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1. MAR3ATIVI SISARY 

A. Accomplishments 

1. Reporting Year 

In this final year of the grant the computerised bibliographic Information 
data base has been expanded to more than 13,500 entries, and about 1,000 additional 
entries are being processed. The nformation network (CID'IK), established in coop
eration with the Consortium for International Development (CID), and with the ret
teance canter located &t Riverside, Is now complately computerized. The biblio
graphic data base has 32,000 entries and Is searchable. The areas of interest cover 

a broad spectrum of soil-water management in crop production, such as: crop produc

tion in semi-arid regions, on-farm soil water amiagament, water delivery systems to 

and from the farm, small watershed numaageunt, and many items on development and 
planning in various developing countries. 

Some copies of the "Proceedings of an International Symposium on Rainfad 
Agriculture in Semi-arid Regions, 1977" are still available. Copies can be obtained 
from the following address: CIDI4ET Information Center, Soil & Environmental Sci
ences, University of California, Riverside, CA 92521. "Agricultvral Research in 
Semi-arid Regions: a Resource Directory", was completed and published in early 1979 

by G.K. Ball & Co.. 70 Liicoln Street, Boston, Mass 02111. The "State of the Art: 

Acacia albida as a Complementary Permanent lutercrop with Annual Crops", 1978; a 
lew copies are still available (use address given above). The State of the Art: 

"Agriculture in Sei-arid Environments" (Ecological Studies 34) was published in 

1979 by Springer-Verlag, Berlin. 

2. Life of Grant 

Accu mulative accompliebments of the grant are summarized 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 Center have expired, plans are to seek other funds to continua the Center 
under the title of CIDMET Information Center. The addition of CIDNET has broadened 

the data base and makes the Center more diversified and user-oriented on a local, 
national and international basis. The data base is particularly 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 
field research projects on covpeas covering N-fixation, soil physical properties 

and toot development, breeding for drought resistance, soil-water balaro. modelling
 

studies, nematode research in semi-arid soils, and soil-water management on crop
 

production. Information gained on these field projects in being utilized through 

publications and expertise developed from these projects Is being applied under 

Title XII Ciwpea/ban Cooperative Research Support Program and other International 

assistance progrars. Fifteen major publications were developed during the life of 
the grant: 1) Central Information System, 2 books; 2) Symposlum. I book: 3) State 
of the Art, 2 books; 4) Journal and equivalent publications, 11 articles. In 

addition, 8 theses, 5 Ph.D. (two of theme to bs completed in 1980) and 3 M.Sc. 

Various other publications as journal articles will follow from the theses. More 
than 30 faculty and staff actively participated in project activities end about 

half of these gained experience on overseas assignsonts. 

A 



11. DETAILED EPORT 

A. General Background and Description of Problem 

Life requires food, and the production of food depends upon the under

standing of the effects of weather, soil, and man/plant/animal relationships. 

The interrelationships of thgs 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 loss of natural resources. 

Agencies of the United Nations, governments of developed nations, private 

foundations, and research institutes have done much to improve food production 

and alleviate hunger. Among significart breakthroughs were hybrid corn in 

the 1930's; grain sorghum, pearl millet and hybrid monogerm sugar beets in 

the 1950's; and the Green Revolution, which introduced new wheat and rice 

varieties in the 1970's. Yet all of these achievements have conutituted 

only a few sll steps in the fight against 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 sones of Africa, where acute drought conditions resulted
 

in great human suffering the early 1970'., have refocused attention on the
 

urgent need for developing new programs to make underdeveloped or marginal
 

lands productive and to reclaim deteriorating grasslands.
 

The potential for increasing crop production and restoring grasslands 

In these regions of Africa, and solving similar problems in many other semi

arid &reas of the world, involves the essential component of water management. 

Although considerable attention has been giveii to development of crop 

varieties and agricultural practices under adequate moisture rontltions. 

research leading to the development of an arid-farming technology for the 

developing countries has been virtually non-existent. Principles and 

practices developed for dryland agilculture In the United States cannot simply 

be transported to other regions of the developing world, for many reasons. 

If tening productivity In these region* is to be increased, it will be 

necessary to employ Integrated systems approaches to developing crop manage
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umct practices for specific crops, soils, and climatic conditions. Such 

practices must sake efficient use of available resources (such as precipita

tion, fertilizers, levels of maichanization, etc.) and they must be economically 

and culturally feasible for application in the developing countries. 

Given this perception of the problm and the direction tar approaches 

to a solution, the University of California, Riverside va able to measure 

Its ability to work toward that solution. UCK, through its Citrus Research 

Center and Agricultural Experinmnt Star1In, has been continuously involved 

since 1907 in problems related to research and management of agriculture in 

arid and smi-ard lands. The Agricultural Experiment Station has as one 

primary mission the development of knowledge of plants of importance to agricul

ture in seii-arid tropical climates. This mission relatas primarily to 

agricultural production in sai-arid, Southern California, but the AM has
 

acquired an international reputation in sub-tropical horticultitre and
 

smin-arld land crop production that goes back to the early 1920's. Members
 

of its research staff are involved in many international organizations re]at

fag to agriculture and have frequently iwrved as consultants inmany foreign
 

lands. 
It was evident, therefore, that UC already had strength in this arma, 

md could increase chat strength with the support of the grant. 0theL aspects 

of UCM's present strength and capacity for growth includei 

(1) Instructional Rsource: UCR, with its various divisions nil colleges, 

offers a solid core of academic courses, and degrees in fifty-siv; majors. 

Of particular strength is the College of Natural and Agricultural Sciences. 

Oe hundred t ety-sven 6taff ambers of the Agricultural '.perisnt 

Station hold appointments with the College of Natural snd Ariviltural 

Sclences and thus share their expertise in crop production, sol-,wter 

problems. pest management, plant disease protection, pollution problnas. 

and other research arsa relatad to senl-arid ecosyste"a. tCi already 

offers a variety of multi-discipltnary degree progrns, setting a 

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

pa f3Ica1y with grant-related topic@. 
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To complement and enlarge its present instructional resources under the 
21l(d) grant. UCI proposes tot (1) increase the graduate program and add 
an international dimension in dryland farming; afforts would be made to 
increase the number of students from developing countries in the field of 
dryland farminS; (2) initiate Outreach Training Program, short-tern 
courses designed for developing country personnel; (3) institute special 
non-logree programs designed to train groups For work in semi- rid tropical 
regions of the developing countries. 

(2) Research Resources: Staff mebers are encouraged to devote research 
efforts to grant-related projects. In the course of the State of the 
Art review, specific problem areas have beeu identified and research 
projects undertaken. These research projects include dissertation 
research by graduate students as vel as staff research. 

(3) Informational Resources: The UCR Library has a collection of over 
one million volumes in open stack arrangement. One of its speciWlised 
branches is the Bio-Agricultural Library. which coutains an outstanding 
collection of nore than 86,000 books rel.tod to agriculture, sub-trupical 
horticulture and the biological sciences. It currently receives same
 
tio thousand fifty-five serial publications. Through contracts with 
comercial purveyors of bibliographic data bases (Lockheed and Systems 
Development Corporation) thi OCK Library offers cc-puter literature 

searches on a number of data bases, including CAI, IITS, and 510319. 
Under the grant the UICK Library is enlargir its collection in the 
topics of agriculture in the seml-erd tropical regions, geographic, social 
and economic works on the Sahel area of West Africa, and all nterial 

related to grant problems. This collection is recorded on a couputertied 
data base that provides quick and esy access to any of the utaterial 
through indexes of title, author, source, onbjocr and geographic areas. 

(4) ConsultIpn I.ervicas Already experienced In consultation services, 

the staff of tht Agricultural txperiaent Station and of the Collee of 
Natural and Agricultural !ctencea i Lncreasing its expertise n po.
ble of the semi-arid tropics to provide a c4re of personnel available 
for advisory tasks for the developing cosntries. 
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5. 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 fUrm-

Iug problems in arid and semi-arid tropical regions in e'-veloping countries 

with sunmnr rainfall, This capability requires building a core of experienced 

faculty with expertise in advising and training, kivWldgQ of tLhe resaarch 

field, and the ability to implement adaptive research or training progrse 

in the developing countries, and contribute to upgrading their capabilities 

for improved crop production and moisture utilization through integrated 

crop-management systems. As an outgrowth of this program UCR can be expected 

to become a center of U.S. competence In dryland farming for semi-arid 

tropical regions. 

C. Objectives of the Grant 

1. Objectives Restated - The proposed program will itrengthen the 

competence of UCI in selected areas of knowledge and improve its communica

tioas with appropriate institutions here and abroad so that an institutional 

response capability can be achieved in dryland farming in arid and semi-aiid 

tropical regions. The three primary thrusts in strengthening UCR's compe

terce will be as follova 

(1) Improvement of CI's understanding of the current statAs 

of present and proposed practices in moisture conservation and 

utilization in dryland farming and their *pplicability to 

developing countries in sem-arid tropical regions. This viii 

toclue an improved understanding of dryland farming systems 

ad eavironmental conditions In the developing countries. 

(2) Devslopment of machaniems which make possible effective 

Interdisciplinary research. advisory atul I.tvnettti capabilities 

rtlating to dryland farming. 

(3) Improvement of odtucstiinal capabIttils at UCK for stu

dents and staff to acquire greater knowledae of the principlt 

eWW practices of dryland farming thioughout the world. 



The time sequence of activities related to the grant objectives is 

moving at a rate compatible with the output. Emphasis has been placed on 

involving French researchers from the Sahal In the State if the Art report 
and other project activities. 

2. Review of Critical Asumptiona - Assumptions were made that 

will have a negative impact on the productivity of the program if they 

should prove to be incorrect. The aasumptioU3 are as follows: 

Asumption No. 1. It is assumed that AID/W will provide assis

tance in the initiation of linkages with the developitig countries, 

in identifying training needs of institutions ad individuals and 

sites for cooperative activity in the developigcountries, and in 

the exchange of informationas part of the linkage network. 

Assumption No. 2. It is assumed that U.S. and developirjcountry 

institutions will cooperate with UCR in regard to the initiation 

and strengthening of linkages, exchangeo, and visits by staff 

and students, information exchange, and other cooperative activities. 

&Asumption No. 3. It is assumed increasing numbers of students, 

both from the U.S. and the developing countries, will be interested 
in graduate programs at UCK and the aducational offerings that are 

relevant to dryland agriculture in low rainfall regions of the world. 



II 9 ACCOGPLIA3MNIT8 

General or Introdqctory Stateoi! 

The team concept selected as Atmeans of developing an Interdtiscipli

nary relationship among faculty involved in the program has proven 

succedsful in achieving each objective/output in the grant program. 

Eff ectively used iv agricultural research, this method has adapted well 

to use in the project, and the team that vere selected during the first 

two weeks of the program have rexaned stable except for a few changes 

or additions in personnel. Guideline materials were also developed in the 

early stags of the project and have been revised as progress Ias been 

made. The teams remain an identified in the previous report and have 

been revised as progress has been made. The teams remain as identi

fied in the previous report and have been active in developing program 

to satisfy each objective/output in a sequence to meet the timetable 

of the grant. The team responsibilities are as follot: 

1. Information Resources Team objective/Output 1 4 2 

2. Research Team Objective/output 3 

3. Educational Training & Advisory Objective/Output 4 

4. Curriculum & Development Team bjective/Output $ 

A. Objectlve/Output No. 1; Central Information System 

1. Narrative Description - The Information eencrces Team 

dsoatified two major targets for the tore of the grant within this 

desired objective/output: (1) to provide proelct team meantmere with 

the infotustion needed for them to prepare a itato of the Art report 



wad to embark on the cooperative research projects which will constitute 

their work in the overall project; and (2) to establish at UCI an 

Information Cnter on agriculture in the meii-arld tropics. This latter 

target would ake existing information, as well as the results of the 

project research, accessible to interested researchers and other groups 

the world over. 

A major undertaking in establishitig this Information Center was the 

preparation of a computerized bibliographic data base unini TRIM (Tech

nique for Report Index Management). a program developed specifically for 

the organization of small special collections by Everett Wallace, Associate 

University Librarian at UCi former (retired) head of the Library's Systems 

Department. This data base is now comprised of 13.500 items, including 

journal articles, monographs, reports, and reprints from a wide variety of 

sources. Procedures were initiated and tested with the acquisitions and 

cataloging departments of the UCR Libraries for integrated efforts in 

building the collection according to the grant objectives. Liaison with 

the Serials and Monographs departments of the Library have been affected 

mad, since the grant involves interdisciplinary research, cooperation wee 

sought and received fruw&the diverse branches of the University Libraries. 

Gladys Murphy. Head of Library Acquisitions, has proved exceptionally 

resourceful in developing procedures for locating and purchasing matertal 

from sources ranging from U.S. distributors to remote research sttions in 

WeSt Africa. 

Use of the bibliographic resources and collection have Increased 

during the reporting year as awarenes ot project service* coiilnsd to 

grow. tes to twnres4 Iestorttoe demands from national end international 



requestors it was determined that microfiche copies of the data bass 

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 wau provided for the completion of the 

State of the Art papors. Publication of the ReLKorce Directory for Agri

cultural Research in 5mea-Arld Real/ons wan accompliwhed in this reporting 

year by G. K. lall. Increased project staff needs were identified and 

supported and new areas of collection-building have been developed to support
 

the scope of the State of the Art and the initiation of expanded research
 

projects. In anticipation of the end of the project, comprehensive
 

discussiuns, plans and proposals were developed to saintain and continue 

the Information Center services beyond the project limitations. 

2. Targets for the Reporting Tsar - To ontinue the develop

smt of ISJAT:sra Information services byi 

(a) Selection of current and retrospective material from biblio

grephies, publication lists, comercial data bases, recomendatioa of 

rosearch staff and input from other research organisations , and to 

obtain copies of these items for the UCR Libraries collection, or for te 

Information Center collection. 

(b) Review and revtion of collection development guidelines. 

(c) Ietabliehmeat of wrrtng relutitonahipe with publishers.
 

dealers. documentation centers, research zenters. etc. to facilitate 

sot only the acquisition of material, but also the developoent of 

cooperative l inkages. 



(d) Continued evaluation of input p ocedurea to the TRIM syarem and 

revision of the subject thesaurus. 

(a) 
Awareness and collection of nov additional or revised data for 

potential suppleonts to the Resource Directory publication.
 

(f) Provision of reference uaint:ance mid other research aids to 

Project members. graduate students, cnd other persons using the data base
 

end collection. 

(S) 
Provisiou of reference assletance in response to requsts froe 

outside the University. especially those from developing countries. 

(h) Introduction and training in use of microfiche aid microfiche
 

readers. Avreness of the latest techniques and innovatious in the equip

mat and services field. 

(i) Background research. discussion and development of plan of 

action and proposal cousiderations for continued operation of Information 

center operation and services beyond the and of the grant. 

(j) Preparation of a comprehensive and unique 3 yr. proposal
 

uttlasing International 
 document delivery through ierotiche prodmtios 

to disseminate data base resources. 

(k) Continued coordination vith UC Libraries dvelopsest plans aend 

oJoctivea. 

(l) Revision and refinement of contrallsation plane foc the operstios 

Of CWINT services and Information Center. 

(C) Planning and impleentatlon of alternate strateoies for possible 

hiatus and temporary suepensto of operations. Rainement of conter 

operations and connect.ions to a mainteenAnce level vithout a mtfgiticasut 

break i services. 
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"W' hs"a of progress teward these targets depeeds largely Oe 

the wture of the targets themsives. Target (a) is of Course a coG

tinuLug activity. The bulk of retrospective acquisitions wes planned 

fot the first two calendar years of the grant, after which the budget 

,Allocation for purchase of books and other library materials drops to a 

level compatible with continued acquisitiou nf newly published uterials 

end solected ratrospective aterial. Current atelails are given 

priority to keep pace wiLh new developente In the research field and 

to provide information support for expanded or newly established research 

projects by faculty and related graduate students. 

The computer profile for ASCA (Automatic Subject Citation Alert) 

and other data bases an appropriate has been reviewed and revised, along 

African Uidrint Library Services approval service. Anticipatingwith the 

the project completion items for purchase were prioritized. 

Targets (b) and (c) are in response to the stabilization of acquisi

tions procidures and a need for refinement. Notifications were made to 

for temporary suspensions.the phase-down of activities and provisions set 

Target (d) is also a continuing project. The initial *dJustment of the 

TRI format for the MUSATtera Information Center vA accomplished during 

the first reporting year, and minor revisions and additions have occurred
 

during the current reporting year. Target (e) was accomplished in
 

Additional
previous reporting year and was published in early 1979. 

being compiled In anticipation of supplereferences and/or revisions are 

imntary volumes. 

are handled
Targets (M), (g), and (b) are ongoing in nature and 

as apptrpriate. 



her* has been a wessurale increase of assistance to all categorles
 

of ue, The receipt of information requests takes priority over other
 

ongoing projects. Target (i) was necessary to review objectives and what 

remained to be accomplished, to set prl.critias and determine appropriate 

courses of action in light of various possibilities. e.g. continued limited
 

operation, a temporary Suaparieion of all ictivittl.s, incorporation into a 

different unit. Discussions with the Project Direccor, ell project
 

personnel and College ,dvisorr, library liaisons and all related personnel
 

to the project were consulted. It was also determined to requeut an
 

extension and explore more than one proposal for continued operations of
 

the Information center. 

Target (j) involves a great deal of background research, dis

cu lons and planning to determine what is feasible and uhat parameters 

of service can ba achieved. Since there are no specific or comparable 

model to look at. much of the design is based on technical feasibility, 

previoug experience, demand and knowledge and anticipated cooperation
 

and demand for services. The center would provide microfiche ropies of 

any document cited in the database. The microfiche copies would be 

produced in-house with newly developed equipmerut and supplied to selected 

research stations worldwide and requestors on demand. At the and of three 

years, the document delivery system would be evaluated end perhaps serve 

as a model for other projects. 

Target (k) is ongoing in nature and promotes the continuance 

of a cooperative and effective service unit. 

Target (1) is also basically ongoing since it involves complex 

oOmmunication, cooperation mad operational mechanisms. The cosputerised 
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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 continued receipt of miil requests, the referral of important
 

inquiries, the flow of acquisitions 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
 

follows:
assumptions, unchanged since the first reporting year, are as 


(1) It is assumed that U.S. and developing country institutions
 

will cooperate with UCR in regard to the initiation and strengthening
' 

of linkages, exchanges and visits by staff and students, 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 

an be used to augment these facilities as needed. 

(3) It is assumed that material ordered and requested for the
 

ollection will prove to be available.
 

The eans of veriivint pro ee mede in this category include on

site visitation, reference requtst statistics, inspection of the data 

base printout, the project Annual Reports, and descriptive articles 
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prepared by the Project Librarian and appe&rin8 in information science and 

agricultural development literature, trade publications, and CIDIflT
 

brochures. 

3. Accomplishments 

a. Accumulative - The data base now contains 13,500 entries of 

accessible information end continues to expand through the acquisition 

of materials in new subject parameters, worldvide geographic scope and 

utilization of the document exchange system. Current acquisition 

procedures involve the current awareness services of ASCA and other data 

bases as appropriate and the African Imprint Library Services approval 

program. Gifts, exchange publications, and the scanning of all current 

agricultural bibliographical materials 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 CIDlNET) 

visitor program., research personnel contacts and referrals and 

involvement in professional meetings. The Research Team has developed 

various new projects, and library support of these activitios has signt

ficantly increased. The number of visitors to the Information Center, 

both national and international, has also continued to Increase. All 

these aspects have contributed to the worldwide reputation and success 

of all project activities and achievements. 

b. Reportiug Year - At the end of the reporting year a&d 
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grant expiration the MIUSAT:ura data base had over 13,500 w tries and 

som 1,000 still in process, made up of both the backlog of scanned 

journal articles from various sources and new acquisitions and orders. 

Nev selection tools are continually being utilized as the AID Research 

and Development Abstracts, Commonwealth Agricultural Bureaux (CAB) 

abstracts, ACRIDOC and IRRICAB bibliographies. In addition, there is 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 Department 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 is nec

essary to avoid duplication or conflict with other collection develop

mut consultants for the academic disciplines. The Collection
 

Development profile is revised and updated every year for inclusion in
 

the Collection Development Department manual for campus referral.
 

In accordance with University-wide library policy, the UCR Serials 

Decision Committee reviews each new serial title proposed for addition 

to the KUSATtera Information Center; there ia also a Serials beselection 

Committee which oversees the elimination of expendable serials from the 

collection in order to meet the problem of increasing journal costs 

and decreasing budget allocations. Although the serials selected for 

the MUSATtsra collection by the Proje-t Librarian are automatically 

approved, the Project Librarian has been Worging ClOSely with these 

groups to forestall any conflict and to ensure the maintenance of the 

collection after L:.e term of the grant. 
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Material for the MUSAT:sra Information Center collection is 

ordered from a wide variety of sources. A good deal is produced by 

U.S. 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 European publishers, and
 

African Imprints Library Services, a New York based firm, has provided
 

excellent service in acquisition of a large number of African publica

tions. For the most part, however, ordering must depend on direct
 

correspondence with the publishers or agencies overseas; the large
 

volume of orders involves tie 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 to following up on orders.
 

The Resource Directory for Agricultural Research appeared in early
 

1979 and has been doing well based on summary reports from the publisher,
 

0. K. Hall. It is in the "Bibliographies and Guides in African Studies"
 

series by G. K. Hall and contains over 1500 citatioy.s for reference.
 

The citations are retrievable by name, organization, subject. geo

graphical area of expertise 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 th event of 

an updated edition. Information from tihe Directory i often included 

In appropriate information requests and has received a favorable 

response. The Pxc22dJinxe _infLn 

hariculture in semi-Arid Igtl l vhich was held by the project April 



17-22, 1977 is also available. It represents papers on all aspects of 

dryland farming and includes numerous papers from UCR faculty and 

graduate students.The Proceedings have been receiving continued demand
 

and have been and continur to be distr'ibuted worldwide.
 

In anticipation of the grant expiration the phasing-down aspects
 

of the operation had to be planned and implemented. While the continued
 

operation of the Information Center was not possible, a complete
 

ani permanent closing was also rot envisioned. Alternative plans had
 

been anticipated and a comprehensive three year proposal, based on 

services the center could offer worldwide, was sent to AID, January 23,
 

1979. Due to reorganizations, 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 reviewed and appropriate 

action taken. Selections for current materials were still made, but 

hald until nroject resumption for ordering purposes. Mechanisms were 

established whereby any materials arriving after the project's end 

would be held or routed through alternate channels. Arrangements were 

made with the UCK Libraries to accomplish these objectives. The same 

type of provisions were made for center correspondence and continuing 

serial publications. Letters were prepared and sent to the wvekly 

citation services (ASCA) and the book approval venlor. (African Imprinte 

Library Services) to suspend until future notice their services to the 

Centers
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Status of the budgeted accounts were requested to determine
 

final disposition and expenditures allowed on the balances available
 

for center cperation.
 

In respect to the computerized systems operation, discussions ware 

held and arrangements made to maintain the computer tapes and to 

establish a cutoff date on addition of new ent,.ies. New entries 

compiled after the cutoff were kept at the center until suzh time that 

seLvices were reinstated. 

Incoming and backlog material. were prioritized and handled 

accordingly. 

CIDNET has continued to operate with cooperation and increasing 

efficiency, and CID member universities have increased with the addition 

of Idaho University and Washington State University in this reporting
 

year. Member universities report increased usage of materials and the
 

referral system is operating smoothly.
 

A 3-year grant proposal was prepared under the direction of the
 

Project Director and submitted to AID in January, 1979, entitled "CIDWUT
 

Zateruetioal Information Center".
 

The primary objective of the proposed project is to sake agri

cultural research information available to researchers and organiasations 

Lu the developing countries. One of the basic information needs in 

theose countries i access to materials such as monographs, serials, 

research reporte. and maps and climatic data. The CI)NET Information 

CAnter's primary activity would be to provide such materials through a 
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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 syte. from the combined data base of the five partici

patitig uiiveruatict, which priauuiitly etitaicti 32,000 blblligtaphie 

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 inclusion ia their data based. It is 

assumed that only minimal grant support from the project need be 

provided to the CIDNIT universities to maintain the updating (iftheir 

data bases. As now interest profiles are generated by users, these 

also will be incorporated into the CIDNET system. The currency of the 

system vill be assured through continued bibliographic support. 

refinamt of retrieval system, and various t dAting activities as 

needed. 

rho third objective of the project io to produce microfiche 

copies of the entire data base mid to distribute these with fiche 

readers where needed to a specified number of research centers In 

developing countries and to some other relevant orlantsatione. It viii 

be largely from the microfiche files around the world that researchers 



in developing countries vill select those documents they need. These 

microfiche files at selected research centers will constitute 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 asseent grew the decision to prepare 

si extensivt 3-year proposal for expanded services to developing 

countries. Based on the favorable ri.eivt of the first exhibition 

"Glimpses of Traditional Agriculture in Upper Volta", another exhibit wu 

prepared and displayed entitled "Sahel: the drought that created a 

flood of interest". The exhibit looked at tho region of West Africa 

known the Sahel, consisting of six countries. Some aspects of the 

drought mad the people and conditions in the six countries are revieved. 

The column for the UCR Librari& newsletter entitletd "Memos from 

lM8ATisra" was continued by the Project Librarian 'd relate notable 

acquisitions, special events or projects and to convey avareness of 

International visitors. 

Microfiche copies of the project Indexes are available and this 

facilitates the acquisitione and references processes, vtile providing 

a Compact listing tool for our 13,500 entries. The Information Center 

Currently houses 4.700 items, as well as provdstn readit space for 

users and working sp ce for the lnforuation ('enter staff to handle 

reference questions, locate materials and process acquisitions. This 

reflects a decrease in the number of items housed since epproximately 
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1,500 item have been transferred to the main campue library collections 

and a designated area in the Bio-ASricultural Library to provide 

the Information Center with vital working space. 

The State of the Art manuscript appeared as volume 34 in the 

lcological Studies series of Sprf1ger V1Iag publications under the 

title, Agrculture in Semi-Arid Environmerts, edited by Anthony K. 

Hall, Glen H. Cannell and Harry W. Lawton, c1974. The publication 

xamines dryland farming techniques for systems where raiafall is 

limited and irrigation water scarce and discusses dryland farming 

system that have been used in the past and evaluates the systems as 

potential models for contemporary agricultural development. The 

Project Librarian prepared the taxonomic index for this publication in 

consultatiou with the editors. This work promises tn be a valuable 

contribution to researchoers worldwide and reflects the need for an 

iategrated multidisciplinary approach to agricultural development. 

Other activities included preparation of comprehensive specialiaed 

bibliographies. e.g. cowpeas, jojoba, and guayuls. The quality and 

effictency of the Information Center services are due In large part 

to the excellent talents and computer expertise of the library assist

int. Pat Copeland. The cooperation md assistance provided allo~vd 

the Project Librarian to accomplish many more projeo t cont ributions 

than would have been possible. Article. announoments. brohuress, 

ego, were prepared the Project Librarian to Insure awareness of 

easter services and to maiatais a worldwide focus.
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I. ObJective/Output No. 2t Network of Worldwide Linkages 

1. Narrative Description
 

The establishment of an Informatioi Center and a network 

of worldwide linkages are closely connected. The formation of orSani

national linkages and personnel contacts has been an important mens of 

Acquiriid naew ka.iuceo for Ificlualon in the data base. 

In the reporting year tEere has been continued anxd expanded pareonal 

and professio al ties with the French research oriasnigation2 of Institlt 

do Iecherchee d'Agronomie Tropical (URAT), Centre National dc In Recherche 

Scienttfiquo (.IRS), l'Offlce de la Recherche "tLentMltque et :echnique 

Outre Her (OLSTOM), and Wat Atrcan counterparts, such as Curntce National 

do Rect-erchee Agrouoalqus (C"KA) in Senegal and the International 

Institute of Tropical Agriculture (IITA) and the Institute for Agricultural 

Research inNigeria end other organiaations in Uprer Volts, Mali =d Niger. 

New linkae have been eetablished with organtiatione aut 

Royal Tropical Institute (Netherlands) 

International Food Policy eseearch Institute (1771) (U.5.-0.C.) 

Inatitute o Agricultural Research end Tratnin, ailvereity of 

IU.. Moor Plautation (Nigeria) 

Oroupesumt d'atudee et do Recherchee pour Is Doveloppemst do 

'Agrononte Tropical* (CE1DAT) (France) 

Say~tuth Uutverelty. Lehretuhl fur rfloansmokoloste (West Gormey) 

tMoerlttoeal Institute for Land reclamtion end Improvement 

(UII) (Nethorlds) 
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CUtituto Cetroamricano do Investigacton y Tecuolosia Industrial 

(ICAITI) (Guatemala) 

American University in Cairo. Desert Demonstration Development 

and Training Project. (Egypt) 

CSIIO. Division of Tropical Crops and Pastures. Cunn~ngham 

Laboratory. (Australia) 

Lanzhou Institute of Desert Research. Academia Sinica. (Chia&) 

Contacts with these organtiations and many others have already produced 

a flow of valuable material exchanges, faculty contacts and visitor 

exchange opportunities with possible student educational exchanges. In 

the Soils Dept. alone thers are several student exchange grants to 

opsCitgcally study arid/sal-arid areas. The rosources have now been 

developed and are available for opportunities of this type 

These linkae were further strengthened by the following activitteeg 

1) Vtsitation by the Program Director at ORSTOK and IRAT ho.d

quarters in Paris, and with their scientists In Senegal and Upper 

Volta. Keeting@ vere also arranged with various government agencies 

La Senegal .,d Upper Volta and with scientists at their research 

stations in the countries. Visits vera made with the AID Kiseios 

and vith ICaSAT's Vent African headquarters at Dekar and their 

research station inUpper Volta. 

2) A staff member visited Parts and Seegal in search of information 

=S Aue alida,, providing sew vastacto &ad strengthening exiet ia 

46" 
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3) A meeting was hold and a proposal om coupea production developed
 

with representatives from Senegal, IITA, Corull University, Boyce
 

Thompson Institute and UCI in Dakar in June. This was a very pro

ductive mseeting and has greatly strengthened UCK's linkages with
 

Senegal and IITA. Through theme meetingsq a strong interest wea
 

created for developing a cowpea project to be conducted in Senegal
 

that would have dpplication to other semi-arid regions.
 

4) The scientist exchange program was contiiued with OMSTOM. A
 

nematologist from ORSTOM'e research laboratories in Dakar spent the 

year at IICR doing research on nematode population problem in semi

arid dry soils. This was a cooperative study with nemtologists at 

UCK. Plans were formulated to continue the exchange program with 

ORr70 during the fifth year of the grant when scientists from both 

tutitutions would take part in the program.
 

5) The 18 month project in Upper Volta-an indigenous approach in 

studying farming methods and systeme on a village level--provided 

m opportunity for many visiting scientists to gain knovledge of the 

Owhigouya region by viaiting and touring the area with the project 

director. The study provided ICIIhAT with natsstacL In their plant 

brooding testing program for sorghum and covpe. The 1'pper Volta 

project director located sites and recorded data for eAch of the 

Lgus. located within the village areas of his ptoject. These ltnkages 

gid those with visitors provided a base for extending worldwide 

Liakagee and strengthening alaring ones. 
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6) Yisito!,a to MWSATtsra from may agencies have provided a bad* 

for various worldvide linkages with developing country goveunments, 

including embassy personnel, research scientists, agricultural and 

rural development officers and others. 

7) Consortium for International Development (CID) has provided 

many contacts and opportunities in establishing worldwide linkages. 

Contacts and information exchanges have continued with the Centre 

Regional do Formation et d'Application an Agrometeorologie et Hydrologic
 

Operationelle (AGRHYMET) in Niger, Comite Inter-Africain d'Etudes
 

Hydrauliques (CIEI1) in Upper Volta, Comite Permanent Interetats do Lutte
 

Contre Ia Secheresse (CILSS), the Agricultural University at Wageningen
 

in the Netherlands, and the International Irrigation Information Center
 

and the Volcani Center in Israel.
 

Information exchange linkages have been aaintained with the con

sulting agency Societe Africaine d'Etudas et do Developpement (SAEID).
 

the International Instittte for Tropical Agriculture (IITA), and the
 

Institute of Agricultutal Research at Samaru, the International Crops
 

Research Institute ,or the Semi-Arid Tropics (ICRISAT) and All-India 

Coordinated Researcti Project for Dryland Agriculture (iCAR). 

Additionsl contat to and exchanges have been made with key regional 

units such its the International Livestock Centre (ILCA) in Ethiopia, 

Institut Snegalals do Rechorches Agricolae (1SRA) In Senegal, and West 

Africa Rice Development Association (WARDA) ia Liberia. Cooperation 

for information dist'ibostion was estatlished with thie International Food 

Policy and Research Institute (IFPRX) in Vashington, D.C., the Institut
 

National de Recherche at do Documentation de Guinea In Guinea, the
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Casammace 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. 

CID.ET, the information network for CID, has provi *4 contects 

from various countries where CI) projects are being conducted, such as 

Niger, Chad, Egypt, Bolivia, Senegal, Upper Volta, Saudi Arabia, 

Sudan, Yemen, Gambia and Cape 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, but provided institutional, cooperation, awareness of programs
 

and services and supplied names, addresses and research interests of
 

personnel related to project research activities. The regular mailing
 

list for this exchange system follows. 
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In= IOLNAio W coopgalyIV sicumAng g 

ORGANIZATIONAL CONTACTS 

99= AFRICAN REPUBLIC 	 Is= 

Bureau Interafricain des Sole 	 Dr. Abdel Salam Coae
 
B.P. 1352 Director, Wheat Research Section
 
Bangui, CENTRAL AFRICAN REPUBLIC Field Crops Research Institute
 

Agriculture Research Centre
 
=Giza, Cairo, EGYPT
 

Aracely do Tovar, Exchange 	 Dr. Mohamed Samir Heakal 
Soils & Water Lesearch InstituteCentro Intern4cional de 


Agriculture Tropical Agriculture Research Centre
 
Biblioteca Cairo University Street
 
Apartado Aereso 67-13 Giza, EGYPT
 
Cali, COLOMBIA
 

COSTA RICA 

Awyol do Locatelli, 	 Peter K. Mitchell
 
Documentation Secretary 	 Centre of West African Studies 

CATIE University of Plraingham
 
Turrialba, COSTA RICA P.O. Box 363
 
.... - .-.--- - - Birmingham BI5 2Tr, ENGLAND
 

tnatituto Interamericano 

CLenciaes Agricolas . C. Fuller
 

Andea= Zone Inforumation/Library Units 
Apartado 4359 Ministry of Oversoan'Development 
Pan Jose, COSTA RICA Lad Resources Division 

Tolvorth Tover 
Surbiton, Surrey KT6 TnT. INGLAND 



Alem-Teebsie Woldo-Samayat (Mrs.) Koly Kessery Kourouma 
Publications & Public Directeur do la Division des 

Relations Dept. Sciences Exactes et Naturells" 
Institute of Agricultural Research Institut National do Recherche et 
P.O. Box 2003 do Documentation do Guinea
 
Addis Aaba, EM1IOPIA B.P. 561
 

Conakry, G'JINEE, WEST AFRICA
 

Institute of Development Research
 
Docuantation Centre
 
Addis Ababa University
 
P.O. Box 1176 R. P. Singh, Chief Scientist
 
Addis Ababa, ETHIOPIA Central Arid Zone Research Institute
 

Jodhpur-342003, INDIA
 

Claudia Rot, Librarian for the
 

Director of Documentation Librarian
 
International Livestock Center for ICRISAT
 
Africa 1-11-256 Begunpot
 

P.O. Box 5689 Hyderabad 500 016, A.P., INDIA
 
Addis Ababa, ETHIOPIA
 

MCIA
 
Institute for nevelopment Studies
 

AGRIDOC International University of Nairobi
 
202, Rue do la Croix-Nivert P.O. 3ox 30197
 
75738 Paris CEDEX 15, FRANCI Nairobi. XENYA
 
Attn: G. Chabert
 

Rasponsable do Vappul LIAR1A 
technique 

Miss Ilona N. Cafuir, Acting Read 
gum Documentation Division 

West Africa ice Development Ass'n. 
L. Agyei-Gyane, Serials, Gifts .J. Roys Memorial Bldg.
 
& Exchange Librarian P.O. Box 1019
 

Council for Scientific & Monrovia, LIBERIA
 
Industrial Research
 

P.O. Box M.32
 
Accra, GANA
 
- -- -...-- - - - - Sekou Stisoko, Directeur General 
Librarian Agriculture 
University of Cape Coast Institut d'Economie 
Cape Coast, GHINA Rural. Rue Mohamed V
 

w--- - -- - B.P. 1098
 

Librarian. The Balms Library Bamako, REPUBLIQUE DU MALI
 
University of Ghana
 
Legon, Accra. GLAA Dr. L. Stroosuijder
 

-.--------- - - - - Projet "Production Primair mu Sahel 
,"
Librarian (PP5I


Univ. of Sclence & Technology (UST) B.P. 1704
 
University P.O. Bamako, MAL1
 
Kumasi, GHANA
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sm EIQUZA (Cont'd.) 

N.L. Dhawan 

Centro Internacional do Hajoramiento 


de HMai y Trigo 

Londres 40, Apdo Postal 6-641 

MEXICO 6, D.F. 


HDROCO 


Hr. A. Autair 

Assistant Documentalit 

Exchange Section 

CAFRAD 

B.P. 310 

Tangier, WMROCCO 


NNational 


H. Trevor Chandler 
International Council for Research 
in Agroforestry (ICRAP) 


c/o Royal Tropical Institute
 
63 Mauritskade 

Amsterdam-5, NETHERLANDS
 

N123 

D. RiJks 

Programe Coordinator of the WHO 

Projects in the Sahel Zone 
Contre Regional do Formation at 

d'Application en Agrometeorologis... 
3.P. 256 

Niamy, NIGER 
M --.-- .- - - - - - --

I* Insa, Director 

Documentation Center of the 


River Niger Comission 
V.P. 933 

Niamey, NIGER 


Mr. R. Salami, Ag. Librarian 
Institute for Agricultural Research 
Ahadu Bello University 
P.H.B. 1044
 
Zaria, NIGERIA
 

-- -- - - = -sssss-sss-- a 

(Mrs.) Elaine Nwajei
 
Acquisitions Librarian
 

International Institute nf Tropical
 
Agriculture
 

Oyo Road
 
P.M.B. 5320
 
Ibadan, NIGERIA
 

"
 

Mrs. R.E. Udoh, Principal Librarian
 
Cereals Research Institute
 

(Library Division)
 
Moor Plantation
 
P.M.B. 5042
 
Ibadan, NIGERIA
 

IM uIE
 

(Mrs.) Lina H. Vergara, Chief Libr.
 
International Rice Research Inst.
 
P.O. Box 933
 
Manila, PHILIPPINES
 

SENEGAL
 

Centre de Documentation pour Is
 
programs de Developpement du
 
Bassin du Fleuve Senegal
 
,P. 383, Rue Durst
 

Saint-Louis. SENEGAL
 

Gora Bays
 
Centre National de Recherches Agron.
 
D.P. 51
 
Samey, SENEGAL
 

Ahmadu Bello University 
ahim Ibrahim Library 

Zarls, NIGoUIA 
= w w w. - - = " w M w 

Mectar Toure 
l.S.Rt.A. (Rice Research Station of 

Djibelor) 
l.?. 34 

m m Ziguinchor. SENEGAL 
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Sylvia Vaccia 

lecoarch Policy Program 
University of Lund 
Solvegatan 8,S-223 62 Lund, SWEDEN 


IXIZA 

Ingrid Sikora, 

Technical Assistant 


ICARDA 

P.O. Box 5466 


SYRIAAleppo, 

TANZANIA 

Library 

Faculty of Agiculture 
P.O. Box 643 

Morogoro, T)NZANIA
 

LIL 

Victoria Tio, Resource Librarian 

ACTION Library, M407 

506 Connecticut Ave., N.V.
 

Washington, D.C. 20525 

- - - ..aaaaaaa - --

Gretchen Walsh, Head 

African Studies Library 

Hugar Hemorial Library 

Boston University
 
771 Cosmanwealth Ave. 

Boston, Mass 02215 
............. a - a- -

O.V.V. lao 

(Caaumsnce Project in Senegal)
 
Development & Planning Advisor 

DAKAR - ID 

Department of State 

Washington, D.C. 20520 

........... -a-- - a
Joseph Lauer 
Mahel Docuvntation Center
 

W-316 University Libraries
 
Michigan at University
 
last Lantina, Mich. 48824
 
ft= a at a w - "~ a a w M a a w 

LIL (Cont'd.) 

Daniel Brits, libliographer of
 
African& 

Melville J. Herskovits Library of 
African Studies
 

Northwestern University Library
 

Evanston, Ill 60201
 

U.H.M. Morris-

Dept. of Agricultural Economics
 
Putdue University
 
Lafayette, Ind. 47907
 

CMqrles C. Milford, Librarian
 
Library, Food Research Institute
 
Stanford University
 

Stanford, CA 94305
 

UPPER YQLIA 

Autorite pour le Developpement du
 
Liptako-Courna
 

Centre de Documentation
 
B.P. 619 
Ouaeadougou, UPPER VOLTA
 

Robert Koester, Documentalist
 
Centre do Documentation
 
CTER
 
B.P. 868
 
Ouagadougou. UPPER VOLTA 

Comite Permanent Interstate de Lutte 
contre la Sechereasse done is Sahel

3.P. 7049
 
Ouagadougou, UPPER VOLTA
 

. IKon-a&te, Director of Documetation 
Center
 

SAID 
3.P. 593 
Ouagadougou, UPPER VOLTA 



2. Targets for the Reporting Yer 

a) Publication of che Resource Directory for Agricultural lesearch
 

in SeaL-Arid legions by G. K. Hall.
 

b) Continued correspondence with linkages and new contacts
 

through an exchange of publications, information and idm.
 

c) Sponsor 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.
 

e) Increase awareness and demand for Information Center services
 

by a broader base of publicity includinE articles, exhibits and
 

participation in national/international meetings.
 

f) Nxploration of inexpensive approaches to document retrieval and
 

delivery and preparation of funding proposilr.
 

g) Continue personal contacts with scientists and government leaders
 

In the developing countries. international organisations. AID
 

Missions and other institutions.
 

h) Completion of the State of the Art on Aaia albids.
 

1) Develop with cooperation from other organisations a preliminary
 

proposal for a project in coyp" production and related activities
 

to be conducted in Senegal.
 

J) Continue the scientists exchange program vith developing
 

countries.
 

k) Complete the MUSATisra project In Upper Volts.
 

1) Review canter operations, determine priorities and phase-dows.
 



m) Refinemmnt of centralisation plane for CIDVUT Inforustion
 

network activities and services.
 

The _MLq4 of accomplishment of theme targets has been deterstined 

by responses rece.ived from the accomplishment of the targets: 

a) Thd Kogoure Dilactor for Ariciltural Itemearch In~ Semi-Arid 

e was published by G. K. flail, c1979. 

a stvady rate with new contactsb) Correspondence continues at 

Increasing and leading to the establishment of linkages with organi

sations, personnel and d)cument exchanges. 

c) A CIDNET conference vs initiated and hostdd at UCt to share idea 

on the collaborative networking system. Follow up, discussions and 

contacts with new personnel have been continued to keep the concepts 

alive and functioning. Refinement of procedures and services have been 

accomplished as appropriate.
 

d) Assistance provided has resulted in the publication of the Proceedinp.
 

of the InternationAl flveoila on pn naint -n
 

.
 
April 17-22, 1977, Edited for publication by Glen it.Cannell. c197

8
 

ft&
Also published wa the project State of the Art as A~iLitu 

Arid Invronmnts, Edited by Anthony 1. Hall. Glen H. Cannell and Harry 

V. LAton. Now York, Springer Verlag, c1979. 

0) The Froject Librarian produced and distributed literature about 

project activities and services through articles, brochures, exhibits. 

smeting attendance, etc. 

f) Continued utilisatton of microfiche as the most fleaxible and cost

eftective mans of updating the couputertied date base holdings end 
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disseminatlon of the Information to as wide a base of individuals as 

poseibl,. To further develop and promote the potentials of docuwnt 

delivery, proposals involving document delivery systems were deslined 

and submitted to appropriate funding agencies. (They are still pending.) 

g) Visits to France, Senegal and Upper Volta ware made by the Project 

Director to strengthen =usting linkages and to develop new contacts 

for the State of the Art A&acla Albid project leader.
 

h) The State of the Art for Acacia albtda was completed and copies
 

were sent to AID/Wattington for diatribution as appropriate.
 

1) A preliminary proposal was developed in cooperation with Senegal,
 

TITA. Cornell University and Boyce Thompson Institute.
 

J) An ORSTOM scientist from Dakar spent the year working in the U(2
 

Department of Nematology.
 

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

tit March and the project terminated.
 

1) Center operations were reviewed, priorities determined and mechanism
 

lattalted to phase-dovn the active operations to a maintenance level
 

which could be suspended without leing vital functions.
 

0) TIM continuance of extensive services i based, in part on the
 

centrallation of the COWrr network resources. A plan of action was
 

a andeveloped which was then expanded into proposal to insure effective 

4d viable information Coter. 

tweremade In the draving up of these tarets as follow a 

t. It to sosu*6d that AID/V will cotinue to provide wsststsce tms 
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the initiation of linkages with developing countries in identifying 

training needs of institutions and Individuals, and sites for coop

erativ activity in the developing countries, and in the exchange 

of information a part of the linkage network. 

2. It is asumed that Institutions in the U.S., other developed
 

countries and les developed countries will cooperate with UCR in
 

the initiation and strengthening of linkAges, exchange of information
 

and visits by staff and students and other cooperative activities.
 

The sgeen jgtnj rss made In this category night include 

o-sitse visitations, review of corroopmdence files and computerized indexes, 

the prodct Annual Reports and other in-house and external reports, 

Including publications in professional literature by the Project Librarian 

&d other Projrt staff. 

3. Accouplahueste 

a. Acmlative 

During the first roportin year bulk milings were made to 

reeaWeh insttutions listed in a number of directories covering arid 

Inds. agricultural development and African studies. Nearly 1.000 

letters and descriptive brochures were sent out. tperiailn up several 

hundred files of active correepondence. Often. Inquiries about publications 

we desired to order netted replies that led to further link1ages. Addtional 

references were added to the preliminary bibliography during the eocone 
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reporting year and 	another sam mailing was made to research projects 

the Sithsonian Scientific Information Exchange which,identified through 

because of its input from CARIS, was able to provide a large number of 

African research project contacts. 

During the first reporting year the TRIM program tailored for usewas 

a directory which was then indexed by namo. organization,in developing 

location, subject field and geographic area of Interest. Complete addresses 

are not a searchable field of information. Searches can beare printed but 


mde on any of the fields or combination* thereof. The directory is keyed
 

to the correspondence files which yield fuller information than that 

recorded on computer. 

The second reportige yaar involved expanded travel and personal 

eoutacts for cooperative linkages through joint research and training pro

jects. Attendance at professional meetings and comunication with colleagues 

ware obtained.A140d progress and 	successful results and valuable contacts 

The project hosted several visitors as a result of contact with the 

Afrtcau American Institute's visitor program and the instituto of Inter

nttonel Iducation. EZcallont progress was made in the area of organisa

tonsel linkages with ISRA and CIMlA in Senegal, and ITAT, ITTA. or10oN, 

ONM and ICKIRAT to nare a few. The project played an active role in the 

(CID) and provided
of the Consortium 	for International Development
activities 

amrgldbackground Information for travel team. In September of L91 cIDrT 

librarian was designated"a now dimionles of CID. and the KIATlisra Project 

as the CIhK2T reference coordinator. CIDHNKT han provided closer affiliation 

vitth both national and international rosearch orlantstions and tndivi4*aals. 
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Direct communication through visitation with FAU personnel in tome 

resulted in a cooperative desire to link both Bureau lnterafricain des
 

Sole (BIS) and AGIIS TROPICAL to the CID network. A.s CTDNET develops this
 

linkage has application potential since MUSAT:sra anO CIDNET are both
 

interested in cooperative projects with centers In the developing countries
 

and in Providing information services to researchers in these countri..,
 

BIS, located in Bangui, Central African Republic, provides Information on
 

soil sciences for Africa by analyzing and disseminating the information
 

through the periodicals "Bulletin Aznalytique Hansuel" and "Sole Atricains"
 

and they participate in the ACRIS TROPICAL sol1 sciences sub-network to
 

cover the soils and natural resources literature for Africa. 

During the third year the International Symposium .1&Rat[nfed Agri

culture In Semi-Arid Regions provided many new personal contacts worldwide. 

Participants visited with faculty and staff at UCI and 
toured research 

facilities. Among the participants in the Symposium were key contacts 

affiliated with 4IJSAT:sra projects at Riverside and in the developing 

countries. Several of these individuals remained for a short time following 

the meetings and this providod a coementing of relationships and planning 

for new and continuing projects in copee research and in the scian ist 

exchange program. 

Cooperation and exchange of tnformation with the Niger river 

Commission and Coelte Interafricalne doe Itudes Hlydraullques (CliJ1) have 

conttau*d. enitil contacts on the basis of an exchange of matnrials
 

have boon made with the newly formed CILSS/WJ10 Sahel Progran AKJJIYTXT. 

Ceeter (Agriculture, Nydrology and rieteorology). a linkage which provides 
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an excellent complement as it adds the dimension of materological 

sources. Valuable personal contact and potential linkage was developed 

at the Symposium with the Niger Institute for Agronomy Research and the 

INRAN Laborstoire do l'Elevage in Niamey, Niger. These organisations 

deal with areas of range management and livestock production and can 

provide another area of agricultural interest to our linkage program.
 

As a result of linkages previously developed with the Central Treaty 

Organisation (CENTO), which represents seven leading agricultural institu

tionS in Iran, Turkey and Pakistan, and scientists from that region attending 

the lymposium, requests for research information continue to be received. 

A major affiliation was developed with the Volcani Institute of the 

Agricultural Research Or~anleation in Bet Dagan, 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 studie and various other crop and irrigation projects. In cor.ideration 

of the project's concern for increasing the adaptive research capability of
 

UM faculty, two Postdoctoral Yellow from the Volcani Institute have been 

supported by KIJSATisra to work on iesearch activities related to the program. 

This linkage wea further extended by a visit to WESATisrs by the Managing 

Director of the International Irrigation Information Canter (luRIC) of the 

Volcani Institute. IuRIC is a member of the International Development 

Research Center (IDt C) in Canada and publishes the Current Annotated 5iblio

grephy of Irrigation (IRUICAS). This center utilinee seven data bmaes and 

Cites 1.250 journals. The Hanaging Director expressed particular interest 

to affiliating with CIDNIT. 11ince IRRICAKS deals with agriculture in 

develoing countries this linkage is highly desirable. 
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Now Catral Anerican linkages were initiated as a result of inquiries
 

from the Centro Internacional do Aaricultura Tropical (CIAT) in
 

Colombia. CUT is an international research center dealing with tropical
 

agricultural research and cooperates 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'a will

ingness to cooperate offers an additional resource to the worldwide network 

linkags system. 

As a result of the project's International Symposium a new professional
 

linkage was achieved with the Agricultural University Wageningen of the
 

Netherlands. whose tillage laboratory conducts projects on tillage systems
 

and &oil management 
for semi-arid regions, with special reference to the 

Sahel. Information has been exchanged nnd reference assiatartce supplied and 

many original publications received in turn which have been very useful and 

reflect some of the latest technical and modelling aspects of agricul

tural research. 

The Scandinavian Institute oi African Studies 
(:;UAS) operates as a 

documentation ad research center on Africamn affairs in the !;ahel region. 

ltchange of information and documents provided a umeul litnkage an !IAS 

became involved In a major project of the present state of ktuwledge, 

future implications of research on &ater use, and water needs and resources
 

to Africa. The IWSAT:sra Information Center was contacted by the Documon

taiott Center on Science and Technology for National )evelopment In Africa 

of the Research Policy Program at the Unitvertty of Lund,ti . .ton. They 

"apreseedInterest Ls exploring alternative approaches to better utitlitaton 

of science and technology to seet basie human needs ani provide a publications 



embhtass. program. They also publish a amletter med are Interested Is 

creating an informal and open-ended network as an "Inforuation cahmge". 

Vital linkages were achieved through an information Rachange for 

Development in the Sahel Conference at Michigan State University. Confer

ece participants included L. S. Guindo, head of the Documentation Center 

for Weast Africa Rice Development Association (WAIDA) and Ouamane Sills 

of the Conite Permanent Interetats do Lutte Contra la Sacheresse dana 

1 Sahel (CILSS). WARDA utilizes the computer programs of the YAO Doctme' 

tation Center. Although the main objectives ere to provide an &af' .4 

service on all aspects of rice production to member nations, the L t. 

of WARDA is such that it can be utilized as a document delivery system 

all types of research material in addition to rice-related information. 

The member nations include Benin, Gambie, Ivory .oast, Liberia, Mali, 

Mauritania, Niger, Nigeria, Senegal, Sidrra Leone, Togo and Uipp Volta. 

Services which could be utilized for document delivery includ& computer 

facilities, microfiche production, and microfiche readers at all centers 

Inthe member countries. An exchange program was initiated. 

As the Institute of the Sahel is established through the Club des 

Asia du Sahel, mechanisms for coordinating and sharing infrruation can 

be utilized through the organizational structure. The Ir't.Zute I 

attempting to identify, encourage and support information cervices already 

In existence in Africa, and to establish cooperation between a network of 

Saheltan inforsation services end information centers of international 

agencies. This linkage could establish a large network of referral 

services accessible to meast the requests of users. One of the goals 

mentioned by CILSS involves network sharing among users of the imformatios 



39 

services. A recipient of information from centers within the metwork 

would to 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 dissemlnation; this recognize@ that a wide variety of 

media is necessary for the success of development efforts. 

While in some cases initial contacts had already been made through 

correspoudence, continued and strengthened linkages have been obtained 

through personal research and project contacts, which seems to be the 

most successful means of maintaining and furthering linkage interests. 

LinkaSes in themselves indicate an on-going and meaningful exchange of 

ever-expanding possibilities. 

Activities and continued linkages with tha Consortium for Inter

national Development (CID) have continued to be a strong part of the 

NJUATtsra program. CIDNET linkAges have involved providing information 

for CID travel teames. Reference questions as a result of CIDNET 

activities have continued to increase from national and, in the form of 

Society for international Development (SID) referrals, from international 

sources. NUSATssra has been designated and is functioning as a major U.S. 

source of information for this service and new linkage sources have 

reoulted from this cooperative effort. 

Another affiliation resulting frou CIDNET activities is with 

H~dwast Universities for International Activities, Inc. The Program of 

Advanced Studies in Institution-Building and Technical Assistance Method

ology (PASITAM) ias initiated an exchange of sitoiels with the USLATtsra 

Information Center such as the rASITAM Newsletter and other resources of 

the Documentation Center At lndiana University.
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During the 4th reporting year there were continued research and 

personal contacts, linkages formed by project correspondence, cooperative 

projects, publications, CIDNET and AID referrals and continued parti

cipation in the African-American Institute and the Institute of Inter

national Education vinitor 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 (ICLAF) through the Royal Tropical Institute
 

In Amsterdaa. 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 cultural patterns. ICRAF expressed great interest 

i services cooperation since they will be permanently located in a 

developing country whirs access to information is difficult. 

The Societe d'studes et da Developpement Agricoles (SEDAGRI) in 

France supplies information and documentation for rural development in 

Africa. Services cover a question and answer service, an indexing 

service and a specialized information service of subject profiles. This 

proved to be a valuable contact since SEDACIX deals primarily with 

francophono Africa and plans also to cooperate with established African
 

information centers. Information was exchanged with Miss Sianne Argoud, 

Need of Docuumtation Services at the Institut de lecherches pour lea 

Nuiles St Oleagineux (IM1O) In France. Miss Argoud felt that IR3 
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ativities overlapped ours in the fields of dryland faruing, drought, 

irrigation and the oil crops of 1,1oba, peanuts, safflower and seasms. 

They have continued document exchange. 

Through the African-Amrican Institute (AAI) visitor program contacts
 

were made with Mr. Koly Kourouna of the National Institute of Documentation 

and Scientific Research in Conakry, Guinea and Mr. Sekou Siasoko, Director 

of Agriculture, Ministry of Rural Development in Mali. Both visitors 

desire to maintain contact and to participate in our exchange program. 

The Institute of International Education (lIE) sent us Mr. Kamil Ali 

Mohamed, Press Relations Director for the Office of the President in 

Djibouti. Mr. Kamil is to be Djibouti's first representative to the United 

States. Djibouti, in northeast Africa, has a population of 100,000 vith 

a dry and bare geography and sparst sad erratic rainfall. The interest 

In our agricultural activities and information services ts obvious, and 

we anticipate continued exchanges. 

The Nmbassy of South Africa in W shington, D.C. arranged for a 2 

day visit at UCR and our project for the study tour of C. P. Beyers and 

J. Volacheuk, who are, respectively, Director of the Departutnt of Agric. 

Technical Services, Soil Science Section, Winter Rainfall Regi.,n in 

Itellenbosch and Director, Dept. of Agric. Technical Services, College of 

Agric. and Research Institute in Potshefstroom. Mr. Beyer* and Fr. Volachenk 

were Interested in Information on soil and plant nutrition and veto 

gsuinely interested in the organization and operation of our Inforaation 

Center. They will be utilizing our services in the near future s well 

" Informing colleagues of our services. 
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An extension worker from Botsewana, Mr. Timothy Mahlanha, consulted 

the Information Center to further his extension activities In the areas 

of dryland agriculture, crop production of cowpeas, and livestock 

production. Materials were sent to him on thee 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 to note the increasing number of repeat 

clientele, that is organizations and individuals who have received infor

mation, specialized bibliographies and reference sarvices in the past
 

and are requesting now information.
 

Representative new associations made on a national basis included
 

the Earth Satellite Corporation (KarthSat) of Washington, D.C. with sarch 

requests on groundwater and geology for projects in Upper Volta and Ghana. 

The Information Center has become a primary resource for this country for 

a now Mauritania project. The documentation phase of the ireneerch project
 

is headed by Juliana Heyman for RAMS-Mauritania (Rural Assessment/manpower 

Study). Most of our materials on Mauritania were filmed for reproduction 

by Mo. Reyman for utilization in a specialized documentation package. We 

al.so were provided with microfiche copies in the process. 

The Southwest Research Institute in San Antonio, Tbxas is involved 

i a program to review and synthesise AID-sponsored research in the field 

of water resources managment for agriculture. We were involved, along 

with the project research program, in interviews explaining and demon

strating our technical Information systems. The team ve supplied vith
 

Information concerning trie scope and content of our computertmed Information 

retrieval system mid the preliminary run of the Resource Directory wes used 

for their ailing list. 
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There was a marked increase in the number of inquiries fr. U.S. 

universities requesting detailed information on our data base and retrieval 

systems. Numerous specialized research projects with supportinig docu

umentation systems are being established throughout the nation ind, as a 

result of our publicity efforts, our activities araA 'eing revitwed as a 

model. This has occurred with Kansas State University for grain storage
 

literature, Ohio State University for expanding its programs to dryland 

agriculture in the iddle East, the 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 

Responsible Development (SRD) group with an integrated agricultural 

development project in Niger. 

Various national inquiries related directly to our network activities 

sad resulted in additional sev'vice requests. The University of Pittsburgh 

included us in a major study of library resource-sharing networks to 

determine how networks may operate. The paper has been published and is 

available as '"ResourceSharing Networks: Functions". Indiana University's 

International Developmt Institute Documentation Center director, Hr. 

Richard A. Steele, yas particularly interested in our data bass and 

Thesaurus. 

In early May 1978 AID conducted a comprehensive four year review 

of our program. Materials and a Logical rramsvort Matrix were organised 

for the evaluation process and a discussion of and tour of the project 

Information Center was included. Results of the review have been 

favorable and, as a result, extensive planning is underway to prepare a 

new grant proposal focusing on the Information Center. objectives of which 



would include International document delivery through microfiche format 

and the full utilization of the resource collection of the CIDNRT mmbaer 

universit ies. 

The Information Center operated at peak level of services in the 4th 

year and many of its potentials ware realized through a wide variety of 

activities. In reviewing the statistical breakdown of services requested 

and delivered (see Appendix 111-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 wta initiated by the 

Program Director in September of 1977 to review and discuss CIDNET prog

ress and to formulate plans for future activities end objectives. Diacum

sloe 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 information on the TRIM system; 

Colorado University has been able to increasee their TRIM output as a 

result of funds made available to them from local 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, mans are being explored to use the total data 

base of CIDNET for a document delivery system designed for the developing 

countries. A microfiche system Is b*ing Investigated for that system and 

a microfiche of the IJSAT:sora data base tes been mads and copt" of It 

presented to CWNRT. This to a beginnng point in developing a future 

program for an information delivery system to the developing countries. 
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b. Reporting year
 

Accomplishuenve 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 expansion of the data baa collextion. Due to the end of the 

project, there was a necessary review and concentration with phasing

down activities. As research projects were concluded, the operations
 

of the Information Center continued at a steady pace. but with different
 

objectives. Collection development guidelines were reviewed atd revised
 

with the aim of strengthening particular subject areas rather than the 

entire base generally. The concluding five year project has produced 

program., established faculty expertise and developed an excellent re

source collection an dryland agriculture. The Information Center 

services can nov be further applied by a worldwide focus. New funding 

proposals have been prepared in light of these objectives. 

Our linkagee have produced special benefits in terms of acquisi

tions. The Tippetts-Abbett-McCrthy-Stratto (TAMS) Agricultural Develop

at Group supplied a gift of seven volumes entitled, SavAnIJ ltgjcJ, 

a result of extensive researchMax Rtesours2e end LAnd Use. 1979. a 


undertaken at the Interafrican Committee for Hydraulic Studies (CIFH).
 

Those studies provide the base for rational development of water resources 

In the Savanna region of West ad Central Africa. The reports Include a 

synthesis of existing informatiou an water, land and hutjan resources, 

reviews of current water use, lad cov*er/use studies and an analysis of 

future water requirements. This sot constitutes a valuable addition to 



the collection. Another acquisition of note wa also a lift and wes 

received from linkage with the Great Britain Ministry of Overseas 

Development, Land Resources Development Center. This set also consists 

of seven volumes entitled. Land Kagourc!jof Central Nioerle. Agricultural 

D~elopment Poggibi!!ties, 1978. The work consmite of mape, lau, 

proposals relating to land use, agricultural systems, range management, 

forestry, mechanization, conservation practices, crop adaptation and 

soil classification. It should be noted that linkages such as these and 

the document exchanges established provide the cooperation, awareness 

and collaborations that strengthen international ties. The Information 

Center has likewise received a tremendous response to the offering and 

availability of its publications. 

New associations were developed during the reporting year such 

the TOOL (Techalache Outwikkeling Outwikkelingslanden) Foundation for 

Technical Development with Developing Countries in the Netherlands. TOOL 

is a cooperative body. composed of nine msber groups with several hundred 

m re. A basic activity is the technical inquiry service vhich 

responds to questions on agriculture, small-scale water supplies, housing, 

health care. small-scale manufacturing, information and organisation. 

Connected to this service are several expert panels of research per

*meal working on topics for publication or development " projects for 

solar-poered ice-saking devices. lince one of their emphses is the 

itorutioael exchange of documents, our Information Canter is a natural 

linkage. 

Amother now aesocietiott has been with the International Institute 
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for Land Reclamation and Improvement (ILRI) in the Netherlands. Again 

this linkage is applicable since the organization deals with research and 

projects worldvide on irrigation and drainar. 

As a result of an article about our pvoject mid services appearing 

in the April, 1979 lise of IRRINEWS (publication of the International Irri

gation Center in Israel) we received numerous inquiries, contacts and
 

&ssociations with various organizations. One such contact was from the
 

Roseworthy Agricultural College in South Australia. The college offers
 

a graduate diploma in Agriculture developed specifically for the training
 

of graduates from the Middla East-North Africa region in dryland farming
 

systems. The course is provided under contract from the FAO and has
 

been in operation for four years. The course teaches practical farm
 

operations and deals with the areas of cereal agronomy, pasture management,
 

Erning systems and management, farm mechanization and field experimenta

tion. Our project yes able to provide some references.
 

Contacts and associations achieved through visitor programs were 

remarkably productive. Adi Sishay, Director of the Desert Development 

Domstration and Training Program with the American University in Cairo 

spent the day vith project staff, faculty atd at the Information Center 

reviowing potential linkages, cooperation and exchanges for his program. 

The program vs initiated in 1979 and is based on the establlshtmnt of a 

demonstration project in a newly reclaimed desert area. vith various 

approaches and alternatives to development of Integrated deaert cauma

ties. Th, ultimate goal is to establish different patterns of desert 

development as alternatves for vtat could be done In larger scale 

progrsew. The project Ls concerned with arid lands t chnologles 



approv/rlate for Rgypt's climate, physical, human and capital resources, 

its (cvironmantalconcern@ and aocioeconomic and traditional patterns. 

Thus optimum land and %ater resources management i a major goal. The 

project wvll also be directed at the establishment of small scale agri

culturally based industries. the production of solar. wind and biomsse
 

energy for rural coammunities and the design of energy efficient low-cost
 

housing for hot, arid environmenta. The American University in Cairo
 

Is establishing cooperation with universities and research institutions 

worldwide with the aim of providing research, training and demonstration 

of arid lands agriculture in an interdisciplinary program not presently 

available in any local institution. We were p!aased to be contacted in 

regard to this cooperation.
 

The National Academy of Sciences, National &"*arch Council in 

Washington. D.C. through their visitor program initiated another valuable 

asociation through Dr. Ahmed Bakr, Yaculty of Agriculture, Cairo 

University. Dr. Rakr is connected with the "Kore and Better Food" 

project for the Applied Science and Technology Program of the U.S. with 

Rgypt. It is designed to Improve institutional capabilities of the 

Rgyptian scientific and technical community in developing and managing 

research programs dealing with priority needs of Eypt. AID t 

assisting the g4yptian Academy of Scientific Research and Technology 

(ASIR) and the U.S. counterpart organilatlons are the Nitional Science 

|ohanlation (NS) and the National Academy of Sciences. Dr. lBakr 

vilted UC1 and specifically the Departments of Soil I Environmental 

Seneaces, Botany and Plant Sciences, the project md Information Center 



and the U.S. Salinity Laboratory. It va a welcome opportunity to 

forge nw ties with international scientists. 

Another opportunity which forged international linkage and comtnm-

This
ication was the visit of a China scinncific delegation to UCR. 

visit was initiated as a result of a previous visit sponsored by the 

National G4oSraphhc Society of a U.S. group to China. July-AuguAt 1979. 

The scientific exchanges occurred with the Chinese Institutes of
 

one of our graduate
Geography and Desert Research (Academia Sinica) and 


students, Bob Ford, who was a member of the team which traveled to China.
 

the work at UCR and Bob Ford delivered
Chinese scientists were aware of 

tunmroua materials and publications from our project. Tha Chinese 

delegation has since visited UCR and was extremely interested in atudent 

courses and resources in agriculture.exchange programs and the level of 

They are particularly involved In arid land agricultural research, 

ecology, desert reclamation and remote sensing. Cooperative research 

ties have been itrongthened and there will be s continuing exchange with 

They are also interested is
researches and document exchanges as well. 


long term cooperative research projects for which UCR is wall suited.
 

The group reviewed our documentation and met with all applicable
 

departments and viewed field site interests in Imperial Valley, the
 

California Water Project, the U.S. Salinity lAb and areas of the Nnnbav
 

Desert. We all lbok forward to this budding relationship and the
 

opportunities for exchanges.
 

The Information Center computerized data base service* have boe 

eatensively utilised for all typos of inquiries from Individual projects 

ountry program literagure searches. There has been a predictableto 
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yet significant Increase In the number of graduate students enlisting 

our information Pervicos and the large number of project-related 

research areas being explored. In addition to assisting In reference, 

bibliographic, information services the Center has been regularly 

consulted on documentation organization, mystda and design for appli

cation into other maJpr tntrnational agriculture progress. Soe of 

the requests for assistance are a result of the Title XII program and 

specialized grant projects throughout the U.S. Examples of these 

requests include the Niger Cereals Project, Internatioual Center for 

Arid and Semi-Arid Land Studies (ICASALS) in Lubbock, Texas; the 

Farming Systems I 9 D Methodology Project, Utah State University. Dept. 

of Agricultural and Irrigation Engineering at Logan, Utah; the Water 

Resources Research Center of the Univers;ty of Arizona at Tucson; the 

National Water Well Association at Worthington, Ohio; the Bean/Cowpea 

Fleming Program, Michigan State University In East Lansing; the Indus

trial and Technical Referral Center, University of Missouri-Columbiag 

the Plant/Resourcea Institute in Salt Lake City. Utah and the College 

of Agriculture at Montana State Utiversity in boesum. 

ilibogrshy for Oblectiye/outnut Jo. 

in Sei-Lrid 
JIL M, oseon, 0. 1. Kell, c1979. 

Cernet Agricultural Research Informatiou System (CA1lS). DiriiryL 
Atriuetural lesearch Intituting ad rotct- In VLt ALic. Rome. 
FA, 1973. 

1l1", Doris, losgurce Directory for Aricltur -laich 



A.Z.D. 	A Directory of Institutional Iecourcee Sunporte4 by Sectist 211(d) 
Grants - USf CeLtrg of Competence for International Develovmeont. 
January. 1975. 

Africen-Aurican Institute. African Coll*ea and UntversLtteo A Diaest
 
of Informatiqn, Now York, 1970.
 

C. 	Objective/Output No. 3: Improved Research Capability and 
Increased Knowledge Basa 

1. Narrative Description
 

During the last year of the project, progress toward fulfilling this 

objective on increasing the research capabilities and improving the know

ldge 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 other Ph.D. 

candidates were in the process of finallzing their theses. Fight faculty 

wrs involved as major faculty advisors and everal othera were Involved 

in committees and with assistance to students In the direction of research. 

In addition to these faculty being directly involved in research, of 

WhIch a large part vas field research. fourteen others were authores on 

chapters in the state of the art publication. Several other faculty 

were involved in development activities in IDCa in exchange programs. 

dgi5l and analysis of projects and project development. The research 

kowledga,base was also increased by several exchange scientists doing 

research on capus from set-arid regions and several graduate students 

from these countries on noo-211(d) grant support. 

Cowpsa (Yijij U jtJujg (L) Waip) was elected early In the re

search program ai a crop in which tite faculty could have the sent Impact 

La semt-arid reglons in crop production. Cowpea Is a supplemetery crop 
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to utUa-s th drier erse #%4 erhusm e0d maies in the nedian to we 

region. A minims of resoarch on compea in the dry reli8es of the 

seul-arid tropics has been conducted relative to crop production and soil 

and moisture conservation. With this in mind and vith California being a 

large producer of copeas (dry or mature pea), a research program cov

ering a broad area using coWpos as a crop vas devised. This included 

breoding for drought resistance, nitrogen fixation, root development and 

soil physical properties, grovth and yield characteristics under soil 

moisture stress and other studieu on the physiology of cuwpsa (See Appendix 

V - Sumnary Research Report). 

A mesne of verifying progress and ultimately in completion of the 

objectives for improved reseasrch capability and increased knowledge in 

semi-arid regions lies in the accomplishments: a) number of faculty 

trained and their research areas, b) publications of this research, c) 

completion of the state of the art and its effective use, d) a semi-arid 

agriultural production program with adequate course structure that 

attracting developing country graduate students and other foreign students, 

s) faculty ue Ui International development, international seminars and 

meetings and other activities related to the program. There is necessarily 

some overlap in accomplishments with other objoctivc/outputs. 

2. Targets for the Reporting Year 

a. To comiplete the State of the Art Reviev and submit it to the publisher. 

b. Vo continue research problems on towpee Identified sad Implomested 
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In the fourth year, and to basin son now studies relating to mea 

production. 

c. To complete graduate research projects and those being conducted by 

faculty. 

d. Publication of results. 

The sagnitu4s 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 review is 

expected to be completed and published during the final year. This should 

establish the faculty to assist devolopment in semi-arid tropic countrieas. 

AsjMjt5onj s critical to the 9,iccess of there tarets isere: 

1) that the Information Resources Tea would be able to asemble in 

usable form the bulk of published and report materia anasn.'sl for 

the State of the Art review; 

2) that practical and feasible reserLh problem whose solutions 

are likely to sake a real iupact on the overall probles -ould become 

efidsmt Sn the course of making the State of the Art review and in 

team program efforts. 

tshe ,s of yrifyin rorEsa ade in this category would be the 

ompletion of projects both on-ampus and in the Sahel an4 completion of 

the State of the Art review and other publications. However, on-site 

visitation, discussion with appropriate staff mueabrs, and the Annual 

to-house reports give evidence of progress.Report. coupled wit.,h various 



3. Accomplishments
 

a. Accumulative-the reporting year is the fifth and final 

year of the grant. Accumulative accomplishments based on program activities 

throughout the project will be reflected in the completion of projects. 

1. The Research Team used information eained in the literature review, 

visits with foreign country scientists, and a methodology approach to 

graduate student training in field research for planning field programs 

that centered on cowpeas (,_yDjg un utcyata L.). Two projects were planned 

and initiated on the UCR campus in the third year under the topic title 

"Research and Training in Crop Response to Water and Evaluating Drought 

Resistance". The projects entitled "Evaluating drought resistance of
 

opat0 and "Soil water use, evapotransptration ad root development 

of cowpeas under varying stress" are continuing. Some of the field studits 

were repeated during the sumer of the fourth year. A study to determine 

"ior and efficiency of cowpea root systems initiated in the third year 

is greenbouse mnd field studies is continuing &ad a now greenhouse study 

n root systems and soil berriers started in the fourth year was completed. 

(O Vhrblications Apendix V.) 

2. During the team trip into Franc* and Weet Africa. dtacuaslou 

1eusod on cooperative projects with French researcher* and Stntsters of 

agrtulture and development InMali. Senegal and Upper Volts. with IITA ini 

igerts. and with TAA In Nligeria. From these disrueston and those 

later with the Pr.grm Director. two cooperative projects wore planned 

aed inittatedi ohose are e.rtitled "Perception and ameoogoont of eal

arid indigenous egricultural systeme", and "Qntitative sma17st* of 
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dryland retaing systems in semi-arid regions of Africa", and were located 

in Upper Volta and Senegal respectively. The study in Upper Volta wee 

completed in December 1977 and the data from this study is now being 

processed into publications and a lh.D. thesia. For background on this 

study see Appendix V. The project in Senegal was continued through the 

taat ,ad resulted in a publication on fallov-farming systems using a 

model to simulate the hydrologic budget (see Appendix V). 

3. Various types of exchange projects vere continued during the 

last year of the grant. Among these was the exchange faculty-researcher 

project with (IASTOM at Dakar. Senegal. This has broadened the knowledge 

bass of both groups in basic and applied research. 

b. Rsporting Year
 

I. Cooperative planning wea continued with Senegal thiough ISRA and 

CU-IM67. A cooperative project (part of the Cooperative Research 

8u"ort Program (atSP) on beans and ciepea) wit. VA-anabsy vill be 

for the proj. I. This viii be aImplemented when funds ore allocated 

ail corducted by Dr.br..dag-ovpea production project with CMA-RBa.)ey 

A project on beansA# 3. Nail oes of the faculty trained in tb' grant. 

WMth 18.ys will be coeducted by Dr. G. aines, also a falty -s-.ubr that 

W" tivolved in the 211(d) great program. 

wIth (WITOH was epand-d2. The faculty-eclentlot exchange program 

to Include am i ws. visit at Unt by Hr. .san-4 taut1. Irot. Hematologist 

No vorked 	 chi esisatod research In sent-arid conditio 

Dr. leinhold Nanb~u. Nemetologist at UCK 

with NtTON at DskAr. 


with semtology faculty at UCK. 


spoet a year at the 0tJTOM laboretories in Dakar d collected ...mtode
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specimens In various parts of West Africa. A spin-off from this program 

bas resulted in other scientists from the developing countries wanting to 

continue research studies in nsmatology at Riverside. At present a 

namatologist from Nigeria is spending a year at UCR to further his 

knowledge in nematode research for West Africa.
 

3. The covpea research was continued during the last year of the
 

grant and when the CRSP cowpea project in funded will continue to ba a 

strong l'nk vith senegal and other semi-arid countries. (See Appendix V
 

for publications concerned with cowpea research).
 

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

. Narrative Description - Advisory functions were defined by 

include problem identiftthe IdVational Training and Advisory Team to 

calon and analysis, program or Project design, and Project operation, 

which may include education, training, research, technical services, and 

*valution. The ducatioual Training and Advisory Team worked closely 

vith the Information tesources Team, and in this reporting period requests 

for Information were always accommodated. It is expected that as rhe 

research competence in the area of mui-arid tropical zome agriculture 

grows, and as the UCR faculty become kncrwn as a tlaent pool for this region, 

gentes In the developing countries and elsewhiere will call upon this 

project for advisory purposes anJ this has happened several tin". 

Another aspect of advisory rapectty is the training ot personnel on 

this can"s. Much of the previous y.era was spent in orlentation of the 
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Project team members and other affiliated personnel on-camus to conditions 

,ad problems of the Sahel region and of the semi-arid tropical areas In 

general. In the past five years sevaral seminars and lectures hove been 

held, films have been shown, general reading suggested, and visiting pro

fessors and post-doctorels have added to the training. These activities 

are largely introductory in nature, outlining to tlise attending the 

various aspects either of agriculture in the semi-arid tropics, ,,r specific 

conditions and problems of the Sahel area. Projects in the SAnel and 

visits to these and other areas by several faculty have Increased the know

lodge base on problems hi the semi-arid tropic regions. 

Training of Project personnel also has included instruction in the 

french language, beginning with a crash course for the travel team which 

tent to West Africa in the first year. Graduate students vho intend to 

pursue research overseas, and all Project staff, are encouraged to work 

touvtd verbal and reading ability in French. Teaching materials in the 

form of the Living Language casuette tape and book system were purchased and 

a Collection of French-African agricultural materials is being accumulated. 

2. Targets for the Reporting Year 

a) Completion of faculty-exchange program. 

b) Involve faculty in projects where advisory capacity could be 

Increased.
 

Hg~Jjjdj of progress toward reaching these targets i necessartly 

lo because of the nature of the tArgets and the indlvidtal faculty time 

that can be "signed to the program. As yes intended, beginning and 



preliminary uteps in these directions have been taken, with maturing of 

the efforts to teke place at later stages of the program. 

An oesa nt critical to the fulfillment of these targets is: 

1) that developing countries and organizations working in these 

regions will in fact seek out and accept &&rice from UCR. 

Moons of verifyinx 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. Accumulative - The reporting year is the fifth year of the Project 

and accumulative accomplishments Include: seminars, lectures, film 

programs and informal meetings with visitors recorded below. 

2 December 1974 - Mr. Volney H. Douglas, Range Ecologist. S.ikM "An
 

geologist's View of the Sahel".
 

5 December 1974 - D. Wynne Thorne, Vice President for Research and Direc

tor of Utah State University Ixperimut Station, S1J:i 'Pesearch 

Programs of nteroatioual Crops Research Institute for Semi-Arid 

Tropics", 

2 Way 1975 - Sort A. Erants, Agronosist, ICRISAT, Hyderabad, India. 

Jin "Farming System Research for ths Sam,-Arld Tropics of 

the orld". 

27 May 1975 - Films lh~n oJL
 
$a Kay 197 - Filast The fyJ. _9J j.;AJJMRa '!
 

flikj#gJ.jMjsLt j and short anthropological film. 



13 August 1975 - Captain Sakou Ly, Major of Paako. Mall. Infornal 

squigaX with Project members and othjr faculty of the Soil & 

Environmntal Sciences and Botany 1 Plant Sciences departmnts. 

8 September 1975 - Josephine Cuissou, Rural Sociologiset of the Societe 

Africaine d'Etudes at do Developpemmnt (SAED), Ouagadougou, Upper 

Volta: Informal jnia with ProJe'-t members and faculty of the 

departments of Social Sciences. Botany & Plant Sciences, Anthro

pology , and Black Studies and the Women's Resource Center.
 

Dr. William 0. Pruitt, Water Science & Engineering,
24 September 1975 -

UC Davia, §±atnar "Predicting Crop Water Requiremente-Worldvlda 

and Southern California". 

23 October 1975 - Dr. E. A. Hurd, Senior Research Scientist. Agriculture, 

Saakatchevan. Canada: Slides and lecture-esmaiar on "Agriculture in 

last Africa". 

USDA-AIS, Iova State University,
17 Yebruary 1976 - Dr. Howard M. Taylor, 

fainjix "Soil moisture utilization in semit-arid tropics from summer 

rinfall". 

15 April 1976 - John Suursink. CIII, Ouagadougou, Upper Volta: visited 

I nd met with Project members.Information Center 

1976 Soumana Traors, Director of "AID, Ousgadoulou, Upper17-19 June -

Voltas. Ht with Project members, consulted Information Center, 

visited drip irrigation projects. graves. chicken ranche and
 

vogetable production arse. 

- John Pearson of Cal Poly romane! consulted Information Center.3 Mey 1976 

S M47 1976 - Charles Rosenberg, Giennint Foundation. UC Norkslsyl Cos

sultod lntormatlon Center. 
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15 Way 1976 - Al Levinson, iannini 'Foundation, UC Porkeleyt consulted 

Information Center. 

27 July 1976 - Peter Felker. Dept. of Botany & Plant Pathology, Michitan 

State University, Seninar: The Potential of Legum'nous Trees for 

Food Sources in Semi-Arid Countries". 

21 November - 3 December 1976 - Dr. J. F. Poulain, IRAT. Upper Volta 

visited arAd consulted 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, jjmetnarl 

"Orerview of French Iasoearcl In the Sahel-Sudan Zone". 

9 December 1976 - Dr. 1. F. Poulain, Agronomist. IRAT, Upper Volta, Seminar: 

"Soil Fertility Studies in Crop Production in the Saheltan-Sudano Zone 

of Wat Africa". 

16 Dee.br 1976 - Dr. J. F. Poulain, Agronomist. IRAT, Upper Volta, 99mkE: 

A Systems Approach to Soil Happ!ng and Agronomy". 

Mr. Fred I. Weber, Consulting Engineer, International6 January 1977 -

Resources Development and Conservation Services, Bolse, Idaho, .j2tj!ftj: 

"Physical and Cultural Constraints of Irrigation in the Sahel'. 

5-16 January 1977 - Ms. Eily Candelmo and Mr, Kriestsaum Ali of the
 

Ttppetto-Abbett-4(cCafthy-3tratton AgSrIcultural Development croup for
 

Information regarding our resources end procedures. AA a result the
 

m=hango of information has aided the work of TAX-15 to develop a major
 

'omitteedocumentation canter in Upper Volta for the Interafrlcan 

for Nydraulic Studies.
 

3 March 1977 - Dr. Michel i.uc, National Muiseum of Natural History of Parts, 

Trance 3g1JjSg "Crop Protection in Vert Africa". 
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14 March 1977 - Dr. A. I. Wall, UC Department of Botany Plant Sciences, 

jjLwfl: "Improving the stability of crop production in semi-arid 

West Africa". 

28 April 1977 - Dr. Mtichel Luc, National Museum of Natural History, Paris, 

France. Soaln r: "Neaatodo Problems in West Africa". 

22-23 April 1977 - Dr. Gore Bay*, Centre National do Recherche* Agrono

niques (CNRA) in Senegal, attended Project Symposium, met with
 

researchers and consulted Information Center.
 

15 June 1977 - Koko Dembele, Governor, Region of Gao, Mali; consulted 

Information Center az..' expressed a desire to participate in document 

exchange program. 

25 Juno 1977 - Mrs. Janina H. Bard, International Irrigation Information
 

Center, Volcani Center, Israel, consulted Information Center.
 

20 October 1977 - Mr. Peter Shouse. graduate student in the UCI Department 

of Soil &Environmental Sciences. Senar: "rheo ffects of Systematic 

Water Deficits on Slackeye Peas". 

27 October 1977 - Mr. Robert Zablotovics, graduate student in the UCI 

Soil & Invironmetal Sciences department. 1eiar: "Field study of 

nodulation in California-grown corpeas". 

7 November 1977 - Hr. David Gipson. graduate student in the UCS depart

mt of Soil Itnviroament&l Sciences. wL.arpt: "Interaction betwen 

salinity and plant roots". 

23 3ovember 1977 - Mr. Peter Shouse. grasate student In U1t's departmant 

of Soil 4 Invirosmetal Sciences. JSILLMs "Field studies of chemical 

trasepof". 



13 Iovember 1977 - Mr. Petar Shouse. graduate student, UCt Department of 

Soil & Invironmental Sciences. Sslnarsr "Effect of Systematic 

Water Deficits on Yield of Blackeyed Peas", at the American Society 

of Agoudery ine.ting in Loa Asili, Clifortiia. 

17 November 1977 - Mr. Itobert Zablotovics, graduate student, UCR Depart

ment of Soil & Environmental Sciences. Semtnar: "Field Study of 

Nodulation in CaLifornia-growu Corpeas under Normal and Drought 

Conditions" at the American Society of Agronomy meeting in Los Angeles, 

California. 

7 December 1977 - Mr. Kely Kourouna, Director of Division of rxacc 

Sciences, National Institute of Documentation and Scientific 

Research, Conakry, Guinea, consulted Information Center and toured 

campus citrus groves and field activities. 

26 January 1978 - M. Yves Demure of (RSTOM, Dakar, Senegal - 1quinar: 

"tff*esof soil temperature mnd moisture on nematodc- in the root 

9 February 1978 - Kr. Sekou lissoko, Director of Ariculture, Ministry 

of Rural Development in Kalt, visited Information Center and discussed 

cam research activities and information exchange. 

April-June 1978 - Hr. Moctar Tours of the Inatitut Senesglals 4. Kcher

chas Agricoles (I1SA), Rice Research Station of Dlibelor, Senegal, 

consulted the information Center collection at length. 

30 May 1978 - K. Yves Demurs of atSTO, Daear, Senegal. 521i±M. 

"Anhydrobionts in neaetodes". 

20 June 1978 - Marion Deloseu of the World Health Organisation (VWe) I
 

titserland. consulted Information Center.
 



20 June 1978 - Dr. Do P, Taylor, lewd of euatology LAboratonryo 0TORE , 

Pokar, Senegal. consulted Infornatiou Center and set vith Project 

Director. 

1 August 1975 - Michael Carr of the National College of Agricultural
 

Engineering, Bedford, England visited the Information Center and 

consulted sources relating to his project. "Crops & Irrigation". 

U August 1978 - Dr. Antonio G. Santos of the Instituto Univeruitario do 

Evora in Portugal visited the Information Center to obtain all avail

able information relating to dryland farming under rainfed conditions, 

erosion control systems and drainage. 

17 leptember 1978 - Nasser 0. Al-Saleh of the Saudi Arabian Ministry of 

Agriculture and Water visited the Information Center. 

20 November 1978 - Eric Morris from the Agriculture Dept.. LLU-LSC
 

obtained references on forage crops (epecially millet).
 

3 April - 20 April 1979 - Barbara feinsen of the Niger Range & Livestock
 

Project consulted the Information Center and UCR Libraries to Identify,
 

cite end obtain relev nt materials relating to Niger for the establika

meat of a resource canter for researchers.
 

26 June 1979 - Dr. Bruco C. tnrt end Don beach of C-SIte Division of 

?ropiul. Crops & Fatures. Cuningham Laboratory In Brisbane, 

Australia consultst; t~h collection for waterIalu/bibliograpty o 

cowpeaa with the aspects of teperature conditions and plant breodtng. 

28 June 1979 - John A. Iiaville, lestonal Ctminseloner mid Tusuf V. 

Iebalang'sys, *emberof lPerltrimet & Netional Kscutive Committee 

of Teasamla visited the Information Center. They are agricultural 



polity developero fid were taterestod i mjor crop informai:e at 

he moil farmer level. 

17 J ) '9'9 - Dr. A. S. Il-Beltasy, Faculty of Agriculture, Ain Shames 

Palversity in Egypt visited the project as representative of! the 

Raective ComIttee for "Nov Crope for Arid and Seat-Arid Zones" 

froject In Egypt. Information vas compiled and sterials vil 

9-0 be exchanged. 

golJ . David Giles., agronomist for Hunting Technical Services, 

lm..nvod, Rngland consulted the collection for inforsaticn a 

reeearch In the U.S. 

"AV$.e 1-1/2 yr.. ia Iraq. 

%fta W.Land done Be had spent the 

1Sy 1978 - My 1979 

MY 1,102 
(1978) 

Gat . ms ll Uewport., Oreoo - CWD An"al &ard 
of Trustees Meeting 

.oe7es69#O 
(1978) 

T Douser. Not Springs. Arkansas - Present paper 
Society of KeumtoloitsLe Annual 
Metinlgs 

Ost.4.$ Nov. Reimblt d mdlm Senegal and alit, West Africa - Soil Col

24,25 D"e. 27, lection, agricultural field trip* tn 

20(1978) Jan. Saaegali visit USAID "Operation xi1" 

4,23,26,27, Plamako. Halt and daliver lecture to 

28 lob.27,28 local agricultural extension agents
 
Nar.1.2,3,4,5. there.
 
6.7,8.9(1979)
 

Oat.*28,29O, SWig Zfie To view and discuss current Informatio 
31 iov.l,2, handlitn systes in Washtngton, D.C. 
3,4(1916) To participete in African Studied A 'n. 

Wettngs in Raltimore. id.
 



65 

MUM, cout'd. 
way 1978 - may 1979 

Doe.14,15(1978) Glen H. Cannell Berkeley, Ca - Title X1I Banu/Cowpea
Collaborative lesearch Support 
Program discussion 

Ju.24(1979) Anthony E. Hall San Jose, Ca - Visit with HUSAT;sra
 
grad students; confer with Program
 
Director on research projects,
 
planning
 

Jm.25.26,27 Glen a. Cannell Washington. D.C. - Discuas tim exten
(1979) sion of AID 211(d) grant; present 

Information Center Project proposal 

1eb.2,3,4,5, GleM m. Camnell 	 Now Orleans, La - Title XIi Covpsa (YSP 
6(1979) 	 Hasting in New Orleans; Intermediary 

atop at Univ. of Arizona to discuss 
corps proposals 

Nmr.3(1979) ae I. Ceamell Cal Poly. Pomona. Ca - Meetings with Cal 
Poly, CID. AID and a team from Kenya 

an a project at Idgerton College 

Apr.2.3(1979) Gl U. CMMall Cal Poly, Pomona. Ca - Workshop on 
strengthening grants held at Cal Poly. 
Pomona 

Nay 26029,30$ Jam ClaUde 1tot visit Dept. of Plant Pathology at 
31 June It Cornell, North Carolina State Univ., 
203*4,0,6e Viv. of Florida. louisiana State Univ, 
7,8,9,10, MIA Neatology Lab, Beltsville. OTAN 
1v12,13.14, 	 Meeting, Charleston 
15,16(1979)
 

Key 19,Juse iS at" U. Cemel Teas Leader for bean/cowpea - C15tP visit 
(1979) to Kenya, Tanzania. Malawi. Botswana. 

alre and Nigeria 

Oct. 1960 shtiny t. EaNL 	 laea/cowpea - CiFl visit$ to Senegal 
0. Val&" 	 sn Kdnya 

http:1v12,13.14


Through this part of the program the program staff boe had the 

opportt..y to learn of ite research being conducted at various /stoam

tional arLters within the Vest African countriea and to aee a vivid 

picture of the problems concerned with sami-arid regions. The State 

DepartmPt's International Visitor List has been helpful in tocating 

visitors from the Sahel who have considerable relevance to the program. 

These visitors have participated in an informal lecture/question-answer 

type of program and have thus provided a broad spectrum of the problems 

and living conditions in the Sahel.
 

Introduction to French conversational language courses for the travel 

teas into West Africa included the Living Lsnguage French course, extracts 

of French taxts on agronomy and related act.vitiss, and manuscripts 

acquired from MAT and ORSTOM. Tutors and the opportunity to attend 

specialised French language training are nade available to faculty and 

staff. 

". team travel into France and Went Africa durIng the second 

program year provad to be a very worthwhile experiencs for increasing 

the knovledge bas, establishing worldwide linkages, dMveloping project 

ideas, and leatulnr first hand the agricultural and educational problems 

facing the Sahel countries. 

Perhaps the most appealing aspect of this travel has been the 

encouraging, cooperative attitude of the French headquarters staff is 

farts, their researchers in West Africa, the Ministers of Agriculture 

sad Davelopsent of the Sokol crwtries, tITA, and the USAID Mitoe 

staff tn 1Sneal and Upper Volta. 



Th follorhg program originated Ia the secoed year of the prora 

and "Inmeuted in the third year, indicate the linkage support prew 

viously amitiord, &.. give the project a strong base for improving and 

increasing the Advisory Capacity: 

1. Two exchange-type projects were arranged with IRAT and 0BrWO. 

The first broujht Dr. 1. Pouain, an Agronomist of ITAT-Upper Volta, to 

the UCR campue in November 1977. He presented a series of seminars on 

soil fertility studies in the seai-arid tropics and the material presented 

will be published as part of the cooperative project. The second oxcharge

type program involved Dr. M. Luc, OSTOH, Museum National d'Histoire 

aturelle, Laboratoire do Zoolagie, Paris. A neatologist, Dr. Luc I-as 

spmt many -ears in West Africa and is head of the Nematology and Micro

biology overseas section of (ESTON. He spent a six-month sabbatical
 

leave at Iiverside. previding a teaching element and an information bass 

on ammetology i the semi-arid West Africa region. N. Tves Demure, 

WIRON Dakar, Senegal spent one year. 1977-78. at U(3t working with 

effects of ail moisture mad temperature on namatudes in the root sone. 

as ne followed by Mr. Jan-Claude Prot working on similar research for e 

IJA seth stay. The sgnifticance of the letter two in addition to the 

eusellaet xch&ange of knowledge is that both completed the research require

mts to satisty the Ph.D. equivalent requirements in the rreach education 

eyStem. 

2. "As International Symposium on Rainfod A4riculture In Sea-Ar1d 

legtoas" 	vas jointly sponsored by UCR and Oregon State University and the 

eOmertitmm of Arid Lad& Ietitutee (CAL). UCK va reepoesible tof the 



semi-arid tropics with iaser rainfall OSU for the nediterreasan-type 

regions with winter rainfall. and CALl in a supporting role. The 

lyaposium was hold April 17-22, 1977 in facilities adjacent to the UCI 

campus and included some activities on-campus and a two-day field trip 

In Southern California. Over a thousand copies ef this publication have 

been distributed throughout the world and requests for copies aie con

tinually being filled. (See Appendix V - publications for requesting 

this publication - 100 or so copies are still available.)
 

3. Slide mets and other audio-visual materials are being compiled 

of material taken during various trips to West Africa and these have 

been duplicated, recorded and arranged to provide the basis for lectures 

end other presentations. ilm cttalogs were collected and lists of file& 

dealing with semi-arid tropic regions were compiled from these materials. 

Several films were shown an caspus at lunch brown bag sessions. 

4. Miss Claire Hill, a former UCR student and a graduate student 

at a University in Paris, France, worked as a translstor for the MISATisra 

program, working part tie translating needed materials for various projects, 

seutating with the Intforumatio Cster collection of materials and maps. 

u assisting staff zsNore on particular problems Involving projects Lu 

Qpper Volts &sd lesagal. She worked closely with ORTOM staff on translation 

of their papers for the Sympeium. Raving Miss Hill as a contact in Paris 

was particularly valuable to the program since much of the research lit

stureon West Africa is written in Trench and is located in libraries 

mad research centers In France. 



b. Reporting Year
 

The worldwide linkages previously established that relate to 

program advisory activitias war* strengthened with atharng of inforna

tion, visits to various area for program planning, presentation of 

materials at national and international meetings of material developed
 

at UCi and in the developing country projecto, the scieutist exchange
 

program and other activities. These are sumarized as follove:
 

1. In June, 1978, 0. H. Cannell and A. E. Hall met with Dr. L.
 

Sauger, ISRA: Dr. P. Goldsworthy, IITA; Dr. P. L. Stoponkus. Cornell
 

University and Dr. J. L. Boyer, Boyce Thompson Institute, Cornell
 

University at Dakar, Senegal. A proposed 5-year project on cowpeaa was
 

developed and copies sent to each cooperator an4 the U.S. AID Mission 

in Dakar. Action was never developed on this proposed project, titled 

"Development of Improved Covpu Varieties and Improved Kanagement for 

Sot-Arid Environments".
 

2. Cooperative plans previously arranged with CISTOM and the UCIR
 

Department of Womatology were completed and Jen-Clauda Prot. ORSTO Lab

outorio at Dakar spout 10 moths vrking at UCII on nematology problems 

related to seu-arid soils. Dr. Kinhold Mankau. nemtologist, UC1 

opfnt I year July 1979-80 at OtSTOM in Dakar, Senegal. 

3. Im cooperative development with Michtigan State University (ISU), 

plmaing sient for the Title IX Nosn/Cowpea - C(SP, G. It.Cannall, Tem 

Leader for a 3 person team visited Kenya, Taneantsi, Malawi. 1stweana, 

ifr*, and Nigeria to evaluate Rean/Cowvps production in these regions and 

to asses possible cooperative programs based on need and constraints 

within the total regton. This report t includAd In AplLoltx V sines it 

r stains useful tnformation ud a madier of cootacts $a the rea **# 
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4. a. R. Cannell attended two planning metings with Michigan State 

University on the Bean/Cowpea - CRSP. These meetings eventually resulted 

in having Senegal placed on the list of countries where corpea crop pro

duction research could be carried out and the information used on a large 

regional basis. 

5. In response to HSU's call for projects, UCR put together a 

comprehensive proposal from 15 faculty. Most of this group wan involved
 

in the AID 211(d) Lrant. This approach was not accepted by HSU as not
 

meeting the 'complement supplement' objectives of the CRSP. However, 

our faculty continued to work with MSU with the CRSP. A. E. Hall and 

0. Waines made team trips to Senegal and Kenya in October 1978, re

spectively, to cooperate in planning for tRS projects in these two 

countries. In the final plan presented to BIFAD a project was to be 

initiated in cowpea breeding for drought reu!stance In Senegal by A. I. 

1aSL and a somewhat similar project on beans by G. Wain&s In Kenya. 

G. A microfiche infortation delivery system proposal was prepared
 

using CIDNT as an information data bass. The proposal was accepted for 

onsideration by AID-DI/DIV/DI but because of changes in their objectives 

the proposal was tabled to be presented to other organisations. No 

specific action has boon taken on the proposal. 

7. An extension of one-year funding for the Information Center was 

Nad. in a proposal to AID-DS/DIV/DI. Ytmding to expected for this proposal. 

S. The State of the Art review on ftriculture In Seni-Arid Environ

weets was published by Springer-Verlag and Co. In September 1979. This 

If part of their Ecological Studies seria (so Publicatious. Appeudti V), 



9. A film of the MUSATt:er program, entitled "Now Directions In 

Dryland Faraing", yas coupluted by the International Comunilcation Agency 

(ICA) in the sumer of 1978. ICA (formerly U.S. Information Agency) has 

produced the film in English and French aud it is nov available for 

showing in the develoging countries. A good part of the film centers on 

cowpea field research being conducted as part of the HUSAT:ara program. 

In particular, It shows how U.S. universities can fit into a research 

program that is adaptable to the developing countirea. *uch of the data 

obtained from the applied field research conducted at UCR is adaptable 

to the semi-arid tropic regions because of the hot, dry sumers of the UCi 

rea, and thais allows use of a simulation tsLhniqua of sprinkler irriga

tion to study plant growth and fruiting chAractoristics under various 

soil-water conditions. Because of the equiprent, facilities and research 

pereonnel available at U.S. vitvernities, basic research relative to pro

duction problems in the developing countries can be carried out aiuultaue

emoly with the field ressrch. 

Be Objetive/Output 3o. St Educational Capabilities i Drylead 
Moisture Cooservatiom and Utilisation 

1. IUvtiw Decriptio 

At a early moting of the Curriculum Development Team, a core of 

rtieulu courses already offered at UCi which deal vith problems related 

to the Project, or which could be odifie4 to tit Into Projort-related 

wer , vi iteisd. Two n soursoe have bsen added to this lists 
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introduction to soil science, sad a field study of California soils, 

mappig and classification, in cooperation with the University of 

California at Davis. 

Soil Science 100 Introduction to Soil science 

Soil Science 104 Soil Cisuistry 

Soil Science 105 Sumer Field Course 

Soil Science 107 Soil Physics 

Soil Science 111 Soil Microbiology and Biochemistry 

Soil Science 118 Soil Morphology 

Boil Science 103 Soil Fertility 

Soil Science 206 (A& 1) Principles &nd Theories Relating to 
Arid Zone Soils 

Soil Science 208 Soil Physical Conditions & Plant Crowth 

Plant Science 103 gcology of Crop Plants 

Pleat Science 104 Physiology of Crop Plants 

Plat Science 120 Grasses &Grasslands 

plat Brooding 150 Plant Breedlig 

Discussion has been uderaVy tor the possible addition of new 

Ost e to the present curricula., or the presentation of specitl topics 

tithim. existing course structures, in order to widen the education elenot 

of the Project. Care is being tak.n in planning so that such courses would be 

appropriate to UCI's overall progran goals and vould fit in with Univeruity

wide curriculum planning. General topics of now courses or mditcatios 

of exsting courses Ares 
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1. Irrigation sad draines 

2. soil management, with eabasia on field crops 

3. agricultural resources development 

4. field crop production (cereals, legumes, oil seed 	 crops) 

field plot design (enlargement of ?lant Sciences 149)
 

Several graduate students began their studies in Project-related
 

5. 


and third years of the grant; no new
r""reach topics during the second 

during the fourth year becausestutiesstudents were molected for griduate 

of the time limit in finiching the graduate degree before the grant ends 

during the fifth year. 

2e Targets for the leporting Year
 

accepted into
a. To encourage the graduate students that were 

prorau during the second year to complete their research, present*. 

and to prepare materials for publication.wteriall at society meetings, 

be To continue expaaion and modification of the course 

to agriculture in the
OffaiagS at UCV to include course work related 

m-e rU tropics. 

c. To ovtinue obtalning and evaluating curriculum informetiou 

furo 	 other ustvreitle in the semi-arid dryland reglons ot the U.S. and in 

areas whore contactsWhen faculty mmbers visitthe developing countries. 

be made with universities or other instittution- in the doveloping
can 

that relate to education training, Information will be "zchantedotmtrios 

liven to the graduate 	 developedSad escouralemot costdAr program being 

at UCR for training their etudents. 



The RIjgUjJU of fulfillment of these targets progressed satis

factorilyt excellent graduate students with an international interest,
 

and some with international experience were selected. Each student va 

guided in his research by an established faculty member with an interest
 

In the project. 

At tbis point only one new course has been established: "Modeling
 

soil-plant atmospheres". Modifications of existing core courses or new
 

courses to strengtheni the eximt!ig ones have been made, and meetitige
 

Involving the Departments of Botany & Plant Sciences and Soil & Environ

mental Sciences are continuing toward this goal. Information gathered 

from various U.S. universities (semi-arid zones) on (ourse structure 

indicates that students interested in dryland agriculture are being 

served by core structure courses rather than by a separate curriculum; 

a report by one of our faculty who visited,the University of Khartoum 

shov the @ame trend. Careful evaluation of courses and their value in 

training students from the developing countries is the desired target 

for the reportias year. 

An jassjfljQg critical to the success of the targets in that increas

lIg numbers of students both fran the U.S. end the developing countris 

vtL- be interested in graduate programs at UCR and the educational 

offeringS that are relevant to dryland agriculture In low rainfall 

regions of the world.
 

ntgnLo(YLyelfytnt groaregs me42 would include on-site vlrttatton, 

#Ad in-hoiwe reports as well as the Annual Reports and with increased 

mroiUeat Iadrylsmd agriculture. 
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3. Accomplishumts 

a. The reporting year is the fifth of the Project. One new 

course, entitled "Modeling Soil-Plant-Atmosphere System" was developed 

in the second year of the grant and jointly offered as Plant Science 205 

and Soil Science 205. In this course students conduct analyses on the
 

computer with mathematical models programed by the instructors on the
 

quantitative treatment of water relations, temperature relations, and 

aseous exchanges in soil-plant-atmosphere systama. Students develop and 

program their own mathematical models that are related to crop production
 

In the semi-arid tropics.
 

The core of courses now available to graduate students and the
 

has given the HUSAT:sra
experience gained through field research on cowpeas 

faculty a new dimension in training foreign students to fit into *n applied 

on their return home. In tie past foreign students haveresearch program 

received basic training in research often not related to research needs in 

their home countries. A field research program will eliminate this nega

tive pect of graduate training which had been mentioned by visiting 

scientists from the developing countries. 

b. For the Reporting Year 

Of considerable importasce in doveloping a curriculm for 

tataiLng students in drylosd agriculture is the design of field couress 

that will give the student masittm exposure to practical problems. 

Diaguesioo of team mebers has centered on approaches and methods. aM 

sofe priority in developmet of the curriculum has been given to this 

&pect. 



Specific coursoe 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 students 

in experimental design has been developed. A good example of this is the 

M.S. thesis completed in the fall of 1976 by one of the students in the
 

program entitled "Root growth of corpeas aa affected by soil phyzical pro

perties and water stress". The student gained field experience in experimen

tal design, soil physical properties and their measurement, experience 

in developing a root vashing device and a root counting instrument, measure

ment of root lengths, soil root distribution and aeration and. finally, 

evaluating the factors related to root: growth of cowpess in a field situation 

Involving several variables. This person is nov working with a church 

organisation in Upper Volta on a development project. 

Each graduate student In the program is involved in a field research 

program and is gaining valuable eperience in applied methods in crop 

production. This field research approach was incepted during the second 

year of the program. Research date from these studies end Lompletion of 

these and publications are being evaluated to deteruine Its use " s 

model in curriculum developmt for foreign graduate students and future 

training in research for dryland farmaing. 

It has been the contention of the Curriculum Dsvalopeent Team that 

k" mesers of the faculty of otany & Plant Science* and Soil & Knviros-

Gdntal olstes skould have the opportunitl to visit other universities 
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in the U.S. and appropriate developing country universities that may
 

have curricula that relate to MUSATtura program objectives. following
 

written communication with universities in the semi-arid regions of the
 

U.S., visits were made by faculty to several universaties to discuss
 

currieulum davelopmmnt. There were no prescribed curricula at these
 

institutions that dealt directly with students lnterested in dryland
 

agriculture; each university relied on their basic ccurses in soil@,
 

agronowy, plant sciences or other curriculum in areas to tulfill the
 

needs of siudents.
 

A visit was made to the University of Dakir in connect ion with the
 

Acacia albida Stars of the Lrx study as a follow-up to suggestions by
 

the Director of CNRA in Senegal that some biological science stueents
 

interested in graduate training may have an intarest in an agricultural
 

program at Riverside. There is som interest but nothing concrete has
 

developed from this approach.
 

IT* ZWACT Of GIANT WPMTg ACTIVTIK1 IP ACIKIJ oRANT PaRinl 

A. Objective/Output No. 1t Central Information System
 

libliographic information resources are the backbone of 
ze

amreh and educational activities. In order to support grant efforts
 

La building institutional capacity for research and consultation, MUStA!
 

sre has accumulated a large and comprehensive collectton cf material
 

deling with all facet@ of agriculture i the Sahel and In other @*at

arid tropical regions. MNdbre of the UCR academic vuuaity and viste.ors 
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to UC have access to this collection through tht, Indezes of the 

computerized bibliographic data base; access is supplied by subject, 

geographic area, author and title. Computer searchescan be run to 

compile lists of material dealing with specific combinations of topics; 

for instance, insect pests of sorghum in West Africa. UCi users and 

area visitors can browse in the Project Information Center vhich houses 

the collection of rtports. reprints and special maps. Other aaterials 

are available In the Campus Libraries. 

The immediate evidence of t-he ipact of the Informat ion system on 

gust purpose can be identified with the folivving: 

1) Completion of the Stats of the Art ou Agriculture in Semi-Arid 

Ravironaents which has been published by Springer-Verleg & Co., c1979, 

and is Volume 34 of the Xcologi&l Studies Series. This study involved 

eighteen facvtty as authors, and three of these acted as editors. The 

lnformettoo Center was directly responsible for aesembling information 

on the seni-arid regions for the authors. Most of this information wea 

readily available from materials compiled during the first throe years 

of the program. and supplemented by sew material compiled during the 

reporting year. 

2) The research program o aspen, participation by NtIATisra 

staff i the sternattomal lymeium n asiled Agriculture in goem-Ar*'Ad 

bstOes, and publicattons related to the research. 

1) MUATisrs publtcatoie by Gretchen Walsh covsring the Geogreph1..l 

Wau develapd by the Information Center and puVltshed by 0. K. sll 

%bilabtag Co., 41977. The affett of the publication so a result Of 
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Its purchase and use on a worldvide basis has been a strong influence 

in developing worldwide linkages and in providing useful information to 

many organizations through the services provided by the Information
 

Center.
 

4) musATNra publication by program Librarian, Doris Illse, en

titled: Resourgc DIrct¢ory fgr AriculturuI Igot rch-,ii i -Ari4 kIesioi, 

publiahed by G. K. Hall, c1979. The Directory impacts on the grant pur

pose of promoting an extensive awareneses and cooperation among individuals
 

and organizations engaged In agrtlultural research projects worldwide.
 

The york contains 1.500 citations for reference use. It is anticipated
 

that additional contacts will result from this publication through
 

referrals bot:h national and international.
 

5) CIDNIT. The development of this orlganisation through the con

tinued effort6 of the MUSATtera Director and the program Librarian in 

its development has provided a much broader based Informat ion base than 

the NUgATiora Information Center can provide. le cooptretive (tIDMKT 

resources Coprlse epproaiustely 32,000 items with toaprohenalve 

subject sad geographic coverage and specialties applicable worldwide. 

Thi added dismslon can have a strong impact on ,asy developing 

aoeutries provided future funding can be obtained to contlnue CII1 a1' 

a estef to provide Information to those countries. rt-peed projecte 

by NVATlor staff "To being developed to make poesOle .1oaent 

delivery to the develaping countries ed to eapa)nd seivtte Ittentials. 

6) Statistical data ACCUslstr d in the Information (.enter. 'rhe 

somer of requeete for informtion, their origin. types of isformattes 



1eded, ovaenisations requesting inforuation, outside visitors Md 

local staff use of the Center we a direct indication of the Impect on 

achieving graut purpose (See Appendix 1, II, II, and IT). 

7) he development of the program's dryland agriculture collection 

has made possible the servicis of providing specialized and comprehen

sive bibliographies. cosputer sarches and information packets. These 

unique and individutlly tailored services are supplied as appropriate 

and applicable to users' requests. The central information system also 

channels HUhAT:ara publications vorldwide and exchanges materials with 

or lnIsatione through the National/IntarnAtional Cooperative Exchange 

system. 

8) The gr9wth of the Information Center is indicated by the number 

of entries. The entriea are selected through cooperation with the 

MIIATtera staff in defininn areas as well as valuable rublications that 

fit into the o&jectiven of the projects. The collection also has mamy 

research reports, symposium publicatirne and many other materials not 

usually found in a general library. These, alonS with a significant 

mp collection and scientific publications. comprise a collection at 

pVIsBOt of about 14,00( entries. With the CIDNIET entries, a data bass 

"KapJLiU 31,000 entries Is available and completely searchable. 

Be Objective/Output No. Ir Network of Worldwide Linkages 

There ts considerable interest in the United States end later

0lalllUY i. the problems sad developienAt potential of the .iatld 



tropics. The specific targets of the great in this at" wet develop-

Leg cooperative liaison with goverumets and organizations and, twere 

applicable, their parent organizations In the developed countries. The 

dual rols of the Information Center end personal coutacts with govern

mats, organizations, institutions and other groups is an indicator of 

development of worldwide linkages. 

A compusits listing of the linkasgee s given in Appendix IV. The 

following ore other indications of the impact of the grant in achieving 

the grant purpose: 

I) Projects in developing countries. One groject in Upper Volts, 

entitled '"Aagemeot and Perception of Indigenous Agricultural Systems 

o a Seial-Arid Region of Northern Upp&r Volta", has been completed. 

TbLs project Ss been usod ts a mens for training of staff through 

riuttatiod to the village sit*s and as an information source to plan 

future projects in the Wseot African sent-arid tropics. A second 

project, entitled, "Quantitative Analysis of Dry-Farning Systems in 

Semt-Arid logios of Africa" was undertaken In Senegal in 1916. This 

Is a continuing project with research input being contributed by 

isietists from both Senegal &ad UCK. 

2) Rtehaneg scientist program with (MS&O) and the developing 

sevetrios. A solid linkage with UC1 has boon established by this 

program which will be helpful in implemnting needed prujwts in the 

sei-arid tropics of Africa. Reports. publicstItma. and letters from 

01MM headquarters indicate a Impact from these activitte an the 

grent purpose and their research program in krica. 
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3) International research centers, ICRISAT and ZITA, have con

tinued to be a part of the linkags developed early in the grant. 

Cooperation with ICRISAT in Upper Volta in 1977 on cowpsa and sorghum 

plots, and with IlTA on program planning with covPaaS, shove a continued 

interest by these organizations in a coops.ative relationship vith UCR 

in project destgn, information exchange, and project development and 

implementation in the semi-arid tropics.
 

4) Publication of the Directory entitled " S Director for 

Agclg L _.AI-^r1,*A-qn This publication provides 

a outlet fir linkAges with UCI and research scienttate, research 

ceters and organigations concerned with international development. 

The previous publication, a goographical biblIographtc index entit)ad 

(MItl~r) frolect, A b.i-, . . ., ha)stAhe. had a world

wide imact o the purpose of the grant in developing Inksg.es. 

3) The Patiousl/lnterattonal Cooperative Exchange Progrea has 

dMlopod into a vital continuing linkagc with orgenltationoengaged to 

research and activitie related to )VXATiara objective*. Not only has 

the program gained valuable research publications free of charge to the 

0llO4tios. but the program has beem able to directly disseminate 

resarah materials, reports, publications and referrals to interested 

grOqe worldwide. This to os active output of the Improved and eupaded 

knwledge base at UCR. 

The linkages developed by estas, and projects origiaatin from 

tese l.mkaee, come alooat to the uedirlytag Philosophy of the reat 

http:Inksg.es


Is 

maaiqf Improvise coanditio la 	this area in a vaypurposet to develop 

that directly involves the people living there, that takes Inv) account 

the reality of life there in it@ meay facstsand dus not sily 

present theoretical or technical recommaoations which are in fact 

impractical and unacceptable. 

The first three years of the grant paved the vwo for close aid co

operative linkages, and many of these matured in the fourth year and 

have been continued in the reporting year. These linkages Oijovide the 

basts for continual progress in all other program area for fute 

projects. 

C. 	Objee tve/Output No. 3t lmprovew Research Capability and 

Increasd Knowledge Bs 

Although ech of the objoctiv*/outputs serves as a link in 

OV UU dsvelopet of the grant purpose, the tmpro',ement and develop

wmt of a core of program research staff that viii be Involved in 

projeats ls the saca-arid tropics in the key to reaching the grant 

purpose. 

r". selection of coopeae a a major crop in which to build cow

poesee of the research staff for development purposes has proved to be 

The breadth of covpea projects related toa valuable training bass. 

eoil-water-piantthe Interests of the program staff have Involvadi 

rtlations, syubiotic nitrogen fizatim,nrovpoa breeding. covpea root 

systemic " a funetton ot variety and soil ounditions. modeling studios 
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related to plant growth and yield at Riverside and in Senegal, and 

Sematology research. 

The oaoQ t4tos hve baw aupplemmted with infoemation gained 

from the indigenous studies conducted in Upper Volts on farming systems 

and methods. hlthough the data from these studies have not been completely 

analyzed, information on planting dates, soils vithin the village areas 

where cowpses are planted, insect and disee* damage, and yields will be 

available. Visits by faculty to 1ITA and the project conducted in Senegal 

by A. 1. Hall in 1977 as well as the project planning meeting on covpeas 

held in Dakar, Senegal in 1978, and the faculty-scioeutist exchange project 

with OUSTOM have each contributed to building a strong research capability 

I seomi-arid tropic crop production, The knowledge bass developed is 

brosa, comprehensive and although oriented to one crop cuts across evcral 

research disciplines. 

The graduate students projects with field and basic research studles 

have greatly aided in the training of grant program staff. New approaches 

to field research have been gained from date obtained in the graduate 

program and new projects which were undertaken during the fourth year 

from this source were completed. 

The experience gained from the research projects has had a strong 

ispect on the grant purpose. A research and development draft proposal 

prepared in June 1978 with representatives of the Senegal government and 

liTA a the major cooperators with UCI was mads poseible through research 

iL Pseal, with 1ITA in Upper Volta and at UCI. JITA 1. located with 

tCM13AT in Upper Volta and to testing varieties in many areas of Upper 



Volta Md is t sting varietite in many are". of Upper Volta under 

vartou raintall ad soil conditions. 

fa'ulty and graduate student activities inResearch publications, 

date at society meetings, participation in thepresenting research 

i Semi-Arid Regions held
International Symposium on Rainfed Agriculture 

at liversids, end completion of Lth State of the Art on Agriculture in 

research on the grant
Seai-Arid Environments attest to the iq"ct of 


purpose. (See Appendix V for publicatiou lia't and accumulative &CtivI

ties Objective/ Output No. 4).
 

D. Objective/Output go. 4: Increased Advisory Capacity
 

"oroess has been made in several directions tn diveloping 

program staff Ln advisory capabilities. Program research staff and 

edOrs hAve been provided opportunities vith gtant tut-ls to learn &bout 

climates tLyromu! travel, by
agricultural conditions in semi-arld tropic 

by other
attedng ad participating in international meetings, and 

Reading list*, seminars. lectures,
tiitles in developmnt programs. 

cad special materials (made avalkable through the lntormationfila, 


fCr program staft coacerning the
CiSter) have provided a learning baeo 


et-arit tropic regise.
 

year t the
The ocientist wathange program developod in the second 

vith OStON and IRA! sad doveloping coaury organisattlots ts 
8raVs 

proved to be a truitful means for lacreoasins advo tr! e.apty. 11e 

Upper Vlta ond with WIMURAT Mad
oeperetive pregreiso vith %e"egel sa 


ftaft
with Advisol
VITA i those tuatrTes have provided program 


devolping rountrties.
0ppfttttise tn 




Although the various methods described for increasing advisory 

capacity have been beneficial, the deuired impact on the grant purpose 

of preparing scientists for advisory purposes were not completely mt. 

The assumption wee wade in the grant that AID vould provide opportunities 

for the program staff to attain experience through aesignments in the 

developing countries, and thus Improve their advisory caparity. Only 

two opportunities were provided and th~ie only for the Grant Director, 

1) representation of United States at CNTO mseetings In Turkey 1976. nd, 

2) attend meetings in Central America and to asoon*esmt-irld prolems 

in Guatemala 1977. No other opportunities with teams that are sent to 

developing countries to assess problems and prepare reports was offered 

by AID to the 211(d) Grant faculty. However, grant funds, were used for 

developing increased advisory capacity and this provod to Va an effective 

meass for asting this purpoee. A total of 14 faculty and I staff were 

supported from grant funds for Implemeting proja.ta In developing countrisa, 

asslywiag and assessing needs, developing li4kagee and proposals. dater

isting education eeds in international dtylamd agriculture and those 

available in the United Btates and developing information naed* nationally 

ad intervstioally. CID has offered opportumitte. for advisory develop

wti but meetly long term oversees, since our faculty wa Involved In 

gret project* sad many outside our faculty eaperties. *nt. were awcepted. 

CID vill offer future upportusitie sod appropriate ,xom will too ,-epted 

by faclty. 

Tho plasing grsnt for th be M AP.11 at mt,h1nri ,itste Unt-

Ywetty (two) kas oftered Oppftut6' .* several of out faculty to 

http:proja.ta
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patLcipato in aseessing and analysing production and constraints and 

program planning in various developing countries. Information a cowpeas 

was also supplied to the MSU planning grant by MUSATisra library as wall 

aa microfiche printout of the data base. 

The faculty has offered to HSU their expertise in assisting with 

the State of the Art on covpwats. 

go Objective/Output No. 5t Education Capabilities in Dryland Moito
ture Conj.rvation and Utilization
 

With the addition of some new courses and revision of other 

Surs" La soil science mnd plant science, and with the development of
 

M14U roearch studies, UM to nov in a position to train graduate
 

students from sea-arid regions in agriculture. Since the grant does 

not support foreign students in graduate work at UCR tha program has 

net h.'d an opportunity to work with students from the dryland farmIng
 

mreS. This aspect viii be developed In Title 11 projects. 

The program staff, with experience gained in the field research 

otudies. Is prepared for special training of foreign scientists on short 

tMe assignments. Offers for this type of training have been made to Halt. 

gpper Volta md Senegal. Two scientists from CIA-basdey spent several 

Weeks at UC. however, the number of scientists in those areas o extremely 

Imited and their position* are vital to their country prorra .. Arranging 

tOr a time when they can be at UCK for special tralning Is d ffictult. 

The curriculum as it is now conatituted. including the field ree .rch 

program, to *on1d4r*d to be developed sufficiently for gradsAte training 



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 program. We 

believe Uhe ebj 'tlva . for thia pert of the grant have bean met and 

that the Impact on grant purpose will toe realized in future years. 

The film entitled "New oirections in Dryland Farming", produced 

by U.S.I.A., now International Communication Agency (ICA) "as had a 

positive impact in developing countries. tlny letters haove been 

a ter seeing the film requestingreceived from peaons It those riglons 

additional intormation on U01, the drylAnA altriculture program and 

financial support. F.nds for support of foreign graduate etudents In 

the Utniversity is usually not available-if funds could be made aailabls 

a nmber of students could be trained at Itiverside that would fit their 

countrtes needs and objectives. 

we OTUIR USOVRC18 FOR ORATA IAT ACT? U 

I" Section ViI, page 95 for us of other meurm. 
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*I.UTLIZATZO 01O N311333 1I DIVXLOPlTINSTITUTIOPAL CAPABIIT1II 

A. Requests for Assistance
 

Because of Increased publicity of the Project, and because of the 

lantLque nature of the Information Center's collection and services, may 

requests for bibliographic dnd reference assistance were received during 

the reporting year. These requests covered a wide range of topics, and 

sometimes dealt with geographic areas outside of USAT:sra's scope. All 

requests were acted upon, however, and many were circulated among the 

CU3IT centers for further refrroice efforts. 

In addition to these formal requests for materials and biblio

graphies, a number of exchange programs have been eatabliahed. In any 

library collection duplicate copies of books and articles are often 

unavoidable, and these are offered on exchange to other .atitutione. 

In addition, publications can sonetine be ordered spectflcally to pro

vide XUSATtsra's part of the exchange areem-t. This can be parti ularly 

halpful in the acse of developing country librats, vio often experience 

ditticulties tn obtainii some U.B. publicatins. Ztchangs qreements 

have ben established with the University of Ibadan, ItTA. and the 

lutitute of Agricultural Research at Samaru, awn* many ,,t!.rs. 

The faculty were involved principally in program development for 

tbs besn/covpoa CRIP. Approximstely 40 man days overseas veor con

tributed to developsout of program and several other days In development 

preJasts related to the C(5?. All requests for assistance were 1 



ft.ed for developmena program in whieh UC had expertise. aIuy 

pt Jetes were cocidered from CID and some proposal vriting vai done by 

U(K faculty in these projects. At present no UCR faculty ate serving 

in projects undertaken by CID. Some CID projetts are tinder considera

tion by UC3t and cooperation on othar projects has taken place. Two CID 

projects were not funded in which UCR had a commitment. Fcr itemipa

tion of requests received in the Information Center and those fulfilled 

by faculty see Appendix I'l-A and 3 at end of report. 

D. $pecific Information 

Tb University of California, Riverside has over the yearw attracted 

a luge number of foreign students because of its program in agricultural 

soe c and program in liberal arts and the sciences. TIhera aet:140 

foreign graduate students at UCt, counting all forelga countries. Devel

*ping country students in the Departments of Botany & Plant Sciences end 

$oil and Inviroometal Sciences are as foll~reat 

OU= nWIT =r DIVy=LPING COUVIZI 

litany & Boil &
 

am = , _1--
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1.pvlt. .1C1m 

lad'. £ 



Cat'd,
 

Canr& Iail
 

Iraq 1
 

Libya 


nqalwi 2 

Meuico I 

Morocco 1
 

faki. te 2 
hda. U 4 
swim 4 

?.tle 1 

tbe. sttetse, a.Umlwith the entire graduate etudent body, are 

tLaftYU to attend the senalre and lectures spontorod by the Project. 

The attrs grou ottam beettite greatly from the queotlone and discuseion 

Offered by graduate students from the devaloping count.tes at the Project
 

ssmlaare, and the free emchange at Idea 4d experiences offer* educacito 

Ln Its beat end truest e0se. 

CO U~nka|ea 

tIavurit elees..e Ia e~iabltahiegwt edain tes.ase of litwsk. 

both latorsattial and 46mmatic, art personal vtats end tfaw1a " 



program staff. Travel duriug the lest year va limited to project and 

development objectives. These are briefly summarised as follows: 

1. Dakar, Senegal. Discussion and planning vith ISRA, IITA, 

Cornell University and Bo7ce Thompson Institute for Plant Research 

c.mcarning cooperative project proposal on covpea improvement. 

2. Kast African Countries; Kenya. Tanzarita, Kalavi, Botsvann, 

Zaire. and in West Africa Nigeria an part of 1$ean/covpea-CRSP. (See 

Appendix V Bean/Covpea-CKSP Report). 

TWO types of linkAs were developed during te life of the grant. 

1) Information Center linka&e and 2) other program linkages covering 

the remaining lillATiers activLties - See Appendix IV for partial 

mation of linkages. 

Do Uttltsatto of Institutional Respose Capacities on UtltiLos 
of Developing Country Problems 

lUATtsra worked towards solutions of two major problems 1n the 

Mlho ad other semi-arid tropical regions. The firat of these problem 

to the need for information for development. This need is felt in the 

dsveloped nations focusing attention on international development and 

L the developing countries. Kany of the activities of the Information 

Ceoner have been directed toward the solution of this problem beyond 

its primary goal of supporting ?UCSATisrs reseerch. 

Although KUSATIsra can serve a limited clientele in the stm-ar0 

treptoee with information rolated to the program, its effectiveness in 

doesmt deliver7 to limited by lack of funds and a cincentrated program 



for the region. The formation of CUNICT as a functioning unit could 

greatly enhance the MI)SATtera document delivery prograna %bile broadening 

the information boas.
 

MUSAT:ara has devoted a considerable time In promoting CIDWItT and 

at present the biblio3raphic index data base for each of the five
 

universities comprising CIDNET ti on a computer printout itfstem (TIMl) 

and is completely searchable. A proposal for delivery of documents wan
 

made to AID in 1976 by HUSAT:9ra, but not all CIDNET member universitina
 

had their data bases cooplete and operative. Since this problem hAS
 

no been solved a proposal for a document delivery system for the
 

developing countries was submitted to AID In February 1979. No action 

bas boon taken on this proposal. A otie year interim propoeal vas
 

submitted to AID in October 1979 fot operat tonal funds to ronvert to a 

C KT Center. This proposal is expected to be funded. 

The second major problem KUSATiora tes vorked tn concerns research 

projects and technical training that can be uad to increase food produc

ties to those regions. The areas covered by prevent research include 

@eel-vater crop relationships, farming system. and mansemit ot soil, 

vaer And crop production. The research in Upper Volts 1. designed to 

provide basic information for planni g And dev, )ping farum system 

approaches. and to provide inforaetimr on erosion und run-ofr. The 

slmuletion modeling project initiated in sotneal is doelltoj to test 

dat available at OU.A 546ey. The results o! these itudlea con be 

applied to large areas is the Sabel As wall as )ther seal-arid tropic 

a8e, thwa broadeAst. the eipiticanor of thts resarch M.d its 

Influemee o crop .irile. 
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Because towe research projects were conducted within the Sahel 

region they can be continted by researchers within the region if desired, 

data is applicable witb. little adaptation, and projects can be continued 

with cooperative aasistance from Project faculty members at UCR. 

One of the major problems in the drier areas of the Sahel (300

500 n rainfall) concerns management of soils and the available water to 

provide consistent and stable crop production. A very large part of 

egions, and little progress has been
the population lives in the drier 


made in assisting the farmers in maintaining stability in crop production.
 

HUSATtara, 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 developing
 

stable production system through research and application. No action
a 


was taken by AID on this proposal even though ISRA had requested 

The Title XII, Bean/ Cowpea CRSP was being considered and
assistance. 


this may have delayed action an the proposal.
 

A very small proposal for conducting research on cowpeas in Senegal 

by A. 1. gall will probably be funded by the Bean/Covpea-CRSP if this 

program is funded. Rowever, the expertise gained by the UCR faculty
 

under the 211(d) grant in cowpa production and In various areas 

related to production is only being partially utilixed. 



VII , INVOL VEMIT O MINORITY PMISONNUL AND WOMEN 

All positions of employment in the Project are recruited through 

regular University procedures, following UCR'u guidelines for Affirma

tivo Action and Equal Employment Opportunity. 

Because of the nature of the Project, and tha r,ographic area of 

concern, MSAT:sra has always been active in involving minorities in 

its activities. Efforts have been particularly strong in effecting 

liaison vith the Black Studies Department so ss to create an employment 

pool of minority applications for student and general assistance posi

tions as they open. 

During the reporting year Project staff personnel has included 

the following: 

Project Office Staff 1 woman 

Information Center Staff 2 women 

gtudents/General Assistants 2 women, one .,f whom is 
of Mexican-American
 
extract ion 

esearch Asistants I man, one of whom is lack 

Yut 0 OTU 

In a project ot this nature there Is always a rather large University 

aontribution in program space, and in faculty and staff time, that is 

inyolved in cooperative activities euch as planning, eveluating, and di

recting program activities. U(Mt has been particul rly helpful to the grant 



program by providing space at the beginning of the prosr~m to house the 

office for the Program Director, LibrarianInformation Center, and space 

and secretary. Excellent cooperation has boon extended by all units 

connected with the Project, but in particular by the UC1 Library staff. 

It is not the intention to delineate complete University support, but 

rather to point out the significance of this aspect in the 211(d) Proj

ect. Some ertim&at of faculty and staff tim may be made using the 

Objectl .e/Output method as a basis. Tim involved by the UCI Accounting 

Office .,jnot included.
 

I. 	Objective/Output 1o. It Central Information Center 

a. 	 Information Resources Team - Composed of five 

UC staff and four faculty - 10 meetings and 
Individual consultation 250 

b. 	 Mecutivo Comitteo 30 

a. 	MO1 and Environsntal Sciences Dept. office
 

services (budget. etc.) 40
 

So 	 Objective/Output No. 2t Network of Worldvide Linkages 

a. Part of the Information Resources Team activity so
 

be Executive Committee 30
 

t. 	Soil and tnviroamntal Sciences Dept. office
 

services (budget, etc.) 40
 

Improved Research Capebitlity3e Objective/Output No. 3t 
and Increase. Knoviedge Boos 

a. 	 Research Teas (conststing of four faculty) 
betinge. graduate student romlttee, 1ndividual 

attention to graduate students by six foculty 1?000 

be 	 Executive C mttteo 30 



.	 soil and Itnvronsental ScieOces Dept- office 
services (budget, etc.) 40 

4. Objective/Output No. 41 	 Increased Advisory Capacity 

a. IdueAtitol Training and KMvls4'ry Teem - Consiting 
of three sember@ - Two meetings and individual 
consultat ion 20 

5. 	 Objective/Output No. 5: Educational Capabilities in 
Dryland Moisture ConservAtion 
and Utilization 

a. 	Curriculum Development Team - Consists of five
 
members - Tvo meetings, travel to other uni

versities, ronsu ation, teaching 30 

b. xecutive Counittee 	 30 

a. 	o1l and Environmental Sciences Dept. office 

services (budget. etc.) 40 

IDTOL No mm 
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APPUMIX It (contnued) 

Livuetoct Production - 12 (4) 


Mali - I (1) 


Map. (all types) - 28 (9) 


Marketing (2) 

Mauritania - A 

MachAnieatlon - 4 

Maquite (Foe) - 4 

Millet - 7 (2) 

Modelltng - 6 

moisture UtIlistft/

Rtainfall - S 

Natural eeourceeIltvtrolmt/ 
Ecology - 9 

bma1todest - 2 (1) 

Niger - 6 (1) 

Nigeria - (2) 

Nitrogen 1Tatton -3 

Oil Crop. - ) 

Pmtorsiteo - 5(1) 

Ito = (1) 

1.4.ogoy - 3 

Noet "eet - 11 () 

Ilout srooltg - 2 (3) 

FPleI:ttte0e S (1) F -

Plant-Water Relationships 44 (7)
 

Planting Data - 2
 

Rainfall - (3)
 

Rang. Management - 19 (7) 

Reclamation - (4)
 

RosettlementMtlgration - 2 

Ice - 3 

Root Systems - 4 

Runoff - 4 

Rural Development - S 

Sahel - 18 

a1inity/Lwa0'inS - 10 (r)
 

Iavannaha/Craaland* - 6 

Seed 4 Grain Storage - 2 

Semi-Arid legions - (6) 

Senegal - 6 

silt/flood control - A 

Socioeeonomic Devilopmeat - 15 

Soll FortI itty/P'Iatuto/ 
Chemistry - "2 (3) 

soil Kam.t t - ' e, (fl) 

sorghum - ()3) 

hdae - (2) 
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AI IDIX I (continued) 

Tanzania - (1) Water Conservation/ 
Harvesting  20 

Technical Assistance - 19 
Water Managemont/ 

Tillage - 3 Hydrology  23 16) 

Upper Volta - 5 Wed Control  2 

Vegetation (3) West Africa - 17 (37 

Village Studies - 7 Wheat - 15 



APPENDIX II-A 

equeit8s for Apsistawme Received during Reporting Period June 
(E SION JUWE 30 - SEPT. 30, 1979) 

30, 1978 to June 30, 1979 

A. Requests Attended 

Description of Request 
fcr Astistance 

Whom Did You 
Assist? Requestor 

Io Funded 
Assistance 

Size of Effort 
Dollar Man Days Results of Assistance 

liblio, articles on 
soil agsgete (Senegal) 

14'ctar Toure 
1.S.R.A. Rice 
Research Station 
of DJibelor 

Same Project 1.10 .2 Aided research 
tqdated info. 

segal 

Root aratomy of grasses 
& esp. Panicum maxim 
(articles, citations, 
other researchers in 
the field 

Dr. D. P. Taylor, 
OSTON Laboratoire 
de Menstologlt 
Dakair, Senegal 

Sale Project 3.05 1.5 Aided research 
follov up cita
tions as available 

liblic: crops 
irrigation 

& Micbael Carr 
Stioal Colleg 
of Agricultural 
Engineering 
(511501) 
Bedford, England 

Sm ProJct 1.75 .3 Working on 
& article 

projecL 

Info, biblias o--i 
Draina&&*ysteane, 
dryland agriculture/ 
farnwig, rainfed 
c€ditiams 

Dr. Antonio G. 
Sn-=to,, Jr. 
Inatituto Univ-
ersitario de Evora 
Evora, Portugal 

Sm roj-t 3Z50 2.00 Aided research & 
background material 
for teaching purposes 

liblics on covpeas, 
food production & 
processing methods 

Patrick CochrLr 
Research & Devel-
opment, Loma Lirda 
Foods Co. 

Same Project 1.15 .2 Research for 
coercial 
enterprise 

liblios. & updates 
%;a covpeas fCr 
teaching references 

Doug Rave=s 
Agriculture Dept. 
Low& Linda Univ. 
Riverside, CA 

Sam Project 1.25 .25 Aided instruction 
& coursework 



AJPEDIX 111-A (Cont'd.) 

lquests for Assistance Received 
(MMUsM 

during Reporting Period June 
JWE 30 - SEPr. 30, 1979) 

30, 1978 to June 30, 1979 

A. lequests Attended 

Deicrirtion of Request 
for Assistance 

Wbou Did You 
Assist? Rquestor 

Who Funded 
Assistance 

Size of Effort 
Dollar Man Days Rcults of Assistance 

agric. planning info., 
info. cc project comput-
erized data system & 
services 

Masser E. 
Al-Sale.h, ni-
Istry of Agric. 
& Water, Ilyadh, 
Sed arabia 

sam Project 1.50 • 3 Cooperation & aware
ness of computer 
systems design 

All available Info. 
on range ui-g-nit 
4 livestock produc-
tion & all materials 
related to Niger 

Zabara SRinse 
Niger REnge & 
Livestock froject 
U.S. mbasdsy/slau 
U.S. State Dept., 
Mlnhington, D.C. 

Sm Barbara 
usaelco 

so 
Cst 

13.00 Consulted collection 
at length (from Apr. 
3-Apr. 20, 1979). Ix
tensive/comprehensive 
research & duplication 
of materials to pro
vide a base of meter-
Ials for Info. Cmnter 
of Niger Range & Live
stock Project 

liblio. on eassava & 
Info. on geograpbical 
distribution of 
cassava 

Sonnie Lads Dr. 3mm 
World Life v. Ua1itead 
Research Institute 
Colton. CA 

Project 2.25 .5 Aided research & 
lecture preparation 

leferences on covpeas 
in relatio= to night 
tamperature on yield 

Dave Garza 
UCR Grad student 
bot. & Pl. Sci. 

Sam Project 2.50 .5 Assisted 
research 

literature 

liblilo. 
Info. o 
& t mp. 

on covps & 
plant breeding 

affects 

Dr. Bruce C. 
lanrie & Dr. Don 
Beech, CSIR.O. Div. 
of Tropical Crops & 
Pas tures Cunningham 
Lb., Brisbane, 
Australia 

Sam Project 3.20 .5 Provided additional 
ref's for research 
projects 

i 



APPENDIX Il1-A (Cont'd.) 

Requests for Assistance Received during Reporting Period June 
(EXTENSION JUNE 30 - SET. 30, 1979) 

30, 1978 to June 30, 1979 

A. tequests Attended 

D..cri;ptcin of Request 
for Assistance 

Whom Did You 
Assist? Requestor 

Who Funded 
Assistance 

Size of Effort 
DollAr Man Days Results of Assistance 

Info. am ;roviding major 
crop info a.t small farm 
le'el, czvpeas, imple-
Uets 

John A. Mhaville. Same 
Regional Comissioner, 
Tusuf H. Nabalang'anya 
Nat'l Exec. Comittee 
(Members of Parliament 
of Tanzania) 

Project 5.20 1.00 Provided info. to 
assist in agricultural 
policy development 

Info. cc axid & semi-
arid crops, publications, 
articles c same 

Dr. A. S. El-Beltagy Same 
Faculty of Agric. 
Ain Shames Univ. 
Shubra El-mhima,Egypt 

Project 6.7S 1.5 Provided info. for 
Egyptian project, "New 
Crops for Arid 4 Smi-
Arid Zones" sent pub. 

liblo. on sorghum & 
citaticts C- photo-
period 

Jim Ferguson 
U(1 Grad Studsnt 
P1 & Path Dept. 

Sam Project 1.05 .3 Aided graduate 
research 

Info. cc soil umnage-
wmt, "p. aspects of 
aoil crustinag (pri-
warily U.S. pub.) 

David Giles 
Hunting Technical 
Services, Ltd. 
Bertsford, England 

Sam Project 1.30 .3 Aided research & lit
erature searcu on U.S. 
materials assisted 
consultative work 

lnfo. cc 
aspetas 

JoJobs, all Larry Sterling 
Besperia, CA 

Sam Project .50 .2 Public service & 
referral to Dr. 
Yermanos program on 
jojoba 

liblio: cowpeas, 
emastodes/nismatology, 

scresing fov resist-
manc, veatode diseases 
f tabsr crops, esp. 

ya-

Dr. Raphael 
Odihirin, Visit-
ing Prof., VCR 
Nemstology Dept. 
(from Nigeria) 

Same 
referred 
by Dr. Van 
Gundy, UCR 

Project ongoing assist-
tanc* (6 o. 
project) 

Assisted research 
project & providd 
background materials 
for teaching/eten
sion purposes 



FPPEKDII 11-A (Cont'd.)
 

tUquIests for AssLstance ReceIVed dxring Reporting Period June 30, 1978 to June 30, 1979
 
(II SIO JUXE 30 - SEPT. 30, 1979) 

A. Kequests Attended 

:ription of Request Ib. Did Tou lrbo Funded Size of Effort 
xcr Aasistance Assist? Requestor Assistance Mllar Man Days Results of Assistance 

-::erpals, ublications, Lanzhou Insti- Sam, so Cost Provided materials & 
.n .To. Center tute of Desert thir info. sent thirough sci
c-tcurces, 
lection 

services and Research (Aca-
demnt Sinica) 

Bob 
Ford 

entific exceange proam 
arranged by National 

Peking, China Geographic Society 
with Institute 

1tuitatio" with UQ Dr. Ahmed Sakr, at. Project 3.00 1.00 Developed ties with 
faculty in Soil Set., Fculty of Agri- Ac . research program In 
otJAr- & Fl. Scl. 4 caltur,, Cairo of Sci. Egypt Exchange ties 

U.S. Salf.nity Lab. lIv. Uati. for materials. Aided 
rvsoerch program Research teaching effectivenes 
dealing ith food COUDcUL 
; ro-d uc t i on (MshI D.C.) 

To establish coop- AM 91shay, Smes Project 3.25 .4 Develop cooperation 
eratlon vith unlv's. 4 Dir., Desert for project, provide 
arl's. info. on research Development awareness of campus 
pr=rams, info. oo arid Demonstration expertise, info. on 
l=ds Agric. Info. on 
derelopi g self-

& Training 
American Univ. 

desert develop. 
applications 

sufficlent desert Cairo, Egypt 
coruni t ter 

Info. On eC haiuu of David A. Grants, Sam Project 1.75 .5 Support new research 
drought-induced earli- Grad. Student design & literature 
nao for covpeas & other in Bot. 4 Pl. search for graduate 
crops. Also f lowering s:i., UC study 
date, grovlag season, 
cyl, length 4 growth 
stages for short-cycle 
cra" 

i 



Requests for Assistance 

A. Requests Atten ed 

Desc:iptio of Request 

far Assistxzce 


Info., ref. paractice 
of ley faraing in season-
ally-dr and/or tropical 
CtiIaes 

Inf. pkg. oc ran." 
u-asesmt & forest 
in Ksya 

Library/r.cumentation 
devlop t to expand 
library in international 
food & agric. problems 

Info. about data base 
materals relating to 
irrlgation I drainage 

APPEDIX III-A (Cont'd.) 

Received during Reporting Period June 30, 1978 to June 30, 1979 
(KMSICO JUNK 30 - SEPT. 30, 1979) 

Ubom Did You Uho Funded Size of Effort 
Assist? lequestor Assistance Dollar Man Days Results of Assistawte 

Dr. Robert L. Same Project 5.60 1.5 Extensive search of 
mcCovu, CSIID data base for lItets of 
Div. of Tropical descriptors fur project 
Crops & Pastures, use 
Davies Lab., 
Towsville, Australia 

Dr. Ruth Sam, lfroject 4.00 1.00 Extensive search of 
llallnger, Plant refarred data base for all avail-

Resources Inst., by Dr. Mery able references, back-
Salt Lake City, CIDMU ground country info. 
Utah ffor averse-as project 

a8signment 

Dr. Ervin Sam Project 1.50 .5 Provided aicrofiche 
SIth, Noutana Referred copy and data base 
State Univ., from holdings of info. abou 
College of Agric., C13K! acquisition system 
Bozeman , wmtana & referrals for IL. 

development 

Dr. Aiemany, Sam Project .75 .2 Provided publications 
Instituto Investi- & inf. concerning 
gaci-oes de Riego y topics & add. info. 
Dren-je (Drainage + services aided 
Irrigation Research research 
Institute) Htnistry of 
Agriculture of Cuba 
and Representation of 
F.A.O. Project 



A. 

Requests for Asletamee 

1queats Attended 

APPTDIX I11--k (Cont'd.) 
ReCeIved during Reporting Period j.ne 30, 
(KU $LOMJUM 30 - SEPT. 30, 1979) 

1978 to June 30, 1979 

Descripttic of Request 
fcr Assistance 

Whow Did You 
Assist? Requestor 

Who Funded 
Assistance 

-Size of Effort 
Dollar -anDays Results of Assstamce 

Siblio. search o 
livestock & cattle 
artherm Xigeria-

psrzcral sector 4 
rwzc i=g 

in 
Dr. Michael 
Uatts, Uni v. 
of CA, Berkaley, 
Dept. of Geo. 
Berkeley, CA 

Sam Project 1.00 .4 Sent ref's to aid 
project & background 
materials 

Available Info. oa 
drv1a=d agric., pub.
& description of info. 
facilities & servicem 

ILS. la Ra, 
Dir., Agrlc. 
Training Imst., 

ahis Tar Mbn, 
Pakistan 

Sam jct 320 .3 Cooperation & exchange 
for developing Insti
tae activities 

Maerials far doc-
umec aton center in 
LWer Volta, rearch 
repart s of Lobert Ford's 
vork In Vp'pr Volta and 
any In f. relatni to 
soil & ?I. Sci. 

ArIan W-Svain, 
Progran for Sem-
Arid Food Crains 
Research & Devel. 
(AID project) 

Same, Project 
referred 
by Dr. Pawl 

ristesme, 
Chief of 
Party SAMM 
Upper Volta 

12.00 2.00 Assistance to USAID 
project & relzted per
soanel in research & 
provided materials for 
Upper Volta Doctmen
tation Cenrir 

kval able &Sri-
cmitrral Info. 
rsltating to 
Ta&Iaas 

J3*nson Semoke, 
Grad. Student, 
Soil EKAT. 

Sdc. Dept, OM 

Sam Project 1.00 .2 Background info. for 
graduate research 
project 

ln!. on infornmtlo 
Services & facilitias 
an dryland agriculture 

K. T. Friedrich 
SCEACOS Coop-
eratlcf TechnJque 
Horoccc 

Sam Project 1.75 .3 Promote cooperation, 
exchange & assistance 
for developing country 
research proj ects 

lAfo. cc Informat ion 
system 4 AsT'vat, 
polasile linkages & 
referral wervicas as 
wall as mterial 

OWS4 

Le linvt Zam 
qfOL Folmdation 
(Techical D-
velopmont v h 
Developing Countries) 

Atardsa, Netherlands 

Project 2.50 .A Promote & astablick 
Info. & *AteriAls 
exchange liAkagms 
Halped to expeid 
warness & referraLs 



tequests for Assistance 

A. Ia ests Attended 

ocripric- of ReA-uest 
fo-r AS.stance 

Ucattoo of infcruatiom 
an soil prod uctivity, 
mo~al rainfall & kinds 
of crops grown in Sudgm 
& Alrica 


21blo., ref., 

muggestion for info. 

o pr daction & 
utilizAtion of bea 
4 copeas alorg with 
cmrrent research on 
ttese crops 

Trairing saterials/ 
info. relevant to rural 


tear supply & 

simitsttiou ystess 

In developing

onmries 

APP(EDIX III-A (Cont'd.)
 

RIeceivd during leporting Period June 30, 
(KXTEIOU JUWE 30 - SEPT. 30, 1979) 

Wm Did You Uno Funded 

Assist? Requestor Assistance 


Lil Ferrell Sam, Project 


Univ. of referred 
Missouri - by Nkch.St. 
Columbia, indumt. Univ. 
& Tech. Referral
 
Center, Columbia,
 
Missouri
 

Caroline SIMO project 

Hois ington 
seans/coe 

Planning Program 

Mich. St. Univ. 

Dept. of Crop & 

Soil Sot., East 

1-nsing, Kichgian 


Anne S imons Sar tojewt 
NatiocAl Water 
Well Association 

Worthington, 
Ohio 


1978 to June 30, 1979
 

Size of Effort
 
Dollar Man Days 


5.20 .75 


8.75 .75 


3.75 .6 

Results of Assitase 

Assiatance to locate 
references & surces 
of professional 
expertise
 

Provided extensive 
compea bibloraphy 
for literature
 
search to aid
 
USAID/Title XII
 
Collaborative
 
Research Support
 
Progras
 

Aided "A.I.D. Know
ledge Synthesis Pro
ject" to provide
 
Info. necessary to 
eLiminate health 
problems & improve
 
living conditions In 
developing countries. 
ALso provided list of 
persons working in 

this field 



APENDIX III-A (Cont'd.)
 

Requesta for Assistance Received during Reporting Period June 30, 1978 to June 30, 1979
 
(KM SIO JUM 30 - SEPT. 30, 1979 

A. Requests Attended 

Descriptic of laqueut Whom Did You Whxo Funded Size of Effort 
for Assistance Assist? Eaquestor Assistance Dollar Man Days Results of Assistance 

lfo./publicatims/ Dr. Terd Same Project 4.35 .7 Promoted cooperation 
amual reports oeuwataa referred L avareness for Ford 
relating to researcb O lass Univ. from Foundation & IDRC 
for irrigated croplamda Faculty of Agri. article supported cropping 

u KmM. ot proj. system projacts. 
Thaln activities Aided research for 

irrigated cropland 
ander rainfed 
conditiorm 

Amesrch Info./pub- 1. K. Sivmappau Same Project 3.65 .5 Cocperatiou & Info. 
lcations relating to Tasil Radu Agri. referred support for appled 
water wsaagmt & Div. College of from project for crop 
crop production a"r Agric. Engineering, article production 
rainfe'd .c'n4itio TamIl Nadu, India on proj. 

activities 

x.f. on soil moisture S. D!imtha, Same, Project 2.15 .4 Assisted Ph.D. research 
regime for dry zos Soil Chemist, referred project in cooperation 
(tvai-arid trtapics). Land rae Div. by Dr. J.C. with Agri. Univ., 
Also simzlaltoo models Irrigatic Dept., Dijkerman, VAgeningen, 
as soll woisture studies. Colombo, Sri an Advisor Netherlands 
brextt for Annual Lanka 
Isport No. 3(?6-'77) 

Isf. ait WS"74 & Ir. C. Naber, Sam Project 1.30 .3 Provided brcures £ 
litratwx relating Librarian, referred thesaurus for refer
to Irration & International from awc & referral to 
drlsae Institute for articles microfiche data base 

Land taclavuatiou ia at Royal Tropical 
& Improvement, pub. Institute in 

Wageningen, enInen 
Nether lands 
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APPEDIX IV
 

U.S. 0R1ANIZATIONS 4NJyJJyJ gj (a representative selection) 

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

(Duplicate exchange listing)
 

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

AFRICAN STUDI)lES ASOCIArION
 
218 Shitfman Center
 
Washington, D.C.
 
(National awareness & professional participation)
 

FORD FOUNDATION
 
320 East 43rd St.
 
Now 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)
 

KYDVrST UNIVERSITIES CONSORTIUM TO& IK'TERNATIONAL ACTIVITIES, INC. (KUCA)
 
Program of Advanced Studies in Institution-Building 4 Technical Assistance
 

Iethodology-!ndiana University
 
1005 East lonth St.
 
Bloonington, Indiana 47401
 
(CD referris, documentation essistamse)
 

NATIONAL ACADEMY Of SCIENCIS 
National esearch Council
 
2101 Constitution Ave.
 
Wahington, D.C. 20418 

OVISEAS L!A!SON COMITTEE 
American Council on Education 
One Dupont Circle 
Vaehington. D.C. 20036 
(Visitor prooram participation)
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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 INTERNATIONAL DEVELOPMENT (SID)
 
1346 Connecticut Ave., N.W.
 
Washington, D.C. 20036
 
(Reference network partippaton)
 

SOUTHEAST CONSORTIUM FOR INTERNATIONAL DEVELOPMENT
 
Research Triangle Institute
 
Research Triangle Park, N.C. 27709
 
(CID referral) 

TAMS/AGRICULTURAL DEVE1OPMfNT GROUP 
345 Park Avenue
 
Now York, New York 10022
 
(Visitors, project documentation support)
 

VOLUNTEERS IN TFCIINICAL ASSISTANCE, INC. (VITA)
 
3706 Rhode Island Ave.
 
Mt. Rainier, Maryland 20822
 
(information services, ceferral)
 

NATIONAL WATER WELL ASSOCIATION
 
500 West Wilson Bridge Rd.
 
Worthington, Ohio 43085
 

CED/CIDNVT UNIVERSITIES
 

1) Colorado State University
 
Fort Collins, Colorado 80523
 

2) Now Mexico State University
 
Las Cruces, Now Mexico 88003
 

3) Oregon State University
 
Corvallis, Oregon 97331
 

4) Texas Tech University
 
Lubbock, Texas 79409
 

5) University of Arizona
 
Tucson, Arizona 85721
 

6) California state I'ulytechnic University
 
Pomona, California
 

7) University of California. Riverside
 
Riverside, California 92521
 

8) University of Idaho
 
Moscow, Idaho 83043 



9) Utah qtate University 
Logan, Utah 84322 

10) Washington State University 
Pullman, Washington 99164 

11) Montana State University 
Boseman, Montana 59717 

(Project support, reference & referral services, information systems and network) 

BOSTON UNIVERSITY 
African Studies Library
 
771 Comonvealth Ave.
 
Boston, Massachusetts 0221.5
 
(Duplicate exchange, documents)
 

MICHIGAN STATE UNIVERSITY
 
Sahel Documentation Center
 
International Studies Library
 
East Lansing, Michigan 49824
 
(Duplicate exchange list, documentation, reference)
 

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

PURDUE UNIVERSITY 
Department of Agricultural Economics 
West Lafayette, Indiana 47907
 
(Duplicate exchange, information services) 

STANFORD UNIVERSITY 
Food Research Institute
 
Stanford, California 94305
 
(Duplicate exctange list, reference)
 

SYRACUSE UNI VEISITY 
1.S. Bird Library/Area Studies
 
Syracuse, New York 13210
 

UNITED STATES DEPT. Of AGIRICULTURE 
Science & Education Aiministration 
Agricultural Pesearch.-Wetern Fetion 
Irrigated Agriculture Research & 

Extension Center 
P.O. Box 30
 
Prosser. Washington 99350
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UNIVERSITY OF CALIFORNIA, BERKELEY 
Library 
Berkeley, California 94720
 
(Information services)
 

UNIVERSITY OF CALIFORNIA, LOS ANGELES 
Afric4.,u Studies Program 

Los Angeles, California 90024 

UNIVERSITY OF MISSOURI-COLUMBiA 
Industrial & Technical Refetr:al C~nter 
1020 Engineering Bldg. 
Columbia, Missouri 65201 

AFRICAN ORGANIZATIONS & INDIVIDUALS SERVE (a representative selction) 

ASSOCIATION OF FACULTIES OF ACRICULTIRE IN AlItCA
 

University of Nairobi
 
P.O.B. 30197 
Nairobi, Kenya
 
(Information services, research)
 

ASSOCIATION OF AFRICAN UNIVERSITIES
 

P.O.B. 5744
 
Accra-North, Ghana
 
(Information services)
 

BUREAU INTERAFRICAIN DES SOLS (BI) 

19P. 1352 
Bangui, Central African Republic 

(Documents e Kchange) 

UNITED NATIONS ECONOMIC COMMISSION FOR AFRICA (UNICA) 
P.O.B. 3001 
Addis Ababa, Ethiopia 
(Information services, project support)
 

UNITED NATIONS ENVIRONMENT PRDGRA)ME (UNZP) 
1.O.B. 30552 
Nairobi, Kenya 
(Information services, reference) 

PANAFRICAN INSTITUTE FOR DEVELOPMDVT (PAID) 
B.P. 407R 

Douale. Cameroon
 
(Information services, reference)
 



Ito 

CX.TTR D'INFORMTION, DE DOCUMENATION ET D'TUDES DU PLAN 
I.P. 675 

Taounde, Cameroon 
(Information services) 

a& 

OFFICE DE LA RECHERCHE SCIENTIFIQUE Er TECHNIQUE OUTRE-MER (ORSTOM) 

B.P. 65 
Fort Lamy, Chad
 
(Reference services)
 

SERVICE METEOROLOGIQUE DE LA REPUBLIQUE DU TCHAD 
B.P, 429 
Fort Lamy, Chad 
(Reference services)
 

ETHIOPIA
 

INSTITUTE OF AGRICULTURAL UiS8ARCH (IAR) 
1.O.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 

INTEIRNATIONAL LIVESTOCK CENTE FOR AFRICA (ILCA) 
P.O.S. 5689 
Addis Ababa, Ethiopia 
(Duplicate exchange list, information services) 

ANIMAL USEZARCR INSTITUT9 
1P.O.. 20 
Achimota-Accre, Ghana 
(Research services) 

C0UNCIL FOR SCIENTIFIC & INDUSTRIAL 119KARC 
P.O.S. M.32
 
Accra, Ghana
 
(Duplicate exchange list, information services)
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UNIVERSITY Or GHANA 
The Bela* Library 
Legon, Accra, Ghana 

UNIVERSITY OF SCIENCE & TECHNOLOGY (UST)
 

University P.O.
 
Kumaei, Ghana
 

K.K. Kourouma, Dir.
 
EXACTES ET NATURELLES
 

IUSTITUT NATIONAL DE RECHERCIE ET DE DOCUMENTATION DR GUINEE
 
DIVISION DES SCIENCES 


B.P. 561
 
Conakry, Guinea
 
(Duplicate exchange list, information services)
 

IMIA 

EAST AFRICAN AGRICULTURE & FORESTRY RSEARCH 

1.0.B. 30148 
Nairobi, Kenya 
(Research services, documentatiot) 

ORGANIZATION (ZAAFlO) 

DISTITUTE FOR DEVELOPMENT STUDIES 
University of Nairobi 

P.O.B. 30197 
Nairobi, Kenya 
(Duplicate exchange list) 

INTERNATIONAL COUNCIL 
C/o IDIC 
1.0. Box 30677 
Nairobi, Kenya 

TOR RKSUrICE ZN AOM0UV IIMT 

KDITA COUNTRY P3DGRAIOIt 

International House 
P.O. Box 46847 
Nirobi, Kenya 

NATIONAL UNIVER.SITY OF L'UOTW
 

P.O. Rosa 

Lesotho, Africa
 



U1
 
Lilit
 

WEST AFRICA RICE DEVELOPMENT ASSOCIA 'ION (WARDA) 

Documentation Division 
E.J. Roy. Memorial Bldg.
 
P.,.B. 1019 
Monrovia, Liberia
 
(Duplicdte exchange list, information services)
 

S. Sissoko, Dir. Cen. 
INST ITUT D'ECONOMIE 
Rurale Rue Mohamed V 
P.B. 1098 
Bamako, Mali 

(Duplicate exchange list) 

Dr. L. Stroosnijder
 
PRODUCTION PRIKAIR AU SAHUL (PS) 
B.P. 1704 
Bamako, Mali
 
(Documentation, inforstion servic"e retereae)
 

P. Poulain
 
IRAT/MALI 
S.?. 438
 
Bamako-Sotuba, Mali
 
(Research services, publications)
 

J. Sissako 
SnVICE MKEOROLOGIQEU1 DU PALI 
1.P. 237 
Ramako, Mali 
(Information services) 

DINCTgnY GENERAL D2 L'AGICULTUU 
Chiskh lenani Toube 
Nouakchott, Xatritania 
(Information services)
 

USAW /M 

Nouakchott, Karitanis, I.D. 
Department of State 
Vahington, D.C. 20520 
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AC-WYKT CENTER (CILSS/WO Sahel) 
3.P 328 
Niauoy, Niger
 

& refere.,ze services)(Duplicate exchange lint, research 

CENTRE DE FORMATI-)N ET D'AGROMETEOROLOGIE ET HYDROHETEOROLOOGI 
APPLIQUE DANS LE SAHEL 

B.P. 256 
Niamey, Niger 
(Information services)
 

NIGER IN';rITUTE FOR AGRONOMY RESEARCH 

B.P. 429 
Niamey, Niger 

(Research services)
 

NIGER RANGE & LIVESTOCK PROJECT 

U.S. Embassy/Niamey 
U.S. Dmpt. of State
 

Washington, D.C, 20520 

1. 'Insa, MJr. 

DOCUMFIITATION CENTER OF THE RIVER NIGER COHIISSION
 

D.P. 933 

Niamey, Niger
 
(Duplicate exchange list, publications)
 

119911A
 

AID/USDA 
Major Cereals Research Project Tun 
!.vraru, Zarla, Nieria 
(Project resopr!i services) 

~D(U BELLO UNIVIRSITY 
Kashim Ibrahim Library 

Zaria, Nigeria
 
(Duplicate exchang'" list) 

INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE (ZITA) 
Library I. ocutimontation Services 

Oyo Road 
P.H.fl. 5320 lbadan. Nigeria 
(Duplicate exchange liht, infortiotln services) 



TSTITUTE FOR AGRICULTURAL RESEARCH (Sameru) 
P.N.S. 1044 
Zarie, Nigeria
 
(Duplicate exchange list, research services) 

NATIONAL CEREALS RESEARCH INSTITUTE 
Moor Plantation
 
P.M.B. 5042
 
Ibadan, Nigeria
 
(Duplicate exchange list) 

B. R. Taylor
 
Joint Project 26
 
P.O.B. 1062
 
KANO AGRICULTURAL STATION
 
Kano, Nigeria
 

UNIVERSITY OF PORT HARCOURT
 
School of Biological Sciences
 
Nigeria
 

SENEGAL 

CENTRE NATIONAL DE DOCUMENTATION SCIENTIFIQUE ET TSCHNIQUI (CNDST) 
B.P. 3218 
Dakar, Senegal 
(Information services) 

0. Beys
 
CENTRE NATIONAL DE UECHIRCHIS AGRONOMIQUES (CNRA)
 
B.P. 51 
Banbey, Senegal 
(Duplicate exchange, research projects, information services) 

0.V.V. Rao 
CASAMANCE PROJECT 
Dakar-ID 
Department of State
 
Washington, D.C. 20520
 
(Duplicate exchange list, publications, research services)
 

INSTITUT FONDAMENTAL D'AFRIQUE NOIRE (IFAN)
 
D.P. 3120
 
Dakar, Senegal
 
(Information services)
 

CENTRE DR DOCUMENTATION POUR Lz iRoGRm DR DBVZOWPDPCIT DO US8 
DU FLrUVE SENEGAL 

B.P. 383 
Saint-Louis, Senegal
 
(Duplicato exchange list, information services) 
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M. Tours
 
ISRA-lice Research Station of Djibalor
 

1*?. 34 
Ziguinchor, Senegal
 
(Duplicate exchange list, research services)
 

AFICA (CODERI.A)
COUNCIL VCOR THE DEv-FLEO4rT Or ECONiOMIC & SOCIAL RESKARII TVi 

BP. 318 
Dakar, Senegal
 
(information services)
 

ORSTOH Centre ORSTOM de Dakar Laboratoire do Nematologie
 

B.P. 1386
 
Dakar, Senegal
 
(Research services, contacts)
 

Faculty of Agriculture, Forestry & Veterinary Sciences
 

P.O. Box 643
 
Horogoro, Tanzania
 

UWIVERSITY OF DAR ES SALAAM
 
P.O. Box 35063
 
Dar m Salaam, Tansania
 

W&T DO LIPT=m - GOUIMAAUTORITE POUR LE DEVUOPP 

CMTZE DE DOCUKuITATION
 
D.P* 619
 
Ouagadougou, Upper Volta
 

(CIiH)
COMITE INTERATRICAIN D'ETUDRS IYDRMALIQ(ZI 

Centre de Documentation
 
1.?. 868,
 
Ouagsdougou, Upper Volta
 
(Duplicate exchange, publications, reference services)
 

CONTR LA SI.CERY.SSE DM15 Li SA}EL (CAS8)
COMITE PrRMANFYNT 1 rrWTATS DE LUTT1 

D.P. 7049
 
Ouagadougou, Upper Volta
 
(Information services, reference service*)
 



K. Konste, Dir.
 
SOCINTI AYRICAINZ D'ETUDKS ST DR DEVULOPPIW?=T (SAD)
 
Documentation Center
 

.P. 593,
 
Ouagadougou, Upper Volta
 
(Duplicate exchange list, publications)
 

INTEXX4ATIONAL ORGANIZATIONS 4 INDIVIDUALS SRVED (g reoresentattv! 2glecritg). 

ARID ZONE R!,SKARCI! INSTITUTE 
P.O.B. 291 
Alice Springs, N.T. 5750, Australia
 
(research services)
 

COMOONJFAL.ATH SCIENTIFIC & INDUSTRIAL RESELARCH (RGCAIZATIOi (CSIRO)
 
Soils Division
 
P..B. 1, Glen Osmond
 
Adelaide. South Auntralla 
(research, reference aervicee)
 

CO)KONVEALTI SCIENTIFIC & INDUSTRIAL RESEAICH ORGANIZATION (CIRO) 
Division of Tropical Crops anid ?asturea 
Davies Laboratory 
University Ro*d 

,4,3. HSO Townevtlle, Qt.D. 4810 
Aust ra1ia 

WSW SOUTH WALZS SOIL CONSERVATION SERVICB 
Box 4293 
(WO Sydney 
Now South Vales, Australis 
(infornation services) 

NOSIWORTKY AGRICULTITRAL COLLEIG 
Rooevorthy, S.A. 5371 

WATER RESEARCH FOUNDATION OF AUSTRALIA 
too. Sol 1
 
Kansington, N.S.W. 2033, Ausetralia
 



fIrtIATIONAL DEVZLOMfNT RESUICH C!NTRR (IDC) 
P.O.S. 8500 
Ottava. Canada KIG 311G 
(Inforimatit servtrea) 

I#STTlUTE YO 1NTEIMATIONAL DrVKOPHDr 

University of Ottawa 
Ottawa, Ontario KIM 6N5 Canada 

MCGILL IANIVr'.ITY 
Centre for Daveloptlug Arra !Itudie* 
3437 Poal street 
Honctreal 112, (uebec. Canada 
(Reaurch, reference servicee) 

"OTIYICIA UNUVUSDAD C=TCA DI CNILt 
P.O. lox 14-0 
Siftt1420, 0110
 

LAIMNOU IIITITUTI OF DlIS IUIU - ACADDEZ SIIC 
Poklug8 chi" 

A, do Tovr
 
(CIA)
Centro ?nterocctml do Agrtiulture Troptcal 


Apartado AWoo 67-13
 
Call, Colowbis
 
( plicoto oxc, auio list, tintrmtou service.)
 

22WJX IA 

TWIrTIrv IXTKXAAMllCANO Oi CIMCIAJ A011=0 
Andean Zone 
Aar a4o WI9 
$an Jose. Costs tir 
("Itratolt alc|hin i 110t) 



CKWIM0 AGOOKICO ThOPIC4 DR IMSVIOACION Y EHLIAAA (CA1111) 
Tropical Crops 4 $oil& Dep~rtmovi 
Turrialba, Cost& Ric*s 
(Intormatton services) 

INSTITUTO INVESTICACIONIS DR 11100 T DRUAJ1I 
(Drainage & Irrigation 3.a..arch Inattltia) 
Apartado 6090 
Kaboua Cu~ba 

IN'TEUATI0)4AL WORKING =W? MIDICMJGh AYVAtS 
ftrtrkeholme lanal A 
OR 1220 Copenhagen K. Denmaxk 
(Inforimattaft service#) 

am 
AIN SKAKS UWIIVUMf 
facualt7 of Aaricilture 
thubra !i-Khtes, Igypt 

A, So Go" Dir. 
YKILD CROPS uuZARcH INSTITM 

01"., Cairo, Egypt
 
(Duplicate *athaage list. r~a~arch servicos latomtatoa *orvtc.)
 

MdIt stahay. Dir. 
AICAN UNIVERSITY 10 CA12O 
P1311? Ot"ST1A?1N DKVZLP'KU? 6 MRINING 

cairo U11tvera17 !Itreet 
Ct#s, taypt
(Dulicato .. rhsrvk~e)molnels, 
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INTROATIONAL AFRICAN IISTITUTE 

210 IIsh Holborn 
London WCIV 7BW
 
(Documentati(m, InforimAtton services)
 

CmT1E or WEST AFRICAN STUDIES 
University of Birminglism 
V.0.3. 3
 

Itraingham B15 2TT. England
 
(Duplicate exchange list)
 

INSTITUTE OF BRIIITISHI GFOCRAPHIES 
DEVELOPING ARY.AS S-TUDY GR.UP 
University Collcge L.ondon 
Cover Strect 
London WJCIN WiT. r.nland 

(Informet 1m services) 

INHISTRY oF OV 1r;A. DEtVKE.OKW 

Land Resources I)1v1%,)m 
Tolvorth Tower 
Surbiton, Surrey KT6 7DY, England 

(Duplicate exchange list) 

CONtONWEA.Lth ACRICU.TUKAL BUUAUX :CAB) 
fornham House, Yarnham Royal 

1Ioush bucks. 51 32N. ngland 

(Publications. tnforsation services) 

TZCWICAL COMMISSION FOR COOPTVATION D1 AFRICA 90MT 0F TU SAAAM 
Joint Secretariat
 
Vaterpte House. York nutldtngs 

oAUd&. VC2, !4lmad 
(UnformstIo fervice) 

ZUTZTVT DR 1=ZCURCU. ACRMOKItU TROPICALS WT Di CULTUIZ$ VIV3ZItus 

(IRAT) 
110, rue do l'univeratts 

75340 parts. yranc. 
(Reforece servIres, publications) 
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GIUPINT D'ZTUDES ET DE RECHERCHES POUR LE DEVELOPPENT DR L'AGRONOfIt
 
TROPICALE (GERDAT)
 

42 rue Scheffer
 
73016 Paris, Francs
 
(Information services, publications)
 

OFFICE DE LA RECIHERCIIE SCIENTIFIQUE ET' TECHNIQUE OUTrE-KER (ORSTOM) 
24 rue Bayard
 
75008 Paris, France
 
(Publications, infortsation servicee, research services)
 

SERVICE DE REFER1NCES-DEVtOPPMFMT/DEVE OPKENT REFRRENCE SERVICE (SID/DIS) 
49 rue de la Glaciere
 
75013 Paris. France 
(International reference service participation, referrals)
 

ORSTOM - Service Central de Documentation
 
70-74 Route d'Aulnay 
93410 Bondy. France
 
(Documentation, publtcit ions) 

OIUSTOM - Direction Generals 
24. rue Bayard-75008 Paris
 
(Research services) 

ORSTON - Office do Recherchee 
1.7. 5035 
34032 Hotpollier. France 
(Research contacts, services)
 

=ITITUT FUR FIFLANEDO UEZI l (Pilt Ds. .4 ) 
vUaversltat Bonn 
W0eale" 9 
05300 Soon, West oermany 

INITITUT0 CENTIOAXIRtCANO DR INVUTIGACION Y TECNOLOCIA INDUSTIAL (ICAITI)
 
(Contral American Research Institute for Industry)
 
Avenida La reforms 4-47, Zone 10
 
Guatemala
 



130 

PROJECT FOR DRYLAND AGRICULTURS (ICAR)ALL INDIA COORDINATED RESEARCH 

2-2-58 Amberpet
 
Hyderubad-500013, India
 
(Research services, information services)
 

TAMIL NADU AGRICULTURAL UNIVERSITY 
College of Agricultural Engineering
 

Coimbatore - 641003
 

Tamil Nadu, india
 

R. P. Singh 
CENTRAL ARID ZONE RESEARCIH INSTITUTE 
Jodhpur-342003, India 
(Duplicate exchange list) 

R1 FKARCII INSTITUTE FOR THE SEMI-ARID TROPICS (ICRISAT)INTERNATIONAL CROPS 
1-11-256 Begumpet
 
Hyderabad-500016. A.P. India
 

(Research services, information services, publications) 

WIMAT & IIARLIT RSKARCH PROJIUT 
lead 4 Plant Improvement Institute 
Karaj, Iran 
(Reearch services)
 

DIVRM ZOU CUTER (IM31)UTMT3RAXIOWAL IRRMIATIOW 

.0.3. 49
 

let Dogan, Israel
 
(Intormation services)
 

VOLCANI INSTITUTE OF AGRICULTURAL RRSEARCR 
P.O.B. 15 
Rehovot, Israel
 
(Research and Information services)
 

NEGEV INSTITUTY O AGRICULTURAL RES!ARCU 

F.O.B. 1025
 
Beersheba. Israel
 
(IformatIton services)
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ITALY 

N. R. Carpenter
 
Agricultural Services Division
 
FOOD AND AGP1CULTURE ORGANIZATION (PAO) 
Farm Management Division
 
Via Della Terms di Caracalla 
00100 Rome, Italy 
(Research & information services) 

AGRIS c/o FAO 
Via delle Taeuie d1i Caracalla 
00100 Rome, Italy 
(Information services) 

LEBANON
 

ARM LANDS AGRICULTURAL DEVELOPMENT PROGRAM 
P.O.B. 2379 
Beirut, Lebanon
 
(Information & research services)
 

Centro Internacional ds M.Jorauianto do Mail y Trio (CIMMIT)
 
Londres 40. Apartado Postal 6-641
 
Mexico 6, D.F. Mexico
 
(Duplicate exchange list)
 

HEMRLAN 

AGRICULTURAL UNIVERSITY 
Tillage Laboratory
 
Disdenveg 20 
Waseningen. Netherlands 
(Research services) 

AGRICULTURAL. UNI VERSITT 
Dept. of Soil Science & Geology
 
6700 AA Wageningen 
P.O. Box 37 
$ether lands
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M. T. Chandler
 
INTERNATIONAIL 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
 
Kauritskade 61a
 
1092 AS Amsterdam, Netherlands
 

PAKISTAN
 

PAKISTAN FOREST INSTITUTE
 
Central Forest Library
 
P.O. Forest Institute
 
Pakistan. Peshawar
 

SAUI AMADIA 

RIYADH UNIVERSITY 
College of Agriculture
 
Iiyadh, Saudi Arabia
 

KING FAISAL UNIVERSITY 
College of Agricultural 4 Food Sciences
 
Daman, Saudi Arabia
 

TAILM 

OEN KAEN UNIVERSITY 
faculty of Agriculture 
Dept. of Plant Science 
Khoen Keen, Thailand 
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AGRICULTURAL ECONOMICS & BIOMETR!(CS 
Seker Institute
 
Etimesgut, Turkey 
(Information aervices) 

MINISTRY OF FOOD, AGRICULTURE & ANIMAL HUSBANDRY 
Grassland & Animal Husbandry Research Institute
 
P.O.B. 453 
Ankara, Turkey
 
(Research & information services)
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APPENDIX V
 

Summary 135
 

PubIicatione 144
 

Introduction - Upper Volta Project 147
 

Travel Report - Bean/Cowpea (CRSP) 177
 



SU)tARY
 

Research Report
 

A. I. Hall - Grant Research Leader
 

This information relates mainly to improved research capabilities 

and enhanced educational opportunities in dryland farming at UCR.
 

During the first year of the project several approaches for improving 

the response capability of the University of California, Riversid' In dry

land farmIng for the semiarid tropics were initiated. It vwe d,.ided that 

a broad, field research program that is relevant to the semiarid tropics 

would enhance response capability in research, education and extenalon. This 

waS not a trivial task because Riverside is located in a sobtropical, wizter 

rainfall, semiarid zone and the area of interest in the Sahel region of West 

Africa is a tropical. sumer rainfall, semiarid zone. In addition, earablish

ment of long-term field research projects wee desirable with continutty that 

was not solely dependent upon the erratic )evels of funding that arc available 

for inteonational projects. Consequently, the primary respasibtitty of the 

University of Californis-resparct, *nd education for California wAv the 

United States-had tv be taken into cotisideration. ' )rtunately. we were 

able to devise an approach that tQ.k advantage of thim unique net of circuo

stances. and has enabled us to subotaittally znttn,:% Our response capabilities 

in dryland farming for the smiarid tropics. 
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Our field research program was mainly based upon one crop species
 

because thin provided an effectivu and necessary mechanism for stimulating
 

cooperation between plant scientists, soil scientists, plant pathologists,
 

nematologiets, 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 

systems in Senegal, and a comprehensive roview of dryland farming which 

resulted in a book on "Agriculture in Semi-Arid Environments", 

Wo chose cowpea (Yj1!na xitgnuiculata) for our field research program 

because it is an important staple food crop of the semiarid tropica, and 

because this crop has been seriously neglected by research organizations 

the international center responnible for thisthroughout the world. !ven 

crop (the International Institute for Tropical Agriculture In Nigeria)
 

has conducted little work on dryland cropping of cowpena and has only 

in Upper
recently established a small research program in the semiarid zoae 


to the summer season at RiversideVolta. In addition, cowpea is well adapted 

and is of substantial importance to California agriculture. The Riverside 

Important opportunity for tnvestigatigclimate offered a unique and 

dryland cropping of cowpeas. Due to our hot, dry and rain-free summers, we 

ab .'to conduct field studies under different controlled levels ofar 


water supply (with irrigation). in this way we can simulate different 

sumer rainfall regimes without the seriou difficultieu th,,i arise in 

semiarid tones due to highly variable and unprodictiblesumer rainfall 

rainfall. 

We considered that field research is extremely important for training 

stuelonts and sciontt ts who &r to contribute to rural development in the 
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semiarld tropics. Most universities in the United States do not offer
 

sufficient opportunities for field research that are relevant to agriculture
 

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.
 

AGRONOHIC RESEARCH AND EDUCATION
 

Agronomic research supervia3d 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 a
 

temporary basis. This research is reported in t 3 following publications
 

(Turk, Hall and Asbell, 1980, and Turk and Hall 1980a, b, and c).
 

Management methods have been developed for cowpeas under dryland and
 

intensive cropping systems. 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 vith stored soil moisture supplying only 200 mm for crop 

water use. Some of the management methods, such as the methods used for
 

controlling insects 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 covpea production in West Africa.
 

Drought and high temperature effects on covpea 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 early 

pod filling, and of even moderately high day temperatures at flowering. In 
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contrast, cowpea 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 research support
 

program for cowpeas which is being initiated tinder Title XII funding at
 

this time. Other projects are present in the University of California on
 

are grown in the semiarid and subthe agronomy of other food crops that 


humid tropics such as sorghum, maize and beans.
 

SOIL MICROBIOLOGY RESEARCH MD EDUCATION
 

Research on nitrogen fixation, supervised by Professor D. D. Vocht, has 

resulted in the training of Dr. R. M. Zablotowicz, who obtained his Ph.D. in 

These studies are described in the dissertation of R. M.December, 1978. 


Zablotowics.
 

This research focused on the characterization of the ecology and
 

Several of the strains
physiology of the rhisobia which nodulate covpea. 


of rhisobium which nodulate cowpeas were characterized. Four selected
 

strains were evaluated under field conditions with respect to their ability 

to nodulate cowps and fix nitrogen under well-watered conditions and drought, 

The strains which were used in inoculating need were 	 recovered from the 

that they hod adequateithsosphere at the end of the experiments indicating 
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competitive or survival abilities. Drought substantially reduced nodule
 

mass, nitrogenasse activiLy aO Mtle efficiency compared with well-wa.esa1
 

treatments except for a treatmeat with one particular strain of rhirobium
 

which was influenced less by drought. The possibilities for selecting
 

strains of rhizobia which maintain adequate nitrogen fixation when
 

subjected to drought were considered.
 

This phase has resulted in a USDA funded collaborative research
 

project on improving nitrogen fixation of pigeon peas between the University
 

of California, Riverside and the University of Panama which is led by
 

Professor D. D. Focht.
 

SOL MAN&GZT RESEARCH AMR EDUCATION
 

Research on cowpea rooting and soil physical conditions was super

vlaed by Professors G. H. Cannell and L. J. Lund, and has resulted in the 

training of D. Rempel, who obtained an M5 degree inDecember, 1977, and 

D. L. Gipson, who is completing his graduate studies at this time. 

These studies and those of graduate students P. J. Shouse and K. J. 

Turk demonstrated that in fine sandy loam soil& with a high bulk density 

(1.5 to 1.8 g/cm 3) the root systems of covpsa develop slowly and are 

relatively sparse md shallow. Similar soil conditions occur widely In 

semiarid Africa and limited rooting has important implications for sowing 

densities, row widths, soil management practices and varietal Improvement. 

We are conducting experiments at this time on optimal moving densities 

and row widths in relation to dryland cropping and varietal improvement. 

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

Upper Volta. 
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HYDROLOGIC BALAN¢IC C DU AT
 

Field studies of the hydrologic balance of cowpeas under varying 

levels of drought were supervised by Professors W. A. Jury Pnd ,.It.Stolzy, 

and resulted In the training of Dr. P. -!. qhouae, who obtained his Ph.D. 

degree in June, 1979, and research experience for several other students. 

These studies are reported in the disnertation of P'. J. Shouwe. 

Methods were evaluated by 11. ). Shouaia for predicting crop water use 

(transpiration and soil evaporation) of cowpean under different levels of 

drought. In addition, the studies of IP.J. Shouse and K. J. Turk provided 

mthiode for predicting the effects of drought on cowpe yield. 

This information ham been used to extend the hydrologic btdget model 

developed by Hall and Dancette (1978) and applied to anelyze cropping 

systems in the Sahelian and Sudanian zones of West Africa. Moeln for pre

dicting water use and yield under drought provide a fundamental bacis for 

guiding field studies for developing improved management methodis and 

varieties fcr semiarid zones. A hydrologic budget model with the potential 

for predictinN water use and yield under drought has been developed for 

the International Communications Agency of the U.S. Government by A. E. Hall 

amd K. A. Shackel. However, prior to use in specific regions. this model 

should be tested and calibrated.
 

The other projects have provided Information concerning the tictors 

limiting cowpea yields in semiarid environments vhich are being uwred in 
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varietal improvement. Professors A. E. Hall and K. W. Foster have directed 

the varietal improvement project and it has providod training for D. A. 

Grantz. who obtained his MS degree In June, 1979. 

cycleIt was hypothesized that reducing the length of tho vegetative 

would improve seed yields under limiting soil water. Single plant selectionu
 

appearance of stature p(.os urder well-wiatered were made based upon the first 

conditions. There in leso environmentally ir.duced variobility under well

diffv-rences.watered conditions, thus greater chance of detecting gen otypic 

selections from California Blackeyets have now been yield tested overTwo 

two years and have substantially I.mproved yielda under drought, but similar 

yield potential to the patents under well-watered couditlona. This method 

of Went Africacould be used for developing varieties for the 'Sahellan zone 

which have improved drought adaptation and yield stability. 

In another project, varieties were selected from materials developed 

in Senegal and these have been crossed with the beat California variety. 

developedSelections have been made from 600 relatively pure lines which were 

from these crosses which contain combinations of several desirable char-

These lines are useful for brooding programs in Californiaacteristics. 

and West Africa, and are being performance tested in two locations in 

California and through cooperative projects in Senegal and Australia. In 

supplied to covpea improveaddition, gormplasm from this project has been 

term cowpea improvementment programs in Yndia and Saudi Arabia. A long 

for semiarid sonet has been established at the Utuivrsity ofproject 

A. F. ital! In cooperation with ProfessorCalifornia, Riverside by Protessor 

the University of California Davis.K. W. Foster, who has transferred to 
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This project is involved in the collaborative research support program for
 

covpeas which is being initiated under Title XII funding at this time. 

PEST AND DISEASE MANAG.EMNT 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 entomology that are relevant to cowpea production. Under
 

this grant the Nematology D)epa.rtment, under the l-adership of Professor S. Van 

Gundy, has developed important collaborative 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 nenmtological problems in 

semiarid West Africa and elsewhere. In addition, projects have been con

ducted in the Pathology Department (funded through other sources) on the 

root rot disease of covpea caused by fusarium under the direction of Professor 

D. Erwin. Considerable expertise is also available at Riverside in the areas
 

of insect, mite and wood control in covpea cropping systems.
 

With the assestance of an AID 211(d) grant, the University of 

California, Riverside has developed an institutional response capability 

in dryland farming. This capability should be used through cooperative 

programs in research and education to develop improved cropping sytemt 

for the semiarid tropics with special emphasis on cowpeas. 
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An 18 month study was conducted by Mr. Robert .?ondentitled,
 

"Management and Perception of Indigenous Agricultural Systems in a
 

Semi-Arid Region of 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 a Ph.D. thesis and hopefully this will be available in
 

the near future. I have read the first 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
 

sumary of the first 7 chapters.
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Graduate Student Theses 

1. 	Ford. Robert. Haagemeat and Perception of Indigenous Agricultural 

Systems in a Semi-Arid Region of Northern Upper Volta. In process 
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completing Ph.D. Thesis-estimated dated 1980. 

5. 	 Shouts. Peter John. Effect of Water Deficit on the Growth, Yield, 
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6. 	 teven. Kirk. Water and Nutrient Relationship of Wheat and Sorghum 
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L.) Walp.). Ph.D. Thesis, June 1979. 
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Of the Covpoa M M191,. Ph.D. Thesis, December 1978. 
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CRNAP I 

TI S BELO-SUDANIAN SCENI 

Introductiont 

The world concern generated by the recent disastrous droughts and famins 

in the Sahel has underscored the need for a better understanding of this and
 

other tropical sei-arid regions (Sheets and Morris: 1974; Glantz: 1976;
 

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

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

dynamics of the Satelian semi-arid environment. This 14 particularly true in
 
1 

regard to its agricultural systems, and yet agriculture is the main economic
 

pursuit of the people in this region.
 

Recently an extensive interdisciplinary review of current knowledge on 

apliculture in the world's tropical semi-arid environments was published under 

the auspices of KIJSAT: era 2 at the University of California, Riverside (Cannell 

and BaIl: 197A). This study sumarized quite adequately what is presently 

known. at the regional and world-wide scale, about tropical semi-arid agriculture, 

but it also revealed that still relatively little isknown about the "cultural 

ecology"3 of subsistence agriculture, particularly at the village and individual 

peasant level. Stated in another way, we don't yet uderstand well enough how 

the obstacles to survival in the Sahel are perceivfd b7 the peasant. and what 

he does to cope with them as an individual or as a collectivity, both under 

past and under present situations. What resource management strategies and 

techniques have been developed by peasants to deal with th6 uopredii*tble and 

harsh Sahelian environment? What are the peasant's perceptions and actions. 

successee and failures, his decilon-aking and coping tehavioral mechaniema 

for making a living in the 5ahle? Seeking ths answers to tmplex queattons like 

these Is the substance of "cultural ecology". 



Sabelian subsistence economies are highly complex human adaptations to a 

very risk-prone environment. The "subsistence risks' 4 faced by Sahelian farmers 

and herders are formidable. From time Immemorial they have had to face not 

only the much publicized "environmental" risks such as drought, animal pasts, 

erosion, and devegetation, but also "socioeconomic" risks such as labor supply
 

fluctution, accidents or sickness, land tenure disputes, farmer-herder 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 hi family's chances for survival. Furthermore, it
 

should be stressed that to the peasant, his decisions and actions were always
 

seen as "rational", irrespective of their apparent "irrationalness" to out

siders. Much therefore can be learned about "coping" with the Sahelian environ

met by studying "the adaptive mact Lin" (habitual patterns of decision

making) developed by peasant farmers and herders over the centuries. 

It is probably safe to say that many of the peasant's traditional approaches 

to managing enviroment l risks were relatively successful under past .ituations 

(taking Into consideration past levels of technology and social organization). 

1"sat present many of the traditional practices make sense and should be 

encouraged. Unfortunately, since the early 1900's radically new and changing 

political, economlc, and demographic forces have impinged on these basically 

subsistence economies, often at Poth a rapid pace that many peasants have not 

bees able to adjust quickly enough their resource management strategies to cope 

with the now circurstances. iWnaequently the continued economic viability and 

ecological stability of many Sahelian societies ts In Jeopardy. 

"NaV" sociooconouic risks such as co )dtty price fluctuations, taxation, 

8overtmontal devero|pant policies, rising demagd for manufactured 8oods. and 

high populat ion growth rates have upset the delicate subsistence systems Which 



in the past guaranteed the long-term survival of the group without permanent 

destruction of the environmental resource base. Some agricultural practice.
 

which may have been rational and ecologically stable under the low population
 

conditltns of pre-colonial times today have too often led to rapid environmental 

degradation and social disorganization.
 

The 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 hin 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 if new and hopefully
 

adaptive resource management strategies are to be developed qnd -dopted, they
 

will be outgrowths of what the peasant already knowr and has proved could work 

In the past.
 

It is with these thoughts in mind that tis "cultural ecological" case study 

of life in the Sahel was written. Hopefully the general reader will gain a 

better appreciation for the cultural and environmental forces that the Sahelian 

farmer encounters in his every-day struggle to make a living. In a more 

practical vein it is hoped that data and recommendations premented here will
 

aid development planners and agricultural specialists in their difficult job of
 

establishing sound policies and programs for the eventual containment of 
the
 

presently out-of-control forces bringing hunger, disease, and poverty to the
 

lahelian societies.
 

THEOtIrrCAL AND PRACTICAL CONSIDERATIONS 

Methodological "Borrcwin|,t 

Anyone who has done a cultural *cological study will attest to the fact 

that there is nothing like encountering cultuare utWder field cotditious to 



sharpen one's theoretical and methodological perspectives. Thi, is as it
 

should be. for theory building should be a means of explaining and understanding
 

real life, and not just an abstract exercise. In grappling with the task of
 

explaining how a cultural system has adapted to its snvironment, 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 i.e.
 

economics, anthropology, demography, ecology, in order to adequately explain
 

and understand the multi-faceted nature of the cultural systems they have chosen
 

for field analysis.
 

Brookfield, a noted cultural-ecological field geographer, has suggested 

that this practice of "borrowing" in no way detracts from geography's uniqueness, 

but actually highlights its nature as an integrative discipline, lie 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" will pull geography away from its true place in the "natural sciences" 

to a more limited and specialized focus In the "social sciences" (Marvin Kikesell, 

1978). This debate, being part of a such larger and continuing controversy 

over "what is geography?" will probably never be totally resolved; what can be 

said for csrtain io that there is so much to be done in cltural ecology that 

at least until full implementation of a science of "human ecology" (Rarrows, 1923) 

there will be plenty of room for Imput from a variety of disciplines. 

Thertfor, like Brookfield, this study assums the posture that any method

ology or theory (ifwe are really yet at that level of sophisticstton) that aids 



in "eaplalsng and understanding" cultural systems i worthy of utilization 

(DUookIeld, 1973). Consequently, readers of this case study should not be 

surprised to find affinities in it with agricultural economics, agronomy, econcmic
 

anthropology, physical geography, sociology, and other disciplinary endeavours.
 

The Microgeographic Approach: 

Along with an interdisciplinary focus, this study shares another characteristi
 

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 a
 

comparative analysis of a selected sample of communities as the method of achiev

ing understanding of the cultural ecological dynamics of a regional system. 
By
 

focusing on several communities in microgeographic detail, he feels one can
 

overcome the methodological problem of attaining overdetail d localan understandinj 

(restricting one's study to a single community) at the expense of universal 

comprehension; and yet also avoid the overgeneralization that often comes fith
 

a too broad regional approach  one which seeks universal understanding alone.
 

In regards to the Sahel (this study's regional focus) it should be stressed 

that it is precisely due to the present paucity of both regional and particularly 

"uIcrogeographic" uvderstanding that massive international development and relief
 

efforts have so often been out of tune with what peasants and pastoralimts were
 

thinking and/or with what needed doing (Sheets and Krrls: 
 1974; Glantti 1976; 

Richardsi 1975). 

In this research endeavour, three widely separated subsistence agricultural 

communittes of differing ethnic/historical backgrounds, in different environ

mental situations were compared. Vie method appears to be useful, for it to felt 

that in this case a very adequate appreciation for the dynamica of lahelian 



smi-arid subsistence agriculture was achieved. Though the regional area of 

focus was in Upper Volta 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
 

Brookfield, "human geography" is the study of the "human ecosystem" rather 

than the study of the "areal differentiation of man's world" (1964: ). This 

perspective in geography has its origin in Barrow's 1923 call for geography to 

become the science of "human ecology". The relative merits and defficlencies 

of an ecological approach in cultural study (in both geography and anthropology) 

have been more than adequately dealt with in the literature, see Netting (1971), 

Vayda (1969). Mikesell (1970), Bates (1969), Steward (1955). Barrows (1923). 

Conklin (1957), Geertz (1972), lappaport (1967 & 1968), Stoddart (1965 & 1967), 

Mayfield and English (1972U Eyre and Jones (1966), Fosberg (1963), Frake (1962).
 

Suffice it to say, that even with its faults, the "cultural ecological" approach 

has yielded significant contributions, particularly in the study of subsistence 

econosies. The fine works by the geographers Niets,.hmann (1973), Clarke (1973), 

and Knight (1974), plus others within anthropology attest to the merits of this 

approach. 

Yet, as is to be expected, all theories and methodologies have their inad

equaces and limitations. One of the problems characteristic of the "ecological 

school" has been a dangerous tendency tow rd what has been labelled "nutritional 

reductioniss"t the tendency to reduce the economic system to a simple nutrition

providing mechanism whose energy inputs end outputs can be measured quantitatively 



muah like that done in plant and animal ecology. Scott Cook, an economic anthro

polo&ist has stated the problem in these words:
 

"From the perspective of economic anthropology, one of the most frustrating
 

tendencies in ecological anthropology lIteratura is the implicit reduction
 

of economies to nutrition and of production to the creation of calories,
 

rathor than the creation of use and exchange values through the appropriation
 

and t:ransformation 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 concern#. with the tangible quanti

tativr phytical-ecological relations in a system, but the less tanjible qualitative
 

social-economic ralations as well. For example, a pastoralist'u herd can be
 

studied in terms of its direct contribution to the survival of the herder in
 

tera of protein and calorie production per animal unit. But what are the
 

fslations of cattle-raising and the "way of life" associated with it in terms
 

Of aitktaining individual and collectiva solidarity and psychic satisfaction?
 

PA&l RIssman who haR looked at this problem in his very fascination book Freedom
 

LY7flavi Social Life, (1977) shows that the "world view" (cosmology) and the
 

to
very-concept'of "self" (personal freedom) in Fulani 	society is closely tied 


A narrow "nutrition;--oriented"
am indluenced by the economic pursuit of herding. 

study would have overlooked the deeper "human" meanings of economic activities 

aud functions. For these reasons, this study attempts to integrate the ecological 

aad economic perspectives in a "holistic" manner that does justice to man as 

ma the thinker as well as man the organism. 

One of the most thought provoking ecological/sconomic studies in recent
 

times was a study of an agricultural region in northe-n Canada by John Bennett
 

(1969). His work wad innovative in two major respects: one. it was one of the
 

first studies of an ecological nature not dnn in a "primitive" non-western
 

404t6ty,Aind secndly, it was one of the first to t.ot utilise the "ecosystem" 

paradigm as its unifying theme. Though the present 	otudy Is of the sore traditional
 



type, in that it focuses on a non-western socioeconomic system, it does 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 operative ila human societies which best
 

explains ecological/economic relationships is "adaptation": he specifically
 

identifies the core of adaptation as "'coping' behaviors-problem solving, decision

making, consuming or not consuming, inventing, migrating, staying" (Cook 1973:849).
 

In other words, the basic elements of "adaptation" in human societies are
 

"behavioral" - a function of man's unique nature as a "choice-making" organism.
 

In Bennett's work he identified within "au.iptation" two principal components:
 

'...first, the notion of adaptive strategies, or the patterns funned by
 

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

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

the idea 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
 

aecessary distinction for the objectives of this report) yet the conceptualization
 

is a good one. 

The decision to not utilize the "ecosystem" paradigm as the unifying theme
 

Is based on the following: Those who have attempted to explain and understand 

another culture by means of creating and describing an abstract "system', 

often produced a cohesive, meaningful model which looked and sounded beautiful
 

(at least to the researcher), but in the end did not conform to reality. As 

Clarke states: "how can (the researcher) be certain what the relevant cdmponents
 

of (a) system are, or even that in re.lity there is a syatem? (1973M203). 

Furthermore, many who use the "systems" approach are led to view the culture 

under study as a "mschnica)ty equilibrating natural system" whose normal tendency 

is to equilibrium, stasis, and harmony. Unfortunately, this perspective can 



ignore the possibility of radically disequilibrating change occuring in societies 

of either an "adaptive" or 'aladaptive" 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 naturalistic "systems" perspective.
 

"Folk" ecology:
 

Moreovwr, whether the abstract "system" created is actually the same as
 

that perceived by the "insider" to the host culture is an even more serious
 

isiue. Frake (1962), Rappaport (1964 Burling (1964), and others have discussed
 

this~quite extensively. The outcome has been the development of an alternative
 

approach to the study of cultural ecological systems: "ethnoscience". The
 

latterperapectLive utilizes a complex linguistic research tool (componential
 

analysis) to set "in" the hoat subject's head, hopefully thus allowing the
 

pcientist to distinguish between what is "perceived" to be reality and what it
 ... l -. .. . .......z .ta 


actually is, in the objective sense. The object of this ecological method is to
A :.;,. .. . . . . . ..
 

describe what people "know" about nature, what is their own "folk ecology"
 

(ethuoecology), and furthermore bow people uce this knowledge to iget along 

in te world. 

Uaderstandipg the Sahelian peasant's "folk ecology" has more than just 

theoretical interest; It is also immensely praclicali for Instance if one can 

learn the way local people classify their environment, this will suggest what 

is "perceived" to be important to then, what they define s a "resource", and, 

evess more important, what they perceive to be the "risks" of making a livini
 

In that environment. Mtchards hae clearly expountled on this ch.;e in the** 

vordes
 

...For it is when we study the principles loverning the namin and 
classification of elements within the environment that we begin to 

understand how the traditional farer conceptuallaea his w)tl4. The"e 



classificatory 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) (see also Levi-Strauss 1962, 1963).
 

Richards further points out:
 

Traditional classifications of plants and animals are no whit less logical
 
than those of the academic biologist for stressing "eacability" rather
 
than philosophical principles derived from "great chains of being" or
 

......theorea of the evolution of species. It is possible, however, that the
 
clabsificatory logic of village self-sufficiency may be at odds with the
 
requirements of economic development. Whatever the case - "--..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 terma and cate
gories - it is evident that any deliberately induced programme of change
 
must start with a thorough working knowledge of the traditional system
 
of terminology (cf. Conklin 1954). This calls for a certain amount of
 
flexibility and sympathetic collaboration between linguist, agronomist,
 

...4 9rdtnary farmer (Richards 1975:107).
 

In other words, Richards feels that innovations in agriculture (if they are to
 

be culturally relevant and useful) will be best received and understood, if they
 

ft pt?.the local perceptior. of realizy. Thus inclusion of "ethnoscientift"
 

repearch into any "developmeaL" oriented project seems valuable.
 

,..rere is only one practical problem with most ethnoscientific researcht
 

it Is highly specialized and requires linguistic skills not available to most
 

applied researchers. So how does one do the traditional time-consuming work
 

of studying the economic patterns of a people and all its environmental inter

relations, and also have time for studying the "folk" ecology? In this study,
 

a compromise with theoretical purity had to be made (which In itself i not
 

an unusual happening in field research). An attempt was made at ever) opportunity
 

tooelicit local terminologies for soils, plants, and other environmental factors,
 

and where possible their correlation with scientifically ascertained evaluations
 

of. the environment. lut In no way can It be assumed that this ropork,
 

is at the level of an ethnoecological treatise. Rather it is at a rudlicentary
 

scale, exemplary I tel of what te feasible for the average applied ron



liaguistically trained student of subsistence communlties. And it is illustrative 

of how this type of knowledge can increase understanding of cultural ecological 

eye touts. 

Even minimal attention to "folk ecology" is worth the effort, if for no
 

other reason than the value it has as a "rapport-building" device between the
 

Peasants are always interested
outsider and the host peoples one is working with. 


in talking about what they "know" and open up to someone who genuinely shown
 

interest in the way local people see their world. This is probably ethnoscience's
 

prin-iple contribution when practiced at a rudimentary level.
 

Summary of Theoretical Perspective:
 

To sum up, the theoretical perspective portrayed in this study, reflects
 

a blending of ifluences from several distinct disciplinary and theoretical
 

outlooks. This saould in no way detract from, but exemplify the "holistic"
 

nature of geographyi it is ecclogical, but without utilizing a "systems" approach;
 

it attempts to integrate economic awareness vith an "inside" view of Sahelian
 

environments (the "ethnoecological" perspective); and it utilizes s comparative
 

microgeographic approach to achieving regional and local understanding.
 

this research project was part of an over-all epplications-
Furthermore, as 


oriented USAID sponsored program (footnote 2 page ) it was inevitable that an
 

applied slant should predominate I? inally, this synthesi, of theory and
 

experience should be seen as being primarily the product of my personal encounter 

with an unfamiliar culture, in a strange and hostile environment complicated 

by the usual bureaucratic hassles common to fieldwork situations everywhere. 

Nevertheless. ITherefore the errors both in theory and method are sll mine. 


do hope this case study will aid in furthering knowledge asul understanding of
 

Sahelian subsistence systems and the seat-arid tropics Iu geners.
 



CHOICE OF FIELD STUDY SITES 

The used 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 (€' F,1 '4 1.1 ,7 ).

development district (ORD) of Upper Volta, 
The boundaries of this region
 

correspond even today with one of the three ancient kingdoms of the Mossi.
 

The oistrict center, Ouahigouya, is the fourth largest town in the country and 

ts 
linked by a reasonably short all-weather dirt road to Ouagadougou, the 

natioia capital (figure 1. po.e .). Strong consideration was given to other 

1qcalities such as Dori, the capital of the Sahel ORD, and Djibo, a subcenter 

of the latter. Both of the latter areas are much drier and deeper into the 

trq9.$#hqj, which.mdo.them very appealing from some perspectives, but their 

Tsjottve isQltion frou-contact with other areas made Ouahigouya preferable. 

.*.:.-QuiuQvyot.1 locatiou pmoved.to be strategic for several reasonsA t ' 
/ gaw4r44l19e th 7QAmisobyet,v-which.roughly corresponds with the'4 C 

.-undaryrou it easy access to diverse geologic, topographic, 

s*d biotic regions was possible. It is on one of the principal trading routes 

between the drier Sahelian regions to the north, and the wetter savanna regions 

to thi# south, And it contains a great diversity of livelihood putterns and ethnic 

groups i.e. sedentary farmers (Dogon, Sam, Kuruaba, Mossi), seal-sedentary and 

somadtz herders (Fulani. Touareg). former slaves (Rialbe, Della). am1 others. 

furthermore, the complex, and reasonably vell-documentmd culture history of the 

region presents a 4nique opportunity to view human adaptation in a time-dimension 

not easily attainable in other areas, see Michel Itard (1958), Annie Marie 

Schweeger-Xeffel (1975), Poter Haamond (1966). Paul Riesman (1977). 

A., A tei racQtitering,he ea tiro region north of Ouahilouye (including visits 

to DJibo and Dort), three villages wrae selected for In-depth culturel-*cological
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amalyw1is 
 Sodin, a densely populated Mosi sedentary farmer settlement close
 

the regional center of Ouahigouya.
to Toulfe, a more isolated and traditional
 

Karumba settlement, also composed primarily of sedentary farmers, but as 
it
 

borders the southern limit of dry-season Fulani pastoral migration it illustrates
 

very strongly the symbiotic inter-actional pattern of farmers with semi-nomadic
 

Fulani herders. The last, Banh, was 
a totally Fulani harder-dominated settlement
 

located on one of the ancient fixed dune systems common to this portion of 
the
 

Sahel. In Banh the farming is primarily conducted by a former herder slave
 

caste  the Rimibe, while the semi-sedentary (transhumant) Fulait 
concentrate
 

on herding (though they do some farming an well). Between these three villages
 

most agricultural livelihood patterns coman to Sahelian Upper Volta could be
 

observed. 
Furthermore, each village wsa in a significantly different habitat
 

affording substantial opportunities for cross-correlation Widh a wide diversity
 

of cultural-ecological variables.
 

Prior to analising the social and economic life of the villages in question
 

it L first necessary to present a regional overview of the cultural and
 

physical-ecological characteristics of the Sahel as a
whole, after which viii 

be presented a look at their sub-regional expression In Yaten&a. With this 

background knowledge the local expression of Sahelian subsistence agriculture
 

as seen In the chosen village sites will become 
more weaningful.
 

TML SAH, IN RELATION TO THE WILD'$ DRY-LANDS
 

Piversity of D -lands: 

The world's dry-lands have always presented a major challenge to mant both 

as an object of study and an environment to cope with. Kan's history has been 

inexorably Intertwined with dry-lands. Yet, many still think of thoes reatons 

in relatively stereotyped ways: barren expanses of drifting sani. occasional 

exotic oases with their irrigdted date palms, petrodollar-rlch "oil sheiks"
 



mltq obscur#e desert kingdoms. But dryland regions include a much latger 

diversty it livelihood patterns and ecological characteristics than this.
 

Peruel of an7 map of the world's drylands points out that they not only' 

cover a major portier of K, earth's surface, but they are found in almost all 

major world regionst they not only include "extremely arid" areas like the 

Atacama Desert of Chile where rain seldom comes, but they also Include "dry 

sub-humid"areas like the Sudanic zone in West Africa or portions of the Deccan 

Plateau in IndN-. Some drylands are "cold" (Central Asia), others "hot" (the 

Sahara); some are "tropical"6 (Northeast Brazil) while others are "extra

tropictl" (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 scientific endeavour.
 

Ned to Study the Semi-Arid Lands:
 

Of all the dryland areas, the "semi-arid"8 lands are probably the least
 

understood, and today they are of major research intere.t to many disciplines
 
q 

(Aanon 0121 Connell and Hall, 197). F.xtra-tropical" semi-arid lands in 

North Africa and the Riddle East have received considerable attention In the 

past, but the "tropical" semi-arid lands, on the contrary, have not been as 

well studied, in spite of the fact that a larre portion of the world's population 

resides in these environments i.e. the East African grasslands or the Deccan 

Plateau of India. Consldersble confusion exists In the terms used for these
 

aroe, making uniform understanding very difficult. One tinds terms such as
 

''Vt-and-dry tropics (eay, 1959), "mon.ounal grasslands' (Whyte 1968),
 

"savannas and Caatina" (llilll 1973) and "tropical grasslands and steppes" 

(Church 1914). None of thOse terms necessarily coincide, for they vleo formulated 

vih different purposes In uind and based n field experiences from dveroo 

areas of the glob*. 



Without going into the complexities of dryland classifications (Bowde 

1978) let us be satisfied with the foLlowing operational definition of "semi-arid" 

as presented by the latter: 

The noncert of semi-aridity can best be related to crop plants and 
pasture. The 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 
maximize available moisture. However, satisfactory pasture is regularly 
produced over most of the surface, and dryland farming can be practiced 
in occasional years at edaphically favored spots, such as regions of runoff 
from exotic streams. The humid limit occurs where droughts do not substan
taltly liud.t the productiP.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 tropical semi-arid areas is that thay often 

have to contend with the environmental problems characteristic of both humid
 

and arid areas, yet they may havie few If any of their assets, i.e. exotic zivers
 

like 'the Nile and other regions, or reliable rainfall as in the tropical rain
 

fornss. The farmer in semi-arld regions um'it not only cope with frequent lack
 

of sufficient precipitation (an arid problem), he also must cope with occasional
 

periods of too much water - high intensity rainfall with associated heavy
 

erosion (a humid land problem). Seasonal variation in the clizate from an almost
 

totally desert-like climate to monsoon all come within the same year, making 

these tropical semi-srid regions not only risky from the point of view of 

agriculture, but also at certain seasons, quite unattractive and uncoafortdble 

to live in. 

Th 8ahel - A Kajor Semi-Arld ReA102n 

One of the major semi-arid transition areas in the world is the Sahl of 

West Africa - that narrow sone separating the dry Sahara '1 the north from the 

forests and humid savannas to the south (v. Figure 1.3). The term -Sahel- is of 

Arabic origin meaning "ehore'a a term vhich connotes a trenetional type of 

habitat - an "ecotone" in ecological terms. Politically and administratively the 



SAel has come to refer to those countries bordering the southern edge of the 

Sahara which suffered greatly in the devastating 1968-1973 drought: Mauritania,
 

Senegal, Mali, Upper Volta, Niger and Chad. This broad usage, unfortunately, has
 

obscurr*d its ecologically-based parameters (See the next section for a more
 

precis4 definition of the "Sahel"). 

Perusal of Figures 1.5 t .9 Page 19 shown that in West Africa there is a 

generally uniform south to north (zonal) transition of climate and vegetation
 

starting with mangrove and rainforests on the Guinea coast, 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 tends to obscure considerab)e sub-regional 

variatio in geologic, topographic, biotic, and, even more signif!cant, anthro

pogenetic factors, which have great effect on :he livelihoo4 patterns of 

individual comunities and the "adaptive mechanisms" they have developed for 

survival.
 

The influence of "anthropogenetic" factors in the West African savannas 

and steppes cannot be overstated: through fire, *oil erosion, selective vege

tation use, and plant domestication. man has so strongly altered these eco

systems that some ecologists doubt very strongly that on4 can speak of "natural" 

ecological sanea in this area (v. AJejuvon: 1976). In terms of the length of 

accupance by man (both in historical and prehistoriral times) it is these savannas 

and steppes of Africa which have felt the Impact c0 att the longest, as attested 

by archaaological research in East Africa and other areas. Long before furope 

began its colonial penetration from the coasts, the savannas and steppes ere 

centers of eatessive African Eapires like Kanem-Bornu and Kalit kingdoms whose 

political end comercial ties extended over *oat of northern Africa. Their 

influsnqe as transmitters of cultural, prilitical, And teehwlooal idea te 
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IYPt, North Africa, and other areas, has been very significant to the region's
 

revolutionhistory. Furthermore it is in these same savannas that the Neolithic 

in West Africa first occurred i.e. the domestication of millet. The Sahel, 

zones in the world wheretherefore, as one of the largest "semi-arid tropical" 


there has been a long history of interaction with atan, is an Ideal place to
 

study the "cultural ecology" of semi-arid tropical subsistence agriculture.
 

Cultural-Ecological Parameters of the Sahel:
 

coaen parameter utilized in delimiting the Sahel by ecologists is
The most 


As Bradley points out, "At the largest scale the Sahel can be separated
climate. 


into three climatically determined zones with associated vegetation formations
 

These zones are, of course, defined
(v. Table .1page 1J and Figure , page 1-). 


by more or less arbitrary boundaries, the whole system being a transitional zone
 

the south" (Bradley
between the desert to the north and the more humid savanna to 


1977t 35-36). Most authorities would agree that the 700mm to 100= rainfall zone
 

the "core" of the Sahel and includes its humid and dry boundary
encompasses 

transition zones. 

Le Nouerou (1976) has analized some of the major classifications of the West 

African landscape and combined the ecological dimensions (i.e. climate) with the
 

cAtural elements (i.e. land use and livslihood) into one classification scheme
 

tv. Table 1. page I ).9 Notice, that although Table 1.1 shows part of the Sahal 

it is not coterminous as being within the "enmt-arid" area) as defined by Bailey A 

zonevith 	it. The same can be said for Moisg' delimitation ,)f the "semi-arid" 


(0. 	 Visurel.G page ".).
 

boulet, a French soil scientist with extensive field research experience in
 

definas the boundaries of the Sahel softe
West 	Africa, points out that when one 

on the baste of "agrocliatatologicsl factors and their expression in soils and
 

fho Sahel boundary shimi ho such more restricted on the "humid"
vegetatiott"p 


.igs	 eand Utley.limit than the more broadly defined "sl-arid" softe delimited by 



Table tl 

Climate: 	 extremely variable rainfall, but nominally le than 250=1;
 
rainfall season lasting from mid-July to mid-September.
 

lotls: 	 largely un4ifferontl1tod m4n poorly daveloped; classified by
 
Aubert (1965) as sub-desertic or brown sub-arid.
 

Vegetation: 	 steppe of scattered perennial tussock grasses: Aristida puntens
 
on the desert margins, Panicum turgidum in the more humid south;
 
scattered low trees and shrubs of Acacia tortilia, A.ehrenbergiana,
 
Kaerua crassifolia.
 

Climate: 	 rainfall more reliable though still highly variable, between
 

250m and 400/450mm; July to September.
 

"0is 	 brown to red-brown sub-arid. 

Vegetation: 	 prairie (Audry & Rossetti, p. 1962; Rattray, 1960) of annual 
grasses: Aristida mutabilia, A. adscensionis, A. funiculaga, 
Cen:hrus biflorus, Eragrostls tremula, Schonefeldia grscilis 
with scattdred tree cover of Acacia raddlania. A. seneal,
A. pya_, Balanites aegyptiaca, Cv l hora africana. Zizyphus
 

uti lgA, Boscia senegalensis. Possibiy a grazing subclimax 
(Rossetti, 1965; Whyte, 1968) wet season grazing lands. 

(MImtat 	 rainfall sufficient for reliable agriculture; 500/4501 to
 
550/700m, aid-June to early October.
 

filet 	 ferruginous tropical woils unleached to slightly leached.
 

wosmVe8statons: 	 open savann dominated by Combretum with Culr 
fgegalensia, Grewta 2T; ansonia dgtata, Ar ?olaus lei

us Stercullad setjj!ra, Piroarussjp Tormi~nalia sv 
rase cover or dense peretnial.: Andrologon Irianu.s, DPheter

h.poer--nupjj lHypJiarInr.r.en annuals Era, i with such as 
Argotts Uemult, Artlitlda nmutabllis, !ichlr hriun exle, 

et Pennisetum dry season grazing!LaAn., 	 ailtceliatum; 
areas. 

Ml hIs table Le adaptlsd from Iradleyl 19771 35-37. 
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Ntice that in Table 1.2 Doulet restricts "Sahelian" or "Northern" zone to the 

uuder 600 rainfall area, he calls the 800=-600= area a "Transition" zone, 

the 800mm-12Omm zone "Intermediate", and the 1200m-1500= belt "Southern". 

Observation of environmental conditions relating to "drought risk" and natural 

vegetation formations appear to confirm Ptoulet's delimitation of the Sahel boundary. 

The (rucial "Sahelo-Sudanian" Zone: 

In spite of the varying opinions on boundary locations, most Sahelian
 

authorities agree that a key boundary is the 400mm-450mm isohyet, particularly as
 

it relates to agriculture. North of that line, except for unusual edaphic
 

circumstances, permanen: "rain-fed" agriculture is nearly impossible, and conse

quently pastoralism is the dominant way of life. South of the line agriculture
 

becomes possible, but the risks from drought are extremely high until one passes
 

the 700= isohyet. Thus the area between the 700mm-450m isohyets (the "Sahelo-


SuiAnian" zone) is the crucial "high risk" portion of the Sahel in terms of
 

wieb-fed agriculture. And it is on this zone that this report focuses.
 

The importance of the "Sahelo-Sudanian" zone for research and development 

Use to more that Just its being the most prone to severe drought and famine 

(O'Keefei 1974). Several characteristics set it apart from other West African 

are" I 

1. 	This tone represents the effective outer limits of rain-fed agriculture 
in West Africa, 1AM1976. 

2. 	It it in this sone vhvre pastoral and arable economies atrit their 
greatest interaction, and it is here where Increasingly the signs of 
stress in long standing traditional herder-farmer symbiotic relationships 
are becoming apparent. The potential for conflict is definitely highest 
in this sone.(Barral. Benoit, Calais, atl Pieanaro 

3. 	The ahelo-Sudanisn zone Is still not well Inregrated either politically 
or economically into the national life of thi states ihicioccurs.in it 
Relative Inaccesibility and admlnintrative perlpharalnee make relief 
activities in time of criais and general econoai development lose 
effective and painfully alov,(Glantt and O'Keefe). 



4. 	"Desertification" in all its forms is most severe in this tons. Zolian 
erosion. labelled by the media as the "advancing sands of Sahara" is 
in spite of journalistic 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 ( ), Barrel 
( ), and O'Keefe (1975). 

5. "This is a zone of rapid human population growth as well, stemming fro
 
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 Karchal, (1978).
 

In summary the Sahelo-Sudanian zone and the people in it are facing a very
 

bleAk future, both in terms of long-term economic development and ecological
 

itdbility" Eveu'now it has a high potential for large scale human disaster 

.ahAreater than that'of the much publicized 1968-1973 drought and famine. The 

beed for bbth "understanding And explanation" seems obvious. 



I. 	Agriculture here includes pastoralism as well as subsistence and cash-crop
 
farming. Though the major proportion of agriculture in the Sahel is still
 
primarily subsistence, "cash-crop" agriculture is increasing in scope and
 
slignificance.
 

2. 	MUSAT:ara is the acronym for (Moisture Utilization in the Semi-Arid Tropical
 
simmer rainfall agriculture). It refers to a U.S.A.I.D. sponsored 211-D
 
grant project awarded to the University of California, Riverside whose
 
purpose is to improve the university's research and applied caipabilities
 
in regard to the agricultural development problems of the semi-arid tropics.,
 
particularly the Went African Sahel zone. This study was funded and carried
 
out under the sponsorship of MUSAT (for further Information contact Dr. Glen
 
Cannel: Program Director, Department of Soils and Environmental Sciences,
 
University of Califirnia, Riverside, Riverside, Califor"ia 92502).
 

3. 	"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 comunities) the mociocultural and economic 
strategies and techniques developel 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. 
who gave the most definitive description of the "tool" in his work Theory 
of 2glture Change. 1955. Many geographers and anthropologists havs been 
active in this type of research. 

4. 	"Subsistence risk" is here defined as any factor or variable that either limlts
 
the subsistence farmer's ability to fully exploit his environ ent and make 
a living and/or any factor that diminishes the productivity and dependability
of his resource base. Frequent drought is an example of a major "environ
mental" risk of farming in the Sahel, while labor supply fluctuation due 
to sickness, accident, migration of family members, and so on, Is an example 
of a "socioeconomic" risk. Understanding the nature of the risks as perceived 
by the farmer Is crucial to understanding the reasons for his decision
making strategies and actions. The concept of "subsistence risk" is not 
mew, see Porter (1970) *nd Allan (1965), but it is one that still merits 
'4ch refinement and research,
 

5. 	 An OlD is (in French) Organization I*|ional.d v oent or legional 
Development Organization. It corresponds (in geographical terms) to the 
"state" level of administrative-politIcal structure. Each ORD plans and coord-

Lates all "development" related activities withilts region including
 
those of the miniatries of agriculture, health, resources, water, aniatl
 
husbandry, etc. Thi aches. puts mre,power at the regional level and thus
 
attempts to derentrali12 economic devil pment activitlee, an attempt to
 
counter the ovor-cottrallsud control of capital cities common to many
 

"developing" nations.
 



V. 	The ter "tropical" is here used in the sense of temperature (places essen
tially frost-free) rather than its astronomical meaning in relation to the
 

Tropics of Capricorn and Cancer.
 

7. 	"Utratropical" is used here in the astronomical sense -. area* polevard of
 

the tropics (in most cases they are also areas experiencing frosts during 

some portion of the year). 

k. "Semi-aridity" as a term suggesta that it refers to a "transitional" environ

ment between "arid" and "humid". 

9. 	Table in the Appendix summarizes some of the most comnon ecological classi

fleadion3 on which Table I in bavad. Table in the Appendix offerz a 

brief sunuary of other climatological classifications utilized in the dry

land areas of Africe. 



BAN/COWPEA - CRSP REPORT 

May 19 - June 15, 1979
 
Vlsit to Kenya, Tanzania, Malawi, Botswana, Zaire and Nigeria
 

Glen H. Cannell, M.J. Silbernagal and W. wangli
 

1. 	USAID Mission
 
Vivited:
 
Wilbur Scarborough, Agricultural Research Advisor
 
Jack Slattery, Health & Nutrition Specialist
 
Linda Meyers, Nutrition Specialist, Lecturer, Cornell University
 

Discussion of the agricultural program centered on new USAID projects 

(expected Initiation in late 1979) that relate to grain legume crop production. 

Those projects are part of a much larger program aimed at the semi-arid regions 

In the East Kenya provinces of Machakos/Kitui with rainfall In the range of 
500-750 m. These projects are In collaboration with FAO and the Government 

of Kanys, and one of the crop areas receiving special emphasis L4 production 

of beans, copseas and pidgeon peas. This Is 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 arose were concerned with health and nutrition of present 

programs, awareness studies covering nutrition problems, the role of women in 

food production, intervention type programs and Impact studies on nutrition and 

Oconomics with development of agricultural programs in the semi-arid regions. 

At this point in their programs it is believed they are aware of many 

uutritional-foo constraints for different crop production areas in Kenya, 

including the nutritional weaning problems associated with women in the work 

force.
 

$ecause of the time constraints on the new project* dealing with beans 

and corpeas, USAD did not identify specific areas Where the CK';P ay inter

face, supplement or coaplement their planned programs, although It appears 

to give primary emphauis to mal4, while the FAO project IncludAs mAitI, coy
pes and pidgeon peas. loans arit not espkawised because the projects are aimed 

at the sei-artio lands. 



2. Nairobi University
Vis ite4: 

Dr. D. H. Mukunya, Senior P,,Ahologist
 
Dr. D. Kagogi, Chatian, Plant Sciences Departmmt

Dt. S.0. Kty&, Sall Microb+ijlo Ist
 

Dr. t.S. Pathak, Plant Breade.
 
Dr ILSsali. Soil Chesista
 
Prof. C.N. Karue, De*w' of Faculty
 
Dr. D.I. Gomez, Nutritionst
 

W. )Hwangiarranged through Dr. D.H. Hukunya to visit the Kabete campus 

the Faculties of Agricultute are lucated. Individual visits were made
 

vIth Dr. Hukunya and Dr. D. Hagogi, Chairman of the Plant Sciences Depart

staff working on an interdisciplinary 

vhar 


ment, and a conference vith several 

Integrated Grain Legume Improvement program (beans and cowpeaa). These did

cussions and consult-tions were very fruitful in determining research 
directions 

and prograz objectives. 

The broad approach in their research program on beans and cowpeas offers 

excellent CRSP Interfacing potential in uany areas of their program (cropping 

systems, breeding, pathology, kntomology, nutrition, microbiology, soil fertility 

and with Al toxicity in acid sols). An integrated program on prOuction of 

broad, involvlng plant breeding, plant pathology, agriculbeans and covpeaa is 

tural entomology, soil chemistry, microbiology, agronomy and nutrit'on.
 

now in Its third year. The researchThe cowpea Improvement program Is 

thd Research Diviaicn of the Ministry of Agricultureprogram is mupport?d by 

of land at research stat ions and pers(.nnel support forthrough provision 

assisting and conducting experiments. A recent agitemant between the University 

to carry out cooperative researchand the Scientific Divirion of the Ministry 

on lqguma crops for the semi-arld region# Is assurance that the research 

progrAn at Ohe University Is viable and vill continue to be an effective research 

unit In iogone crop production. 

that appear fruitful for improving theirCeneral areas vfld to be most 

bean 4ind cowpea programa are: 

1) pasS-throgh funds for leboratory supplles aru equipment, arl back-uip 

technical persanmn* eupport for laboratory studleo; 

stu both I'hD. various2) training of rdte i. M.I. ,ad programs in the 

areas o bean and covj,.a roe.arch being carried out In the progrgml 
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3) a scientist exchange program whereby the University of Nairobi staff 

could spend 6 onth2 to a year with a counterpart in a U.S. university working 

on beans or cowpees, or L similar exchange where U.S. scientists would spend
 

similar 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 decimted or decreased in size
 

as they have at present a heavy teaching 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, an well as In U.S. 

programs. Linkages have been made wit! I TA for rec siving germplasm and good 

progress has been made by the cowpea plant breeder i selecting 3 superior covpea 

lines from mixed Kenya genetic material.
 

The following University of Nairobi staff vre working.q with the Integrated
 

Crain Legume Project called the Plant Protection Program: (see attached to report)
 

Dr. D.N. Mukunya and Dr. J.P. Singh, fungal and Bacterial Diseases of Beans
 

to Mixed Cropping Systess
 

Dr. R.N. Cathuru, Plant Virologist 

Dr. 1.0. Osiru. Crop Physiologist
 

Dr. D.N. Nglgi. Crop Physiologist /Wood Scientist 

Prof. C.P.M. llasila, Dr. M. ?ueke, Dr. 1. lrel, btt m1*iot. 

Dr. 3.0. Kays. Microgiologist 

Dr. 8sail. Soil Scientist
 
Dr. R.I. Pathak. Plant Areeder
 

3. kientific Division of the Ministry of Agriculture 

Visite4i Dr. B.1w. KaJksu 

Ve ware no' able to oak srrangmeonts to visit with the Director of 00esrch. 

Dr, D.K. Tharou of the Ministry of Agriculture. Kowever, 4A ft with Dr.-o 

Kajisu, chief Scientific OfticAr of the Scientific Division of the Mnaistry. 
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se confirmed the interest conveyed to us by thes USAID Miusion thst their primary 

iuterest is in crop produtlon in the sami=arid regions of Zest Kanya. 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 io directed to the small farmers in that region, and one of 

the primary objectives deals with improving nutrItion by concentrating on 

production of legumes, particularly cowpean and pidgeon peas, which can be 

the semi-arid regions. Strong support for the Universitygrown successfully in 

of Nairohi's Integrated Legume Renearch Program (beans and cowpean) was men

tioned by Dr. Hajlsu as part of the overall plan to be cairied out in conducting 

the semi-arid crop Improvemnent program. 

Because of a technicality that required Kenya government approval 30 days 

before a vitit 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 

itintitutionf relative toRorticultural Research Station or othar govertriot 


the CR8? trip such as the Plant Quarentine Station at Hugu gs. Although iot 

usually a problem, the USAID Misson officiml (who had had t) previous inform&. 

tion that a team would be visiting) would not tOletye visits to the research 

stations, even though the University of Nairobi would have provided transpor

tation for such visits. However, we were fortunate enough to be able to meet 

the Plant Quarantine Statimt of the Kenya AgriculturalDr. 3.H. Waite, Director of 

Research Institute at Mugu$a while he attended saaw meetlngs held at ILW . 

to mentioned a serious need for technical training or Kenyana a one of the main 

problems, particularly training those at a level who wtnuld be able to conduct, 

the functions of the Quarantine tation ihen he leaves. Dr. Walti. had been at 

the tation for only 3 months, and the posritlts had beet vacant for 10 tW),nthe at 

that time, and his concern with training Centered on thin as.ert. 

IAlthough the team was unable to viit the euearh tat onx,, etc.. it 

blieved that ffattiient contarts wete made to effectively eveluato the potential 

CUP aSeas where eUpplemOeU0aty or roupleOenitary ama01taIC(e atd support would 

be helpful. In suoeary these ares 

1) with the Utiversity of Natrobt In Ito established bans end tovpee pto

iras I 
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2) tht USAID Mission has elaborate program plans for research and training
 

to fit projects planned for the semi-arid areas in Eat Kenya and could not
 

at this time outline specific arers where the CRSP can effectively interfacel
 

3) 	the Government of Kenya, in assessing their needs for support and
 

cooperation with the USAID Mission and UNDEP (FAO) semi-arid regional projects,
 

to indicate how the CRSP could supplement their
is not prepared at thio time 


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 legue production projects.
 

3. 	Tanzania
 

1. 	USAID Mission
 

Visited: Peter Shirk, Deputy Dir-actor 

Our visit with USAID personnel was considerably shortened because of the 

We met with Peter Shirk on the morningNaorial Day holiday on Monday, May 28. 


of the 29th as a result of previous telephone arrangements and discussed briefly
 

with his the CIS? and our objectives for the visit. He was Interested but did
 

not know how the ClP might fit in with their present prgram, which is centered
 

on grain production. The meeting was shortened because of a staff meeting of
 

their group and because we had made previous arrangements to hire a car and
 

visit with the University of Dar as Salaam Agricultural Co'lege located at Horo

goro. which is 126 miles from Dar as Salaam. 

Mr. Shirk mentioned to us the IXTA program at ln.ugyna Research S tat otn (40 

w1le beyond Horogoro) but our shortened schelule -lift tmt permit a visit thurs. 

Nowevar, Dr. Patel, Plant Brooder at the lionga ';t#a tin. was In Dar es Salaam 

end he visited with us concerning their proxram. 

2. 	'.ntversttyof Dar as Salaam, Y.culty of Agr!culture, Horogoro
 

Visit ed
 
P. 1. taVtohe. Aelatant Dean of Studonts
 

Dr. h. 3. (dungura. llat rhyeiologtot
 

Dr. A. L. DOto, ruant breder
 

Dr. H. J. ChoWhury, %oil Microbiologist
 

Mr. A. Raq, Food Beone# and Tchnrlogy Departmaet
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The College is located about 126 uilos from Dar es Salau, and the road
 

there is blacktopped and in fair shape. Folloving telephone contact with the
 

Dean of Faculty, Prof. M. L. Kymo, a luncheon meeting was arranged with key
 

faculty working on beans and cowpeas. Unfortunately Dean Kymo had meetings
 

outside the College and could not join tie, but he was represented by Mr. P. R.
 

Kavishe, Assist. Dean of Students.
 

The discussion of the bean/cowpea program was led by Dr. B. J. Ndungurs 

(bean program), who was assisted by Dr. M.S. Chowdhury, 3oil Scientist, and Dr. 

Doto (cowpea program). The approach to the research program for both beans and 

covpeas in an interdisciplinary type designed to Integrate planL science, soil 

science and plant protection (disease and insect) into the program. 

The Ministry of Agriculture Is engaged in the Improvement of legumes, with 

emphasis on beans (Phaseolus vulgr is) and the cowpea (Vi na unulculatn). 

leans are grown in the relatively wetter area of the highlands, with covpeas 

grown in the highlands and in the lo,,er, drier regions. The bean program 

(breeding and variety trials) has been underway for 3 years, while the cowpea 

program (variety testingl has been underway for one year. Dr. I)oto, who recent

ly completed his Ph.D. at Nottingham, is heading thia program. 

Although seed bean productiu of t?,.h type cultivars for European export 

h"e been a major industry in no:hern ransauia for generations, little to 

nothing has been dois with the r-ultivirs used by the subsistence farmr. The 

Tanasnian Ministry of Agricultut-e has recognized this need and li emphasizing 

the need for increased research on all food legumes. bean research at the K1ro-

Oro Itation is just in the initial exploratory phases. They hinvo grown eogw 

local varieties c'ltained from several outside sources (total plus or minum 100) 

to evaluate them for agronosic characteristics, diseases arid inse,: 1ed1ts. 

Dr. 5. J. Ndungura. Plant Physiologist, is initiating a atuly Of basin plent 

characteristics in a number of locations to evaluate cha Kenotype environmental 

intersctions. and Dr. Chovdhury, Soil Mlcrobiolotgite. will Isolate aina evaltiate 

N1 fixing capability of rhlrobium collectinse. I):. Wvael, iYnt,,OltImt. Is 

scoring the type and sevetity of Insect ,lsiage to Dr. insuta's plots,, vtile 

Dr. Kaewani. Plant Pathololat. is scor ing lhe typ e ,ad severity ot the 411s

a&*** fond. we did not visit with Dr.. farsl or Kssvani, but 411-uesione with 

Dr. P. N. Petal, I.gu., lDitoder/rathologlat* IITA/US 1ID/Tasnalan Grain Legume 
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ieerch Project at the nearby Llonga Agricultural Research Institute, indicate
 
they have about the same disease and insect problems encountered in Kenya. The
 
type and severity of the problems would vary somewhat with season and environ
sent. Their Plant 3reeder, Dr. A. L. Doto, would like to study some of the 

genotype environmental interactions, Tho Inferwttion generated by this team
 
evaluation should provide valuable germplasm for a potentially productive breed-


Ing program.
 

A visit was made to the variety ploc studies at the Research Station. IITA
 
is 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 is
 
working on various 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 scientiats (10 of 12 faculty in 
the Crop Science Department with titles of lecturer, session lecturer and pro
femor have Ph.D.s) to carry out a good research program on grain legumas, and
 
they are sutficiently supported with plot space and agricultural operations.
 

The critical constraints are:
 

1) laboratory equipment an4 supplies (chemical and basic) for making rou
tine measurements and special equipment for research on basic problems for that
 
ares 

2) technical backup support is seriously needed. At present funds are not 
available to support technicians, and the faculty is required to do the entire 
research program, thus seriously limiting a research programl
 

3) transportaLlon to the Llonga Field Station cr to the College Researc 
Station is extremely limited, and therefore collection of data when needed from 
the fllJ studies is a critical problem in the research program. 

4) short term assignment of U.S. scientists, particularly in the pl. pzo

teotion areas, is needed and would be welcomod by the faculty; 
5) lung term assXgnsents would also fit into the program; I tvirg accomoda.. 

tions could be provid.ad 

6) trainng of tsehniciana to support the staff I avaaIahl ?r(A the 
diplomA ptrgraw (ah, t 300 undergraduates at the Co1l go); although he need 
foi Ph.Dks in the bean/ctvpa program is not OIa), a prtovIion should be 

made for thta aspect durtng the *speted $-Yast program. 

http:provid.ad


3. 	Llouga Research Station
 

a USAID hclPay, our time for programilng in
Because Monday, May 28, was 


We were not able to visit with the Ministry
Tanzania was limited to one day. 


of Agriculture, but were assured by Peter Shirk. Deputy Director at USAID, that
 

the Bean/Cowpea CRSP is 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 legumws i being conducted at
 

a National
the Station, "IITA/USAID Tanzania Grain legume Research Project," 

Legume Research Program for Tanzania (cowpeas, green gram , phaseolhs bean and 

soybean). However, we were fortunate to meet Dr. P.N. Patel, Legume itreeder/
 

He has been at Llonga since 1975, and he
Pathologist of IITA, at the hotel. 


in particular his cowpea breeding
distussed with us the general program, sand 


program for resistance to pest and disease. lie believes that during this period
 

of time he has identified the important pests and diseases in Tanzania relative
 

to legume production, and the following summarizes his work on cowpeaa and the
 

relevance to disease and pest control in Tanzania:
 

1. 	Dseasses of grain legumes in Tanzania: distribution and relative
 

importance.
 

2. 	Breeding ot cowpeas for multiple disease resistance and high yields
 

in Tanzania.
 

3, Strains of cowpoa yellow mosaic virus in Tanzania and sources of
 

resistance.
 

A. 	Genetics of host reaction in cowpea to sttains of covpea yellow
 

mosaic virus in Tanzania.
 

5, Studie on the prevalence of sap transmissible viruses in cowpae in
 

Tansania using ditffernticlly reacting cowpea cultivata. 

. Reaction ot elite cowpea cultivats to aom meano 1lit 2atrntinla 

during 197f5 unter both notturo4 piphytot i, and a tl 1t.lal In,,ulatitme. 

7, S otrcea and Itnheritane. of alice In .opCA t l1aln ofto 

covpoa aphii holnel WoG41C 4iravalatl tl It 'ra;ania. 

. Pathogeliic varlability 4td host 1401tatica toL ta.rtal vustil path*

isn In ct),v;a. 



9. 	Inheritance of resistant reactions to race 1 and 2 of ba:terial
 

pustule pathogen in cowpea.
 

10. 	 Inheritance of resistance in cowpea to bacterial blight disease.
 

11. 	 Rost resletance to important diseases of green gram (mungbean) in
 

Tanzania.
 

12. 	 Reaction of bean germplasm lines to important diseases in Tanzania.
 

13. 	 3acterial pustule disease of soybean in Tanzania: Reaction of soo"
 

AVRLC breeding lines.
 

14. 	 WP.thogenic 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. 	Malawi
 

1. 	USD Mission, Lilong e 

visited: 	 Gil Scheinbaum, American Ebassy staff
 
Mary Quinn, Program Coordinator
 

The USArD program is just getting undervay as they have not had a program 

in Malawi for several years and were concentrating their efforts in Swaziland. 

Mr. Cole, assigned as the Agricultural Officer, was In Washington. D.C. Mr. 

Scheinbaum, assigned to he Embassy and formerly in charge of the Agricultural 

section, discussed briefly vith us the Malawi Department of Agricultural Research 

(DAR) and Indicated the cooperative nature of the proposed projgrAm. A rough draft 

of the program proposal to assist the DAR was made available to us tor a quick
 

review during our visit. In brief, the project was concerued with grain crops
 

on
(malo, sorghum, etc.), ferming systems dealing with all crops, and studies 

production economics. T.e approach would be an integratc, retearch project. 

but the total program was not developed. 

The level of skills of the DAI is low and it an a ute problem, research 

oqulpent awd physical facilities are Inadequate or nonexistant. even for rou

tine plant and soil analyses. At ptomentt the total complemet of technical 

officers awld assistant* Is 14,8; the project plan Is to upgrade and Increase the 

number to 411. itowver. housing most be proviwd at the research stations 
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can be initiated. At presentbefore recruitment for the project and training 

there i 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 In a supporting role cannot be
 

defined.
 

2. University of Malawi, College of Agriculture at Bunda
 

Visited:
 
Dr. 0. T. Edje, Plant Physiologist
 
Dr. L. K. Hugliogho, Irrigation Specialist
 

H. L. Kwinj1lo, Agri .'tilture Ytntwer
 

Dr. Y. P. Rao, Plant Pithologist
 
Dr. W. A. B. Meuka, Planit Patholgint
 

Arrangements to visit the College of Ag:riculture were arranged directly by
 

of the Crop luoduction Department. The program, anphone with Dr. 0. T. Edje 

integrated approach involving several discipliies, In ptim.irlly coicerned with 

and 1ITA,beans. Cooperation in this phase has been established with CIAT 

in field plots. Thie followwhere a few varieties of cowpeas are being tested 

of the visit and indicates where support intitrded In theiring is a summary 

program: 

The Bunda College of Agriculture campus at Lilongwe Is tvlait vely new 

(plus or minus 10 years), the staff relatively young, and well t~tain tor 

teaching and research. Many are currently abroad in the U.S. atuiIigldind 

Dr. 0. T. Edge., Plant PhyaiologV1nt, in it chargeworking on advanced degrees. 


of the bean program and, with the cooperation of Irrigation ",pecialnlt Dr. L.K.
 

Iaghogho, and Plant Pathologists Dre. Y. P. tao and W. A.h. Hnuk., h has 

evaluated a large ('2,000) collection of Malavi varietten eni lttien from 

CIAT and all over the world. The best of these datetin|tste e=tn| inretermInste 

types have been used in a series of well-coult.,'ieut ( ultoralo-iitn't- experiments 

in mono and mixed (maie) culture to investigate tuwh fact, ,r nsoaln. 

pla in patterc. Otrlp cropfertilitattoti, time of plantin. miat ctoplng. 

pitr,, relay croppitn. polyropping bean blen.1u and ataklti. They have also 

studied th, relative effects of various lerees of defoliation (been leaves *ge 

aomtimes used as a greet vegetable) and the affects of the nuber of pods jWW 
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per plant on dry seod yields. Their rhisobium iroculation results show a
 

Since most of their beans
slight but insignificant advantage to inoculation. 


are relatively poor N2 fixers, they get responses to artificial M ap to 60
 

kgs/ha; phosphorous also is needed to up to 30 kgs/ha. Disease control sprays
 

can almost double yields, indicating the relative
at fortnightly intervals 


importance of halo blight, rust and anthracnose. A mild mosaic virus symptom
 

a visit to their field plots,
resembling bean commooI mosaic virus was found in 


i unaware BCMV was In the country. Producing need undet
although Dr. Edje w 

dry season ccmdlt ,iv± aning tiu t,, irrigation reduces diaease incidence and 

not have access to irrigaseverity 1ImeTisJely. However, tuo)t .nagll tarmern do 

tion during the dry tieadon . Somet imes there. i.i enough residual soil moisture 

in some areas toward the end of the long rainy Neason to allow sinall white 

to mature in the dryer but cooler environment (Junecanning beans (Mexico 142) 


temperaturen during
July-August) with fewer disease problems. 1loweverlow noil 

Dr. Edje I ncteening for cvaemergence are a problem during this period, and 

able to emerge rapidly and uniformly under these conditionu. White canning 

type beans are grown only for export; Malahlans prefer reddl-h colored (i.e. 

Canadian Ionder and Dark Red kidney types) because the cooked bean resembles a 

piece of meat. Dr. djeo and his colleagues would welcome any Title XII colla

boration at the primary level. One of their greatest needs is % Plant Breeder
 

to develop locally adapted multiple disease resistant cvs of the regionally
 

preferred types.
 

D. 	!ttvan
 

1. 	USAID itessos
 

Visitedt Jack Norris, Agricultural Development Officer
 

Contact by phone wa" made with Phil buoschler. USAID Repreosntative-Useearch, 

at his home on Sunday, June 3. 1979 andl he had received the tel6A sent froe Tan

zania indicating our arrival. Arrangement* vere made to visit with Jack Morris 

on Handay, June A. He had contacted LeRoy I'etern. ( let of Crop lmprovettet 

Division of the Covernment of Botswana, but support 1-j patd by UA1l) and they 

had asked him to be responsible for our visit to Botswana. 
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U3AID is seeking continuing funding for a project (Ft 1981) to inc:rease the
 

capability of the GOB/MOA to develop and expand crop research activities for 

The frequent droughts and difficultcomnodities grown by small farmers. 


ecological conditions of Botswana require special efforts to gain research
 

Dryland crop research has been
information needed in small farmer programs. 

undervay since the 1960's, largely supported by Great Britain. AID involvement 

to crop mcreening (corn, millet and sorghum).has teen marginal and lItCd 

It has become apparent that genetict/plant breeding, soil fertility and cash 

crops have not received effective attention, largely due to limited numbers of 

qualified researchers. The GOB Is now planning a major new Arable Lands (ALDEP) 

program with emphasis on small farmers, and needs an accelerated fully-developed 

research program, along with improved resear-h and extensitoni linkages. The 

program is designed for a geneticist/plant breeder, cash crcp (leguiea/pulaes/ 

and research liaison specialist.oil seed) specialist, soil fertility 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 projected for the four year program are:
 

a) Data on specie and variety adaptability of plants to be grom by 

small farmers. 

b) Improvad field trials program. 

c) Closer linkages between research and extension personsl. 

d) Trained botewana research personnel. 

The proposed AID-financed inputs for 1981 are: 

1) Contact with Titl XII institutions. 

2) Procurement of research equipmant/coimoditiee. 

3) Initiation of counterpart training. 

The life of project cost i. eetiatad at 12,600,000. 

2. 	College of Agriculture
 

Votitedi Dr. Duane Everett. Profeasor of %dueation, $DIU
 
Dr. 	 Dale Iseva, Plant Rredar, SDU 
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The College of Agriculture serves agriculture and animal health program.
 

A 5-year Title XII project has recently been awarded to South Dakota State
 

University (SDSU) to upgrade the curriculum, assist in restructuring the
 

certificate program, to develop and implement a diploma program, and to upgrade
 

About 15 staff will be trained in the
the staff to handle the new programs. 


U.S., 15-20 at the Swaziland University, and the certificate program will be
 

New buildings to accomodate these changes are
increased from 125 to 250. 


planned.
 
the Unfver!|PySwazlland a 

gives Impetus to 
Botswana .td have had coon thirt In located 

in SWaziland but are now separated to some degree, whir'h 

developing a full program in agriculture and the Animal health sciences in 

Dr. Duane Everett, who is accompanited on a long termGaborone, Botswana. 


assignment by Dr. Dale Reeves, briefed the team on SDSU'a project.
 

3. Ministry of Agriculture, Department of Agricultural Research
 

Visited: Dr. LeRoy Peters. Chief, Crop Improvetwent Division, COB
 

D. 1. Gollifer, Chief Arable Crops Research Officer
 

K. Oland, Director of Research
 

The Ministry of Agriculture Research Station is located adjacent to the 

College just outside Caborone but is operated independently under government 

The research unit has two research officers in entomology, a croppolicy. 

a soil frtility specialist, and a plant nutritionist.screening specialist, 


ossis-
They are supported by a staff of five technical officers, 12 technical 

tests, end 4 laboratory asdistants. Several of the technical staff have 

rocel,#od further training at the international centers (IITA, ICRISAT, CYTMOT) 

amd other places that fit their specialities.
 

ThJ role of the Division of Arable Crops Research i to devilop lnfotaa

tion to increase and stabillse crop production. Emphasis on production of 

legumes was initlatd in 1976, and nutrition studies of these cri-pe were
 

Covp&,. variety "Black tya" trialm (the
initiated in Che 1977/76 crop year. 

preferred type in Botavana) were started In 1947. Its accord with the new legume 

wee placed on cowpees in 1976 when geraplasmresearch plan, special maphasia 


was obttno-e4 fros IITA.
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1) groundnuts, 2) cow-
The priorities in the now ALDEP legume program are: 

Some trials will be pea, 3) sunflower, 4) white haricot beans, 4) soybeans. 


carried out with chickpea, tepary bean, jugo bean, pidgeon pea and china pea.
 

Although the emphasis on this report Is on cowpen, about 13% of the arable
 

but in not
land (650,000 ha in crop farming) Is listed under beans and cowpeas 

Botswanaseparated as P'haseolus vulgars or VJI.?na ut j& _t!at. The climate of 

suitted to cowpea production.is generally semi-arid, ond overall Is better 

s'were 5eballtHowever, some observation trials on Phaseolu m vulgar Initiated at 

In 1977-78; these were obtained from CIAT and Cambridge, U.K. and will be further 

tested at Sebelle and tahalpye Research Statlovs. 

In discussing the Bean/Cowpea CRSP program in terms of ongoing research 

and future research plans, the following need.s for their research program to 

overcome the constraints are: 

An example
1) Technical backup support in the cowpea research program. 

of this is the research being conducted by Ms. G. Haphanyane, A. 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 and 

laboratory work is sorely needed in view of the emphasis on legumes and the 

need for nutrition information. Other areas in thu proposed research plan for 

Improving and stabiliting legume production would be grea:ly strengthened with 

technical support. 

2) Long term support by U.S. scientists, such as plant pathologists, 

(interested in soil physical properties), or plantagronowists, soil scientists 

scientists on weed control would greatly Increase the research output towards 

meting the research objectives. 

3) Short term U.S. scientists. This group could assstt in program research 

planning, conducting experiments, Identifying plant and pest diseases, and 

sugges ing controls. 

4) Training of technical support will probably be met by the Collego of 

There is a need to train some studentsAgriculture and its upgrading program. 

research In plant pathology, soilto the Ph.D. level to broaden the areas of 


In soil and water management. This aspect should be coordinated
science and 


vith USAID training programs in their crop production projects.
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5) The GOB has Axpressed a strong interest in covpea collaboration. Their 

renewed interest in grain legume production, both as a cash crop and from a nu

trition standpo'nt, as well as omall farmee ausiattnce, is a positive step in 

seeking collaboration. Housingte is very limited in Gaborone and providing space 

for lortg ierm support may be a problem. They have Indicated thel.r support in 

this effort aa needed and to the best of thei. ability in cooperative programs. 

(See attached interIal prepared by Mr. Collifer In support of their Interest). 

A. Botswana Agricultural Marketing Board (ILAMB) 

Visited: 	 Peter Mulligan, Executive Director 

Executive Director Mulligan outlined the functions of the BAM lu price 

setting, supply and distribution, and stabilization of prices. A system 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 mppears to be a viable 

system for marketing throughout Itswa a, and additional increases in yield 

production through the research plans should not cause marketing problems. 

9. Zaire
 

1. USAID 	Mission 
Visited: 	 James E. laves, 7ood 6 Agric. Officer
 

Walter Boehme Program Officer
 

Mr. Haves had received our telex sent from Dar es Salaam and had proaramed 

our visit. The USAID program, with a strong emphasis on grain Isumas, was 

recently submitted to AID/W for funding and iacontract was signed vith Multiple 

Agribusiness Systems Inc. (MASI) InWashington, D.C. The 4-year project will 

be located at hulungu Research Stat:ton In eastern Zaire, 25 siles from Bukva. 

The project objectives are 

a) to Increase the capability of the Institut Iational pour l'ttude do 1s 

Recherche 	 Agrono iques (INERA)l 

b) create 	productivity packages for food legume production (beans, copeas, 

soybeans, 	etc.) through adaptive a4 applied research at hulungu Research 

station;£
 



c) provide reliable production potentials and limitations of soil in
 

Zaire; and
 

d) allocate INREA's resources for optimal use.
 

The Mulunga Station han 1000 ha and is located at ' o out 2000 m altitude.
 

Most of the land is cultivated with relatively dcep silty loam soils that are 

well drained. The long term staff for the project are: soil scientist, land 

classifier, research agronomist, rural sociologist, management planner, labora

tory technician, and business management consultant. There aLC 12 short term 

backup staff for disease and insecL ccntrol, extension, soil fertility, etc. 

Cooperation in variety testing wil1l he with PNlH/CYMMYT, HITA, Intsoy and local 

screening. Training will include counterparts and advanced training H.Sc. degrees 

in the U.S. from selected counterpartts, and short courses for INEIRA staff. The 

totol program will operate under the auspices of INERA in cooperation with 

USAID. Transportation to the outlying area at ulung,. Station from Kinshasa 

is extremely difficult and will be handled by use of a small aircraft from 

Kinshasa.
 

2. Government of Zaire 

Visited: 	 Citizen Mukendi Hbuyi Tshingova. Secretary of Stats for
 
Agriculture (equivalent to a Vice Minister)
 

Citizen Mukendi discussed the role of INERA and their very strong Interest
 

In grain legume production. At present they have agreements with CYfrYT on
 

slte production and with IITA on cassava; no contact has been made with CIAT
 

on beans.
 

We discussed in general terms work being done at other Research Stations 

at Yangambi, Candajika,K'Vuazi a well a Mulunga. Special mention wan made 

that living accomodations and family facilities are available at I'Vuazi 

where research is being conducted on common pea, eanuta and cowpeau, among 

other crops. Thin Research Station in located between the coaat and Kinshasa 

and IXTA's cansava program In located at that Station. 

Citizen Mukendi han a very strong interest In grain legume production 

because of the short supply of food that apparently exists &t the present tism 



17 

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 cropa.
 

'There are a number of constraints reldting to v bean/cowpea CRSP in Zaire:
 

1) The French language. MASI is having problems with this aspect, in filling 

their program staff, even though the backup universities for the prolject are 

the University of Illinois and Hawaii;
 

2) a bupporting role for any bean/cowpea project by a U.S. university or
 

other Institution would be with INERA and may not offer a strong institutional
 

link for research, but might offer such links for certain training gispects;
 

3) affiliation with INERA could be made at certain Research Stations, but 

interested U.S.more information would need to be obtained on this point by an 


institution;
 

4) there is 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 1nvolved ia 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 100-200% in the last 2 years, and it does not appear to be de

creasing. Director Gamble (IITA) indicated a default In payments to their
 

cassava program, and because of this they have decreased their aaff support
 

How this inflation trend will affect a collaboration program
considerably. 


cannot be determined, but there exists a negative attitude among some U.S.
 

universities for programing in Zaire.
 

F. 1ITA, Ibadan, Nigeria
 

Visited:
 

Dr. W.K. Gamble, Director General
 
Dr. B.N. Okigbo, Deputy Director General
 
Dr. P.R. Goldsworthy, Leader, Grain Legume Improvemnt Program
 
Dr. W.HI. Reeves, Training Officer
 
Dr. R. Lal, Soil Physicist
 
Dr. L. Jakai. Entomologist (postdoctoral)
 



Since IITA was officially visited by Dr. D.H. Wallace and the Beaa/Cowpea
 

CRSP team representing West Africa the comments here will be brief.
 

Director Gmble discussed the training available at ILTA. He expressed 

the need for American graduate students to fill the void of talented backup 

support for the permanent staff, lie indicated that with the large legume 

improvement program (including cowpea) and the need to continue the farming 

systems studies to incorporate legumes into the rotations, many opentrigs for 

tn1c!Led >',,rcan graduate students could be made available through Title XII 

at , ITA It, would include: agronomy, entomology, physiology, pathology, plant 

bred Iii, , .,-robiology, virology, soil science, nematology and farming; systems. 

This would provide an applied approach to subtropical research more relevant
 

to the African situation than is now available at American unlverslitics.
 

Dr. Reeves, Training Officer, mentioned that at present 35 graduate students
 

are at IITA, but nearly all are from developing countries or Europe. Title XlI
 

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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SUMHARY - EAST AFRICA 

W. Mwangi
 

Faculty of Agriculture, University of Dar-es-Salaam, Morogoro, Tanzania
 

The department of Agricultural Economics at this facility is relatively
 

young. T1he Acting Chairman is 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 soclo-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 Technology, the department that deals with studies on nutrition
 

impact of various crops. Here again the department is 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 seeds is
 

greater than 15%. A MSci thesis is 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 theses for a while unless CRSP brings in per

sonnel.
 



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 is lacking; only one Malawian Ph.D. Agricultural Economist has re

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 CRS?
 

would have to provide not only the funds but the personnel to undertake such
 

studies. Hlence, their first basic need is to train local personnel. The work
 

on nutrition is also lacking since the College does not have a department of
 

Food Science 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 in 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. Itwould
 

appear that planndrs 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 Agric,ilture is including socio-econmic studies on
 

various food crops, and perhaps the results of these studies will enlighten
 

the policy makers concerning the role of agricultural ezonomists in the whole
 

area of food production. The CRSP, if involved, should at least provide the
 

Research Station with a farming,systems economist as the local capability in
 

this area is lacking and therc is no work being done on nutrition.
 

Zaire
 

In Zaire As in Botesana,USAID cooperates with the Ministry of Agriculture. 
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The little work that is being done on I isand cowpeas does not include any
 

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 both 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. Thid is unfortunate,
 

as again if CRSP were to be invov.;A it would mean providing such capability.
 



SUW(ARY - EAST AFRICA - BEANS S 

H. J. Silbarnagel
 

the most
beans are grown extensively in Kenya, Uganda and Tanzania. It is 

important pulse crop in Kenya (being grown on virtually every small farm), 

with about 322,600 ha, most of which is intercropped with maize (1 and 2). 

Uganda produces boAng 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 Tanzania. 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 yields
 

average about 500 kg/ha, but have a potential of 2,000-3,000 kg/ha if all recom

mended production practices are followed. For the subsistence farmer however,
 

pesticides and fertilizers are out of the question for a low priority crop like
 

of by
barns. Primary emphasis is placed on cash crops, which are taken care 


men, who also collect and handle the cash returns. Often the proceeds go Into
 

purchasing beer, ani the family is forced to sell food beans and 	seed stocks
 

for next year's crop in order to buy necessities.
 

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. Teis potential return
 

from the best cash crops (coffee, tea, sugar cane. sunflower, pyrethrum, etc.)
 

often causes reduction in planting of food crops like maize and beaus, which
 

then have to be purchased later for food and sed.
 

Later, if the family then cannot afford to buy a nutritionally balanced
 

diet$ malnutrition ensues (as such as 80 In children utder 5). 	 In mopt cases
 

banana mush
high carbohydrate weaning foods such as cassava, maize gruel aznd 


ora heavily used. Protein-rich foods such as bOAne/cowpeas era seldom used
 

|Iefnces
 

?ukunys, D.H. and 5.O. Keys. 1975. Phaseolum teat Production In East Africa.
 

Yaculty of Agric., Univ. of Nairobi: Mieographed report, 71 pp.
 

Karul, C.N. and D.M. Ki1kunuya. I'] . flint report of the Univ. of Natrobi
 
Plant Protection Program. Mtsisorairhtd 116 pp.
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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 is under the Covernment
 

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 internatioval
 

nutrition under an AID ucholarship.
 

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 Guch as maize, potatoes 

and other vegetables. Beans have increased in price an much as eight-fold in 

the past few years, making them less available In the diets of poor people to 

whom they are a primary source of dietary protein. 

Dr. I.M. Gomez, with the University of Nairobi Department of Food Science, 

is presently very interested in collaborative nutritional studies with legumes, 

and is part of an Integrated Grain Legume Project which alio lIn luden agronomy, 

weed science, soil chemistry, plant pathology, microbiology, entomology, and 

plant breeding. This group has a Rockefeller Foundation grant to utudy peat 

management techniques for small scale mixed cropping farms. The project Is 

called the Plant Protection Program (PPP) and is just finishing its firnt year. 

This program allows for some exchange scientists and come graduate student 

training. 

The four major areas under study are: 1) entomology, 2) plant disease 

(funsal and bacterial), 3) virology-nematology, and 4) cropping syntemn and 

weeds. The work will progress in three phases: 1) a field aurvey, 2) an evalu

ation of cropping system, and 3) experimentation on peat managemer practices. 

The main objective of the PPP in to train utu"len and etnicourage renearch in 
systems of integrated pet management. with upecial emphamin on the problems 

of small farmers since more than 751 of the small farmers in East African coun

tries have 3-5 acres of land.
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A meeting was hold with available members of the PPP team at the Univer

sity of Nairobi, Kabete (agricultural) campus. In general the group is young,
 

well trained, and eager for collaborative Title XII bean/cowpea research at
 

the primary level in the following areas:
 

Dr. D.M. Mukunya and Dr. J.1'. Singh - l'ungal 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 yield 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 BCXV. 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) is widespread but usually of low
 

frequency because of early planting when apid populations are low. No work has
 

been done to identify which strains of BCHV ire 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 diseases are seed-borne, so farmers perpetuate their
 

own problems. If BCW could be controlled, growing beans in the dryer part of
 

the season could greatly reduce damage from rust, halo blight and anthracnos.
 

"Bean yellow spot" is also seed-borne, widespread and low in frequetcy. It
 

may be of potential economic importance however, in regard to future bean seed
 

production programs for genetically improved varieties.
 

Dr. S.O. Osiru - Crop Physiologist - Cropping systems used by small farmers. 

The most common mixture is maize and beans, with maize being the mo.st frequently 

grown and most important crop. Beans were also found In mixture with potatoes, 

mostly in the short rains period, while mire and betras were most frequent dur

ing the long rains. 



Dr. D.N. Ngugi - Crop Physiologist/Wed Scientist - Cropping systems and weeds 

on small scale farms. Maize and bean mixtures were founihave about 30 species
 

of weeds in 13 families. Hand-hoeing with available 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 maintair moll fertility. The ahortaga 

and/or expense of hand labor and the low return on beans precludes more than 

early season 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. Hueke, Dr. S. Karel - Entomologists - Insect 

pests 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 pests can be controlled by pesticides, but these are generally too 

expensive and their safe use too complicated for the subsistence farmer. 

Biologic control (predators or parasites) or genetic resistance should be found 

to these and other insect pests. 

Dr. S.O. Keys - Microbiologist - Role of rhizobium 2 fixation In beans in 

mixed culture. There is a need to isolate and evaluate strains adapted to 

their highly weathered, acid soils. Beans are often found without nodulation. 

Once superior adapted strains of rhizoblum are found, commercially available 

Inoculum needs to be produced locally. There I a need to develop suitable 

carriers using endigenous materials, and for student training for advanced 

degrees abroad. 

Dr. Small - Soil Scientist - Mentioned some highly acid sols (pls 3.5-5) s

quire liming, and that aluminum "oxicity can be a serious problem In sensitive 

crops like beans. Cenetic toleronce to aluminum t(KiCity Wuuld be desirable. 

Dr. R.S. athak - Plant lireader - In mnking avlcctiona among locally adapted 

covpea mixtures for aeed types, leafy type* (for fresh vegetable us.), and 

combination typo*. The Aean blreedtng I prenently being done by a Dutch AID 



group at the Miniatry of Agricultural Horticultural Research 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 Kenyans can carry on 

their own program of variety Improvement. These students could work with the 

other members of the PPI' (and fot the Ministry of Agriculture) on their return, 

The main breeding erphas i In for resistance to !Hnlo blight, rust, anthracnose 

and Bean Common Mosaic Virun. 

Beans are available for Beed Increase and dtfatribution throu ,h private 

(Kenya Seed Co.) and government channelsa (Minintry of Agricul.tir,/L-.xte1lsion 

Service). In summary, the academic and goveran:ental climate for potentially 

fruitful research and training collaboration with members of the agricultural 

faculty at the University of Nairobi appears extremely good. 



USEARCH PROPOSAL 

(Tanzania) 

AI: 3. J. NDUNGURU 

FACULTY AND DEPARTHFNT: 	 Faculty of Agriculture, Forestry & Veterinary Science
 
University of Dar ea Salaam, Horogoro, Tanzania
 

SUBJECT OF PROPOSED RESEARCH: Phaseolus Research in Tanrania 

OBJECTIVES:
 

The status of research on Phaseolus vulgarti (heinn) hi critically inade

qute at pre.sent in Tanzania, although it Is one of the mont Importasnt grain 

legume groups In the country. The Hinistry of agriculture in eigged In the 

improvement of grain legumes in general, but much emphaniti hat; bvvi laid on 

cowpeas, and to certain on other grain legumes. Phiaseolus beani are grown In 

the relatively wetter highlands (of cowpeas) either as a solo 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 is only being carried out in the northern part of the 

country. 

Several factors limit bean production, including, among others, plant 

diseases and pests. Grain yields of Phaseolus beans vary considerably but 

they commonly range between 60 to 750 kg/ha, although experimental yields close 

to 3000 kg/ha are common in trials carried out at CIAT (Cummings, 1976). 

These low yields are associated also with the use of varieties which have low 

yiold potential. Within the species, tremendous variations exist in mize, 

shape, colour, texture ad taste and there seems to exist tremendous potential 

for improvement of both yield and quality (TAC, 197S). In recognition of 

the place of beans in the human diet. the ean Itprovement prograina is to be 

Initiated with the objective of essentially finding and asembling an efficient 

and economic package for dry seed production. 

RlIk1t4CE5 

Acland. J.D, (1971. East African Croips, ?AO loon, Longmans. 252 pp. 

Cunsiings. It.w. (1916) - Yiod Ctop. In Lowv-Incosso Count rieo.. The state of present 
and expecled Atr h lhural cavearch amtd Tori 'Iogly, Porketeller iounation T. 
A.C. (I)i1 1). Pep t ,io ile Trchnt al A, vltaoty C, tee voirkilg Xtotup on 
the nihtluy of yl el.! ,t Graft) L. ,mnca. M), lti'u , 

SIM*ha. '.J. (1917) . Yqitl a.geriaie; dietrlut Ityn adaptability &td btology of 
yield. VAO, Kilati. 
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What Has Been Discovered About This Problem and What Remains to be Done
 

In grain legumes prebent evidence suggests that a common set of compontents 

is essential for all high yielding Ideotypes (TAC, 1975) namely 

a. high pod number potential 

b. greater number of seedi per pod 

c. !arge seed uize (weight) 

d. a canopy profile structurtd for maximum light Interception 

e. 	node number, internodal lengths, and branching pattern in keeping with 

the 	requirements of (s-d) above
 

f. 	 leaf size and orientation in keeping with Items (a-c) above, and with the 

cultural-environmental situation 

1. 	a growing period and leaf area duration to fit the needs of the cropping 

system in use, but which should be as long as posible in the reproductive 

period 

h, 	a root and stem morphology (physiology) capable of undering the crop
 

effective symbiosis (Sinha, 1977)
 

i. 	 structural attributes favouring a high partition ratio of total plant 

dry weight Increasoe into grain 

On the basis of the existing informatiou abet grain legumes and this euvlr

onimente In which the crop it to be gross, superior lines might be exploited 

for 	breeding purposes.
 

ork edrt be Done, Where Work to be Don, ast Method to be 

Initially work will involve assembling and evaluating the giruplase to 

determine the relative yield potential of plants with ditternt grovth habits 

and to evaluate their responses to intra-rrop coutpertltio. tempoosa to lnoru

lation by taiaotum, by tich the nitroiten fixing at,tily At 1,v IA1,l 

pxtamtom d vil also be atudiotd, togethtr v11h the diat It.ll tt it' flixed nttroxn 

to ditreront p srtsof the plant. Itudges viii alw I)* r iiut te4 ,n plant struc

ture 414d |1hyetology in order to *ek ttait that vii bring higher yields. 



Probable Duration 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 preceeding section. Results will be published in any rele

vant Agricultural Research Journal.
 

Names and Addresses of Persons to be Consulted Concerning this Application
 

Dr. R.J. Summerfield, University of Reading
 
Plant Environment Laboratory, Cutbush Lane
 
Shinfield Grange, Shinfield, Reading, England
 

Prof. E.H. Roberts
 
Department of Agriculture and Horticulture
 
University of Reading, Earley Cate, Reading, England
 

Bodies to Which Application Has or Will be Made for Assistance in the Project
 

None
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Bot ea i.s situated between latitudes 171/2.s and 27"S and has a land surface of
 

29000 . It consists of an elevated plain of between 1200 and 1400 a above @ea
 

level. ipproximately 85 per cent of the country ic covered by Kalahari sand, on which
 

growo a low thorn bush savannah vegetaticn. The climate is semi-arid, the average
 

yearly rainfall varies from 700 mm in the north east to less than 250 mm in the south
 

west. The rain falls in the summer months(October-April). Rainfall in the main arable
 

areas varies from 550 to 350 mm per annum, but the variation in annual r i~nfall Is high.
 

Mean maximum temperatures rise to 3')"C (January) and mean minimum fall to 4*C (Juno/July) 

at Gaborone. During the summir months the soils have high surface temperatureu (up to 

70C) and evaporation rates are high. Pike(l) eutimated that the potential evaporation 

of freely watered crops was 1400 mm per annum, with daily maximum of 15.6. The totil 

open - water evaporation (ten year mean) at Caborone is 1731 mm per annum. 

Due to climatic factors, Pike(l) estimated that arable dryland agriculture can only
 

be practised without extreme risk in an area of approximately 45,000 kmf of suitable
 

soils in the south-eastern region of the country. Probably only between 2-3y of the
 

total land area is suitable for dryland agriculture if arean of poor and shallow soils
 

are taken into account, and evin in that small area the rink of crop failure in still
 

high.
 

a a result of the semi-arid climate, Botswana in principally a pantoral country, 

but the distribution of cattle is such that nearly '(- of farmern hive Innufficient 

cattle to make a living from them. Dryland farming in the moot wide-spread econemic 

activity in Botswana and a 1971 Agricultural nurvey showed that of 69,000 rural families, 

87% had farminz, land. of whom 52,000 (75%) planted In an average year. Of theas families 

half were able lo plough using their own draoght power and the other hAlf had to rely 

on asaintance with drau.ht animal. from other farmers. Only n. 9) of farmers ploughed 

with a tractor. Other factors limiting crop production in Botswana besides drought and 

draught power are extremes In temperature, posts, diseases, bird, weeds (Inoludin wto= 

weed) and an Inherent low soil fertiilty.
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Government policy is to increase arable crop production by introducing more profi 

able and reliable methods of farming and to ensure that, avery rural household has the 

opportunity to obtain a useful income from agricultural activities. This is to be done 

by encouraging production of cash crops, ma-keting ,if surplus food grains and the 

develipment of new farming activities. 

RESFAV.CA { PROGRAMME 

Agricultural research does contribute to the implementation of Government policy 

by providing information and indicating ways in which the aims of the Botswana Developmeni 

Plan can be achieved. Part of the research programn.± of work is to screen germplacm of 

cowpeas Vigna unnpiculata no that the varietieu and types beot cuited to the environment 

can be selected. Cowpean have been selected a s a crop which should be given emphasis
 

in the research programme, because they are an important high value food crop )3 ar 

well adapted to the environment and are capable of producing reasonable yields of grain
 

even in dry years. This is probably due to the fa'-t that the rcots can extend deep into 

the hard soil (Fig. 1) whereas the roots of sorghum, nize and .unflower are inhibited 

in these dense soils. Cowpeas are therefore likely to be a uneful crop in rotationo as 

the deep penetrating roots are oapable of improving the phynical conditions of the soil 

and the soil chemical status may be enhanced by nitrogen fixation. 

Seleotion criteria for screening cowpea germplasm will be tolerance to drought 

conditions, earliness of maturity, a determinate flowering: habit, an upright growth 

torn and high yields of good sized quality grain. flenistance to dineanei Including 

cowpea mosaic virus (CPMV) and to infesta.tion by innectm in the field and in storage 

will be sought. After the improved cowpea types have been nelected for Botewana 

condition, agronomic and harvesting practicen will be Inventirated. There will 

include studies on fertilizer une, weeding, time of planting, spacing, intercropping 

and Invetlgationt Into sultabla harvesting and threshing techniques. Initial Studies 

on the role of cowpeas In rotatlon have been in Itted because of their banetlic 1 effect 

on soil chemical and physical properties. 

http:RESFAV.CA


flrlam evaluation
 

Variety trials in Botswana have been carried out since at least as far as back
 

as 1947, Table 1 shows the yields obtained during several seasons for the oultivar
 

3lack 1ye' (2,3,4,5,6,7,&8).
 

Table 1. Seed yields in (K./ha) for the cowpea variety 'Dlack Eye'
 

Season 80. Seed Yield(Kg/Ha) Site
 

1950/51 161 Mahalapye (Lat. 23* 8'S, Long. 26* 501E)
 

1951/52 678 Mahalapye
 

1953/54 1,110 Mahalapye
 

1954/55 691 Mahalapye
 
1962/63 967 Gaborone (Lat. 24" 34'S, Long. 25* 57'E)
 

1966/67 598 Mahalapye
 

1967/78 812 Goodhope (Lat. 25' 28'S, Long. 250 27'E)
 

1970/71 1624 Sebele
 

1971/72 1,121 Sebele
 

1972/73 475 Sebele
 

1976/77 1,180 Mahalapye
 

1977/78 463 Sebele
 

With effect tfro the 1976/77 season, wasgermplaeir introduced from the International 

Institute for Tropical Agriculture in Nigeria (liTA). The highest yields obtained from 

this mAtorial were 2031 Kg/hm (1976/77) and 1730 Ke/ha (1977/78), (&8). During the 

dry season of 1979/80, yields of up to 800 keha wore obtained at Sebel* where total 

precipitation for the period I July/20 February 346 PlantJng tock place duringwan mm. 

late October. 

Farmers appear to prefer the Blackeye type of covpea because of Its largv seed 

sIte andl flavour. The disadvantage of th© variety Blackeye are (1) indetersats 

flowering habit i.e. flowering over a long period of time uhich requlres ssver.l 

harveste and hence more labour, (2) semi-upright growth habit# often IwW, ts"11i* 

Rvwr tht m.o harvesting or. 4irrialt, (0) lov - Yio"a .&bUt w (4), 

Smge"Ptibllty to Parseltisati by Witcbw4 AUA~MAMMW to) 
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f fazeers land the highest recorded yield of ']3ack. 7 .' cowpeas obtained during tht 

1277/78 season by the Evaluation of Farming System & Agricultural Implements ftoeet 

vs 780 Kga (9). 

The few trials conducted on s;acing of cowpeas have failed to achieve a significant 

difference between treatments. 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 comprising cowpeas, cotton, maize and 

sorghum which was maintained for eight years the detrimental effect of growing the 

same crop continuously was apparent for all crops. The advantage of a rotation was 

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 1135 Kg/ha in 

four successive years. Yields of the variety 'Rhenoster' in a rotation of sorghum, 

cowpea maize and sunflower during this period were 800 kg/ha (10 1,11). 

Tillage 

A tillage trial incorporating a rotation of sorghum, cowpea, maize and sunflower 

was conducted at Sebele (10 & 11) which compared the use of the mouldboard plough 

(200 mm depth); chisel plough(200 m)I shallow sweep (100 mm) and precision strip tillage 

using a subsoil type plough (250 mm) on subsequent crop growth and yield. In the 

shallow sweep treatment, no significant sorghum, maize or sunflower root growth was 

observed below the tillare depth of 100 mm. However the cowpea roots were observed to 

extend to 400 mm(Fig. 2) and were therefore able to penetrate through the hard soil 

below the tillage depth whoae bulk dennity wan nhown to be 1.0 Mgf/w (11). MY, of the 

soils of FAntern Ibotnvana have high bulk densities (E. 1.0 Mdl) and the cultivation 

of covpeae on these sitee will Improve the soil phynical properties. Ths topartleultwl 

isportant in circumstances where draught power Is limiting taM 1 lemetation of lip 

tillam difficu lt if mt Loweeleo. 



vestin and threshing 

The labour requirement for harvesting cowpeas is high (up to 440 Ren b/ba) am1t 

was estimated that for all operations the grain yield per unit of labour input vried 

from 0.8 - 2.1 kg grain/man hour (10 & 11). It is for this reason that investigations 

into suitable harvesting and threshing techniques have been included in the research 

programme so that the labour inputs can be reduced. Time of planting should be taken 

into account so that harvesting 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
 

is 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.
 

BIRD MULTIPLICATION UNIT
 

The Seed Multiplication Unit of the Department of Agriculture Research organises
 

the production of seed of sorghum, maize, millet, cowpeas and sunflower for sale to
 

farmers. Table 2 shows the distribution of cowpea reed by cultivar for the 1978/79
 

BOaSL60e
 

Table 2 Ristribution of cowpea Seed by the
 
Seed Multiplication Unit
 

Variety -Amount (metric tons)
 

Black Eye I 15.6
 

Tswana" 9.7
 

Rhenoster3 	 2.4 

1. 	 Semi upright habit, indeterminate flowering, good quality seed, ausceptible to 

parasitization by Alectra. 

2. 	Fairly resistant to parasitization by Alectra. Medium sized seed. YAeids well 

in dry years, but in wet years produces vines at expenees of seeds. 

3. Upright habit, deterlinate flowerlng, small brown seed, fairly resistat to 

peusetisation by j Not tavoure4 tq onmmeu. 
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Covpeas yield well, even in dry years in the crable areas of Botswana where the norml 

precipitation Is 400-500 m. The 1Loote penetrate deep into the soil, under conditions 

in which the roots of sorghum and maize are unable to penetrate. Cowpeas would be a 

valuable component in a crop rotation system, ae the deep penetrating roots may create 

a favourable soil condition for the production of good subsequent cereal$ yields. 
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