementation of Government policy
by providing information and {ndicating ways in which the¢ aims of the Botswana Development
Plan can be achieved, Part of the research programme of work ie to screen germplacm of

cowpeas Vigma unguiculata so that the varictieus and types best suited to the environment

can be selected, Cowpean have been pelected ns a crop which eshould be given emphaslis

in the research programme, because they are an important high value food crop‘?nd are
well adapted to the environment and are capable of producing reasonable yields of grain
oeven in dry years, This is probably due to the fant that the rcots can extend deep into
the hard soil (Pig, 1) whereas the roots of sorghum, maize and nunflower ars inhibited
in these denne moils. Cowpeas are therefore likely to bte a uscful crop in rotations as
the deep penetrating roots are papable of improving the physical conditions of the soil
and the soil chemical atatus may be enhanced by nitrogen fixatfon,

Seleotion criteria for screening cowpea germplanm will be tolerance to drought
oonditions, earliness of maturity, a determinate flowering iabit, an upright growth
form and high yieldas of good -1iod quality grain, Henintance to dipeases including
oovpea mosaic virus (CPMV) and to infesmtition by inmects {n the field and in storage
wvill be sought, After the improved cowpea typen have been nelected for Dotawana
conditionn, agronomic and harvesting practices will Le inventigated. Thepe will
include ntudies on fertilizer une, weeding, time of planting, spacing, intercropping
and investigutiune {nto suitable harventing and threshing techniques, Initial studies
on the role of cowpean {n rotation have been in:ktod becauss of their benefic’ 1 effect

-

on soil chemical and phyeical properties,
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ﬁ!:l!]lll evaluation

Variety trials in Botewana have been carried out since at least as far as back
a8 1947. Table 1 shows the yields obtained during several seasons for the cultivar

"Rack Eye! (2,3,4,5,6,7,48).

Table 1, Seed yields in (Kg/hn) for the cowpea variety 'Black Eye'
Season MM, Seed Yield(Kg/Ha) Site
1950/51 161 Mehalapye (Lat. 23° 8'S, Long, 26° 50'E)
1951/52 678 Mahalapye
1953/54 1,110 Mahalapye
1954/55 691 Mahalnpye
1962/63 967 © Gaborone  (Lat, 24* 34'S, Long. 25° 57'E)
1566/671 598 Mahalapye
19671/18 812 ~ Goodhope  (Lat, 25* 28'5, Long., 25° 27'E)
1970/71 1624 Sebele
1971/72 1,121 Selele
1972/73 475 Sebele
1976/117 1,180 Mahalapye
1971/78 463 Sebele

Vith effect from the 1976/77 seanon, germplasp wag introduced from the International
Institute for Tropical Agriculture in Nigeria (IITA). The highest yiclds obtained from
this matorial were 2031 Kg/ha (1976/77) and 1730 Kg/ha (1977/78), (748). During the
dry season of 1979/80, yielda of up to 800 kg/ha vere obtained at Sebsle where tota)
precipitation for the period 1 July/28 February was 346 mm. Planting tock place during
late October,

Farvers eppear to prefer the Blackeye typs of cowpea because of its large seed
aize and flavour. The disadvantage of thc vaciety DBlackeye are (1) indeterainate
flowering habit {.,e. flowering over a lomg period of time which requires several
harvests and hance more labour, (2) aemi-upright growth habit, of ten long, tralling
Funners that make harvesting more difficult, (3) lov - yielding adility and (4) . |
suareptibility to parssitisation by vitchveed Alaaiun Soenlid. (4)
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On fazeers lapnd the highest r;cordod yield of 'Blackeye! cowpeas obtained during the
1977/78 season by the EVllu;tion of Farming Syé%en & Agricultural Implements Project
vas 780 Kg/ha (9).
Spacing

 The few trials conducted on spacing of cowpeas have failed to achieve a significan$
difference between treatnents, Espacements tested were inter and intra row spacings
of 60 & 90 cm and 15 & 30 cm, respectively (2).
Rotations

In a four - course rotation experiment éomprising cowpeas, cotton, maise and
sorghum which was maintainel for eight years the detrimental effect of growing‘the
same crop continuously was apparent for all crops. The advantage of a rotation wag
to double the yield of the four crops rotated compared to those grown continuously on
the same site (4 & 5). ’

A four course rotation on the ox-unit (10 and 11) comprising sorghum, millet, cowpeas
and sunflower produced yields of Blackeye cowpea of 849, 100, 713 and 1139 Kg/ha in |
four successive years. Yields of the variety 'Rhenoster! in a rotation of sorghum,
cowpea maize ang sunflover during this period were 800 kg/ha (10 % 11).

Tillage

A tillage trisl incorporating a rotation of sorghum, cowpea, maize and sunflower
vas conducted at Sebsle (10 & 11) which compared the use of the mouldboard plough
(200 mm depth); chisel plough({200 mn)j shallow eweep (100 mm) and precision strip tillage
uning a subsoil type plough (250 mm) on subsequent crop growth and yield. In the
shallow esweep treatment, no significant eorghum, mafze or munflower root growth vas
observed below the tillage depth of 100 mm, IHowever the cowpea roots were observed to
extend to 400 mn(Fig, 2) and were therefore able to penetrate through the hard soil
below the tillage depth whose bulk dennity wam shown to be 1.8 Mg/w® (11). Many of the
eoils of Fantern Botswana have high bulk densities (c. 1.8 Mg/a’) and the cultivation
of covpesws on thame sites wvill improve the moll phynical properties, This is pcr!lcnlltl’#
fmportant {n circumstances vhere draught pover {s limiting und {splementation of Seep :
tillawe diffioult Af not impossidle SR



Barveeting and threshing
The labour requirement for harvesting cowpeas is high (up to 440 men h/ha) and Ty

vas estimated that for all operations the grain yield per unit of labour input varied
from 0,8 -~ 2.1 kg srain/man hour (10 & 21), It is for this reason that investigations
into suitabdble harveating and threshing techniques have been included in the research
programme so that the labour inputs can be reduced, Time of planting lhould be takon'
into account so that harveating does not coincide with the period when sustained
rainfall is likely, or compete for labour during the cereal harvest,

Intercropping

Investigations into intercropping have only just been started in Botswana. Willey
(12) has outlined the useful role that cowpeas can play in intercropping system, It
i8 increasingly apparent that this approach should be applied to crop research in
Botswana, to determine if crop production can be substantially increased by the

adoption of this system of cropping.

SEED MUILTIPLICATION UNIT

The Seed Multiplication Unit of the Department of Agriculture Research organises
the production of seed of sorghum, maize, millet, cowpeas and gunflower for sale to

farmers. Table 2 shows the distribution of cowpea seed by cultivar for the 1978/79

season,
Table 2 Pistribution of cowpea Seed by the
Seed Multiplication Unit
Yariety Amount (metric tona)
Mack Eye' 15.6
'ruvm' 907
Rhenoster 2.4

1, 8emi upright habit, indeterminate flowering, good quality seed, susceptible to
parasitization by Alectra,

2. Yairly resinstant to parasitization by Alectra, Medium »ized seed, Ylelds well
in dry years, but in wet years produces vines at expenses of seeds,

3. Upright habit, determinate flovering, small brown seed, fairly resistart %o

parssitisation by Alecotre. Not favoured 'y consumers.
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ABSTRACT
Covpeas yield vwell, even in dry years in the rrable areas of Botswana where the norsal

precipitation is 400-500 mm. The :1oots penetrate deep into the soil, under conditions
in vhich the roots of sorghum and maize are unable to penetrate. Cowpeas wouid be a
valuable component in a crop rotation syatem, ae the deep penetrating roots may create
a favourable soil conditlior for the production of good aubuquenf cerealy yields,
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Fig. 1. Cowvpea roots matending deep into the woil
profile during the dry sesson of 1976-79
at Sabele.
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Fig. 2. Cowvpea roots growing to & depth of 400 mm
are able to penetrate through the plow
(cultivatiun) pan vhich develuped tn the
shallow 100 wa tillage plote (1977-78)
at Babeles.



