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I. NARRATIVE SUMMARY
 

A. Accomplishments
 

1. Reporting Year
 

In this fourth year of the grant the computerized bibliographic informa
tion data base has been expanded to more than 15,000 entries, and about 5,000

additional entries are being processed. 
The information network (CIDNET), esta
blished in cooperation with the Consortium for International Development (CID),

and with the reference center located at 
T verside, is now completely computer
ized. The bibliographic data base has 29,000 entries and is searchable. 
The
 
areas of interest cover a broad spectrum of soil-water management in crop

production, such as: crop production in semi-arid regions, on-farm soil water
 
management, water delivery systems to and from the farm, small watershed manage
ment, and many items on development and planning in various developing countries.
 

The "Proceedings of an International Symposium on Rainfed Agriculture

in Semi-Arid Regions" is now available. Copies without cost can be obtained
 
from the following address: 
 MUSAT:sra Information Center, Soil & Environmental
 
Sciences, University of California, Riverside, CA 92521. "Agricultural Research
 
in Semi-Arid Regions: a resource directory," was completed and will be published

in early 1979 by G.K. Hall & CO., 
70 Lincoln Street, Boston, Mass. 02111.
 
The "State of the Art: Acacia albida as a complementary permanent intercrop with
 
Annual Crops" has been completed and a few copies of this are available (use
 
address given above).
 

2. Life of Grant
 

Accumulative accomplishments of the grant are summarized as follows:
 
1) Development of the Centralized Information Center, using a computerized

bibliographic information base, and the Center is one of excellence. 
The addi
tion of CIDNET has broadened the base and makes the Center more diversified
 
and user oriented on both a local and international basis. The geographical

bibliographic index, "A Bibliography of Moisture Utilization and Agricultural

Development in Semi-Arid Tropics: 
summer rainfall agriculture" was published

by G.K. Hall & Co. This is a good indication of the success and usefulness
 
of the Information Center as a tool to outside users. 
 2) The crop selected by

the MUSAT:sra research committee as one in which the total program at UCR could
 
have an impact on production in the semi-arid tropics and other semi-arid
 
regions of developing countries is cowpeas. An extensive applied research pro
gram has evolved at Riverside, including studies on symbiotic N fixation, soil
 
physical properties and their effect on cowpea root development, cowpea breed
ing for drought resistance, soil-water management on crop production and soil
water balance and modeling. Considerable exptertise concerning cowpeas has
 
been developed which can be applied in developing countries. Cooperative ex
change programs have been continued with ISRA in Senegal and the French research
 
organization ORSTOM. Exchange of scientists with these groups has proved to be
 
a strong linkage in developing expertise oncommon problems in semi-arid

regions. The International Symposium on Rainfed Agriculture, and the resultant
 
"Proceedings" which have been distributed 
on a wide geographic basis, have'in
creased the information exchange and developed a wide range of worldwide link
ages with scientists and government leaders.
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II. DETAILED REPORT
 

A. General Background and Description of Problem
 

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

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

The interrelationships of these factors allow us to develop reliable plans
 

for the development of food production techniques as they affect land use.
 

This needs to be sccomplished 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 significant 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 constituted
 

only a few small 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 zones of Africa, where acute drought conditions resulted
 

in great human suffering the early 1970's, 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 areas of the world, involves the essential component of water management.
 

Although considerable attention has been given to development of crop
 

varieties and agricultural practices under adequate moisture conditions,
 

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 agriculture in the United States cannot simply
 

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

If farming productivity in these regions is to be increased, it will be
 

necessary 1to employ integrated systems approaches to developing crop manage
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ment practices for specific crops, soils, and climatic conditions. Such 

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

tion, fert ilizers, leve! s of mechanization, etc.) and they must be economically 

and cuI tura I Iy foam ibI P for app] ication in the ,level oping countries. 

Civen tLis prcepLion of the problem and the d(irection for approaches 

to a solution, the Univ rs itv of Califi-ornia, Riverside was able to measure 

its ab iitv ti work toward that soiWLion. CR, through its Cit rus Research 

Center and Agricu ltural Exporiment Stiion, has been continuously invoLved 

since probl) related mangtme agriculture/907 in Iems to res.archi and g t of in 

arid and semi-ar id lm Is . Te Acgri(ul tura 1 iI:periment Stat ion has as one 

primarv ais sion the d:ve lpin t knowI.., d:" I plants "I importance to agricul

ture in semi-arid tropicoal climates. [his mission relates primarily to 

agricn ltural prcd, 't ion in semi-arid Southern- California , but the AES has 

acquired an internaLional reputation in sub-tropical horticulture and 

semi-arid land crup product ion that goes back to the earlv 1920's. Members 

of its research Htal f are i nvoltved in many international organizations relat

ingp to ricul] a t i served as consultants in many foreigna tLre andhave lrequently 

lands. 

It was evident, therefore, that UCR already had strength in this area, 

and could increase that strength with the support of the grant. Other aspects 

of UCR's present st rength and capacity for growth include: 

(1) Instructional Resouces: UCR, with its various divisions and colleges, 

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

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

One hundred twentv-seven staff members of the Agricultural Experiment 

Station ICold appointments with the College of Natural and Agricultural 

Sciences and thus share their expertise in crop production, soil-water 

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

and otler research areas related to semi-arid ecosvstems. UCR already 

offers a varietv of mu ti-disciplinarv degree programs, setting a 

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

specifically with grant-related topics. 
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To complement and enlarge its present instruction resources, under the 
211(d) grant IMCR proposes to: (I) increase the gradlu:at, program and add 

an internationiL di-mension in dryLind farm in.- 01for ts W1oId1 h made to 

increase the number of students from devetop)ino c untries in the field of 
iryland far-ming; (2) initIta to Outreach Trainining Programs, short-term 

cour o.s desi.ned for devoloping country personnel; (1) inst-ittC special 

non-d.,,ree programs desi ,,ned to train grouns for work in semi-arid tropical 

regions of the devel opin, countries. 

(2) Research Resources: Staff memners are encouraged to devote research 

efforts to grant-related projects. In the course of the State of the 

Art review, specific problem areas have been identified and research 

projects undertaken. These research projects include dissertation 

research by graduate students as well as staff research. 

(3) Informational Resources: the UCR Library has a collection of over 

one million volumes in open stack arrangement. One of its specialized 

branches is the Bio-Agricultural Library, which contains an outstanding 

collection of more than 86,000 books related to agriculture, sub-tropical 

horticulture and the hii,Lcgical sciences. It currently receives some 

two thousand fifty-five 'erial pubiications. T'mgh contracts with 

commerciai oo rye'.or s.of hiblic ma phic dat a bass (LOckhed Ilnd Svs tems 

Development (:rp),r.tion) the LUCR Librairy oftcic.s k.',mput,-r literature 

searches ,n a nunber of da-,ta bases, in I ud in,' CA! NT IS, and BIOSIS. 

Under the grant the UCR Library is enlarging, its collection in the 

topics of agriculture in the semi-arid tropical regions, geographic, social 
and economic works on the Sahel area of West Africa, and all material 

related to grant problems. This collection is recorded on a computerized 

data base that provides quick and easy access to any of the material 

through indexes of title, author, source, subject and geographic areas.
 

(4) Consulting Services: 
 Already experienced in consultation services,
 

the staff of the Agricultural Experiment Station and of the College of
 

Natural and Agricultural Sciences is increasing its expertise in pro

blems of the semi-arid tropics to provide a core of personnel available
 

for advisory tasks for the developing countries.
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B. Purpose of the Grant
 

The grant is being used by UCR to develop an institutional response 

capability to deal with dryland moisture conservation, utilization and farm

ing problems in arid and semi-arid tropical regions in developing countries 

with summer rainfall. This capabi iity requires building a core of experienced 

faculty with expertise in advising and training, knowledge of the research 

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

in tl develo ping countries, and contribute to upgrading'heir capabil ities 

for improved crop protduction and moisture uti ization through integrated 

crp-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 strengthen the 

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

tions with appropriate institutions here and abroad so that an institutional 

response capability can be achieved in drvland farmipg in arid and semi-arid 

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

tence will be as follows: 

(1) Improvement of UCR's understanding of the current status 

of present and proposed practices ir moisture conservation and
 

utilization in dryland farming and their applicability to 

developing countries in semi-arid tropical regions. This will. 

include an improved understanding of dryland farming systems
 

and environmental conditions in the developing countries.
 

(2) Development of mechanisms which make possible effective
 

interdisciplinary research, advisory and Extension capabilities
 

relating to dryland farming.
 

(3) Improvement of educational capabilities at UCR for stu

dents and staff to acquire greater knowledge of the principles
 

and practices ol dryland farming throughout the world.
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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 Sahel in the State of the Art report 

and other project activities. 

2. Review of Critical Assumptions - Assumptions were made that 

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

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

Assump tionNo_. 1. - It is a ssumed that AID/W will provid,' assis

tance in the initiation of 1inkaqes with the developing countries, 

in identifving training - ods oi institutions and individuals and 

sites for cooperative Activitv in the deveiopingcountries, and in 

the excl:ange of informatinas part of the linkage network. 

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

institutions wilI cooperate with UCR in: regard to the initiation 

and strengthening of linkages, exchanpes, and visits by staff 

and students, information exchange, and other cooperative activities. 

Assum]ption 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 UCR and the educational offerings that are 

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



III. ACCOMPLISHMENTS
 

General or Introductory Statement
 

The team concept selected 
as a means of developing an interdisciplinary
 
relatimship ,iuawn fantv involved in the program has proven successful in
 
achieving ,ach ohjective/output 
in the grant program. Effectivelv used in
 
agriculturi-al research, this method 
has adapted well 
to use in the project, 
and rhe teams that were selected during the first two weeks of the program
 
have remained stable except for 
a few changes or additions in personnel.
 
Guideline materials were also developed in the early stages of 
 the project
 
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 programs to
 
satisfy each cbjective/outpot 
in a sequence to meet the timetable of the
 
grant. The team responsibilities are 
as follows:
 

1. Information Resources Team 
 Objective/Output 1 & 2
 
2. Research Team 
 Objective/Output 3
 
3. Educational Training & Advisory 
 Objective/Output 4
 
4. Curriculum & l)evelopment 'ream Objective/Output 5
 

A. Objective/Output No. 
1: Central Information System
 

1. Narrative Description - The Information Resources Team identi
fied two major targets for the term of the 
grant within this desired objec
tive/output: (1) 
to provide project team members with the information
 
needed for them to prepare a State of the Art report and to embark on the
 
cooperative 
research projects which will constitute their work in the overall
 

project; and (2) to 
establish at UCR an Information Center on agriculture
 
in the semi-arid tropics. 
 This latter 
target would make existing informa
tion, as well as 
the results of the project research, accessible to interested
 
researchers and other groups the world over.
 

A major undertaking in establishing this Information Center was 
the
 
preparation of a computerized bibliographic data base using TRIM (Technique
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for Report Index Management), 
a program developed specifically for the 
or
ganization of sMiilI Special LOlleer ions by Everett Wallace, Associate
 
University Librarian at 
UCR and head of the Librar'Ys Systems Department.
 
This data base is now comprised of 12.000 items. 
 ncluding jour-nal articles,
 
monographs, reports, and rerpriL frtom a wide va -iety of sounrces . Proce
dures were 
initiated and tested with the acquisitions and cataloging depart
ments of 
the UCR Libraries for integrated efforts in building the 
collection 
according to the w:rant objectives;. Liaison with rho Ser ials ad Mographs
 
departments of 
the Library have been effected and, since the grant involves
 
interd iscipl inar 
 researc . cooperation was soug ht and rece 
ved from the
 
d iverse branches of the University 1.ibraries. Gladvs Murphy, Head of
 
Sciences Acquisitions, has proved eaceptionallv 
resource ful in developing
 
procedures for locat ing and purchasing material from sources rangiag from 
U.S. distributors to remote 
research stations in West Africa.
 

Use of the bibliographic 
resources and collection have increased during 
the reporting year as awareness of project services continues to grow. Due
 
to increased information demands from national and 
international requestors
 
it was determined that microfiche copies of the data base would be most
 
cost-effective. 
 As a result microfiche readers have been purchased for 
use
 
by. the Information Center, students;, 
facultv and visitors.
 

Intensive informaion-support. was 
 pravided for the completion of the
 
State of the Art papers. Comp letion of 
the Resource Directory _ _ricuitural 
Research in Semi-Arid Regions was also accomplished in this reporting year. 
Project staff nevd; are given high priority, and 
new areas of collection
building have been developed to support the scope of the State of 
the Art
 
and the initiation of research projects.
 

2. Targets for the Reporting Year 
- To continue the development
 
of MUSAT:sra information services by:
 

(a) Selection of 
current and retrospective material 
from bibliogra
pies, publication lists, other data bases, recommendations of project
 
staff and suggestions from other libraries, and to acquire copies of 
these
 
items for the UCR Libraries collection, or for the Information Center
 

collection.
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(b) Review and revision of collection development guidelines. 
(c) Esthabhishment of working relationships with pubishers, dealers,

documentation centers, research centers, etc. to facilitate not only the 
acquisition of material, but also the development of cooperative linkages. 

(d) Continued evaluation of input procedures to the TRIM system and 
revision of the suIbject thesaurus. 

(e) Complet.ion for publication of the directory of individuals and 
organizations havin, expertise in agriculture in the semi-arid tropics and/ 
or African ari-u Ituiral developme nt. 

(f) Provi-kion of reference assistance and other research aids to
 
Project menhers, 
 graduate students, and other persons using the data base 
and collection. 

(g) Provision of reference assistance in response 
to requests from
 
outside the University, especially those from developing countries.
 

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

readers.
 

(i) Preparation for the fourth year comprehensive review, and proposal 
consideration of service operations beyond the life of the grant. 

(j) Coordi-.. ion with UCR Libraries reorganization plans and objec
tives.
 

(k) Centralizati , pilan tor the operation of CIDNET services. 

The m_,itude of progress toward these targets depends largely on the 
nature of the tarilets themselves. Target (a) is of course a continuing
 
activity. 
The bulk of retrospective acquisitions was planned for the first
 
two calendar 
 years of the grant, after which the budget allocation for pur
chaseof hooks and other 
 library materials drops to a level compatible with
 
continued acquisition 
 of newly published materials and selected retrospective 

mater ia l. 
The computer profile 
for ASCA (Automatic Subject Citation Alert) and
 

othbr data bases as appropriate has been reviewed and revised, along with
 
the African Imprint Library Services approval service.
 

Targets (b) and 
(c) are in response to the stabilization of acquisi
tions and a need for refinement. 
Target (d) is also a continuing project.
 



10
 

The initial adjustment of 
the TRIM format for the MUSAT:sra Informatifl
 

Center was accomplished during the first reporting year, and minor revisions
 

and adjustments hav eoccurred during the current reporting year. Target (e) 

was accomplished in this reporting yec'r and will be available in December of 

1978. Targets (f), (g), and (h) are ongoing in nature and 
are handled as
 

approprtat,.
 

There has been a measurable increase of assistance to all categories
 

of users. The receipt of information requests takes priority over other
 

ongoing prjects. Target (i) was accomplished in the reporting year. Target
 

(j) is also ongoing and relates to a closer liaison with the University
 

library administration and an increased emphasis on integration of materials
 

into the UCR libraries. Target (k) is ongoing in nature and involves the 

development of a centralized cooperative and effective service unit.
 

Assumptions were made in the drawing up of thes" targets that would
 

have a negative impact if 
they should prove to be incorrect. The assumptions,
 

unchanged since the first reporting year, are as follows:
 

(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
 

:operative activities.
 

(2) It is assumed that existing University staff and facilities will
 

be able to absorb increased workloads from project tasks (i.e. keypunching,
 

ordering of materials, cataloging), or that project funds can be used 
to
 

augment these facilities as needed.
 

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

tion will prove to be available.
 

The means of verifying progress made in this category include on-site
 

visitation, reference request statistics, inspection of the data base
 

printout, the project Annual Reports, And descriptive articles prepared
 

by the Project Librarian and appearing in 
information science and agricultural
 

development literature, trade publications, and CIDNET brochures.
 



3. Accomplishments
 

a. Accumulative 
- The data base now teuntains 12,000 entries of
accessible information and is progressing at a steady rate 
of acquisitions
and pro,,essfi.g. Current acquisition procedures Lnvolve the current awareness services of ASCA and other data bases as a;-propriate and the African
Imprint Librarv Services approval program. Cifis, exchange publications
:ind the scanning (f a] current agricultural billiog raphica l materials remainspart of the on;ol ng procedures. Awareness of arid publicity about the projectcontinues to expand aas result of publication.; personal and organizationalcontacts, correspondence , referral/exchange systems (as exemplified by CIDNET)and involvement in professional meetings. The Research Team has devel-opednumerous projects, and library support of these activities has significantlyincreased. The number of visitors - .e Information Center, both national 

and international, has also continued to increase. 

b. Reporting Year - the ofAt end the reporting year the MULJSAT:sradata base had 12,000 entries and some 5,000 still in process, made up ofboth the backlog of scanned journal articles from the UCR holdings and new
 
acquisitions 
and orders. 

Expenditures at the end of the reporting year totall.ed $29,011.37.
figure represents This 

:;erial sub-criptions, African Imprint Library Servicesapproval plan, maps, purchase of computer current awareness services, monographs, reports, etc. In the philosophy of the grant concept and of theInformation Center, the Project Librarian has worked with the UCR Library'sCollection Development Department in drawing up guidelines that define anddescribe the kinds of material being purchased. Because the project crosses
 a number of discipline lines, continued coordination is necessary to avoidduplication or conflict with other collection development forconsultants 

the academic disciplines.
 

In accordance 
 with University-.wide library policy, the UCR SerialsDecision Committee reviews each nei. serial title proposed tofor addition theNTSAT:sra Information Center; there is also a Serial.s Deselection Committeewhich oversees the elimination of expendable serials from the collection in
 

http:29,011.37
http:totall.ed
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order to meet the problem of increasing journal costs and decreasing budget
 

allocations. Although the serials selected for the MIISAT:sra collection
 

by the Project Librarian are automatically approved. he Project Librarian
 

has uen woiking closelv wit these groups to Iorestall any conflict ana to
 

ensure the maintenance of the col lection aiter the term of the grant.
 

atrial for e :'USAT:sra Information Center collection is ordered 

from a wide variety of sources. A good deal is produced by U. S. pubiishers 

or other organlzti: ons, but the bulk is publisheod abroad, eithe r in lurope 

or in the developing countries. U.S. dealers cain he ' 1 i led upon ofr acquisi

tions from many European publishers, and Africon Imprints 1ibr-rv Services, 

a New York based firm, has provided excellent service in acquis-it ion of at 

large number of African pubications. For tre most par t , however, ordering 

must depend on direct correspondence with the pubIisbur- or agecies overseas; 

the large volume of orders involves the Acquisitions l)epart meit in a great 

deal of cleica1 work,. and nucessitates procedures for dealing with foreign 

languages, currencies and bill ing conventions. In additi.on, spec ial attention 

must be given to following up on orders since tex are prone to go astray 

in the mail or in bureaucratic snarl-ups. 

A vital objective of the grant was accomplished in this reporting year 

through the completion of he Resource Di rect ory o f Agricultural Researchers 

in Semi-Arid Regions. Contract negotiations have been completed aiid the 

publication will appear froem ;. K. Hal! in M-cembe r of 1978. Thtis I) irectory 

complements the previous project publ.ication of the geographic index of the 

project data base which has been well received, as evidenced by favorable 

reviews in the literature and sales by the pubLisher. 

The Resource Directory of Agricultural Researchers contains over 1,500 

citations accumulated through the correspondence files of the project, refer

ences from researchers and research organizations, and international visitors. 

The organization of the Directory is based on the principle of a telephone 

directory and the citations are retrievable by name, organization, subject, 

geographical area and physical location. Thus, one wishing to locate other 

researchers working in a particular subject field or geographic locale would 

look tinder the appropriate topic and also under the geographic location--i.e. 

Nigeria, for example. It is hoped the Directory will promote an expanded 

http:additi.on
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awareness of and cooperation among individuals and organizations engaged in
 

similar agricultural research in semi-arid 
 regions. 

The l'rojcr Li hi-ar an has been involved in a wide range of activities
 
during the report [ng year. In NovLmber the 20th annual meeting 
of the Afri
can Studies Association (ASA) was held jointly :ith the Latin American
 
Studies Assoc izition (LASA) in 
 Hiouston, Texas. This type ol cooperative mecting 
reflects .n !Wal 'eus; 0 f simi Iar prob I .e;mIn developing, areas irregardless
 
of geographic location. 1I- also comi]ements and supports what our project
 
experiences have been 
 in relation to information requests. 

Ci I)NET Iis cont OiuOl t.,, ope-rate with cooperation and increasing effi
ciency, and CI) member universities have iticreased 
 with the addition of Idaho 

Universitv and Washinoton St;ate Uni.versitv in this reporting year. Member 
universities report increased usage of materials and the referral system is
 

operatin, smo tlvy.
 

A CI DNET moot: in5 was arranged and hsted at Riverside in November 1977
 
to review progress and to plan future ,bijtt ives. 
 The first day of the pro-
gram included update presentation by each university 
 wtomber representative,
 
a presentat ion Iy Infotmation 11aindlin.,, Services from Colorado, and a demon

stration o:Cf a compact microfich, reader 1y U.S. Datacorp of Los Angeles.
 
Meeting participints wcre given copies of 
 the entire UCR data base on micro
fiche in the .;) it of cooperation and accessibility to our resources. 
 The
 
Information lfandlin, Services group explained 
 their services and purpose to
 
provide information systems to specific user groups and to acquire 
 and market
 

information.
 

The seond day piogram included a presentation by Kanti Rawal of Infor
mation Sciences/Genetic Resources 
 (ISGR), a Colorado organization, relating
 
their experiences with comununication 
 tunctions to make planning more effective. 

This CIINET meIet'ing served to raise and discuss questions and problems
 
related to sustaining an ongo ing network 
 and the potentials for expansion. A 
need for document delivery is evident, as well as the need for funding to 
support it. UCR is researching the alternatives and hopes to put together 

an acceptable proposa. 
In Cebruary of 1978 the project Information Center participated with 

Southwest Research Institute of San Antonio, Texas in 
a project exploring
 

the scope and content of our computerized information retrieval system. 
In
 
addition, much of our directory 
resources were utilized for an AID-related
 

project by Southwest Research Institute.
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Preparatims were made for AID's fourth year comprehensive project
 

review on May 2-4, 1978 in anticipation of the end of the project. The assess

ment of the accomplishments and performance were beneficial to both sides,
 

and the o matin Center was wei1 received.on 


An sii(hi mtitl1d "Glimpses of Traditional1 A_,icultture in tpper 

Vol La" was placed by the i'r'oject Librarian at the campus building housing 

the College of Natu;ral & .Agricultural Sciences. The display included agri

cultural imp Icments, household utensi ls and color photographs i l lustt t ing 

various apects of village lite. The inspiration, iWtarst and materials 

for the exh ibit were provided b the project research of Robert Ford, Project 

Leader in Uppr Vita.
 

A rgula- caumn tor the L1CR Libraries newsletter enktit d ",Memos 

from XUSAT:sra" .wasinitiated by the Project Librarian to [elate: notable 

acquisitions, qpecia Ievents or projects and to convey awareness of inter

national visitors. 

Microfiche copies of the project indexes are now available and this
 

facilitatUs Lhe acquisitions and references processes, while providing a
 

compact listi n tool for our 12,000 entries. The Information Center currently 

nouses 4,500 items,,as weli as providing reading space for users and working
 

space for the Information Center staff to handit, reference questions, locate 

materials and process acquisitions. Tbhis reflects a decrease in the number of 

items housed since approximately i ,500 items have Neun transferred to the 

main campus library collections and a deqignated area in tihw Bi-AgricuItural
 

Library to provide the Information Center with vital working space.
 

The State of the Art on Agriculture in SLmi-Arid Environments is in 

the final stages of completion and the authors have drawn heavily on the
 

Information Center for research aid. Such assistance, whether for local
 

staff or distant inquiries, may consist of specially 4enerated bihliogra

phies from the M4USAT:sra data base or wider reference searches which yield
 

citations subsequently added to the data base and collection. 
 Referrals of
 

complex questions to other CIDNET resources or to other institutions were
 

also done. The Project Librarian prepared the index for publication in
 

consultation with the editor. Information Center staff also assisted 
in
 

final publication preparations for the Proceedings of an International Sym
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posium on Rainfed Agriculture in Semi-Arid Regions held at 
the University in
 

April 	 of 1977 and now readily available.
 

Other activities Of Lhe Project Librarian 
have included an article
 
on MUSAT:sra for thel Naiional Agricultural l4braries Information Notes and
 

a directory Iistina, of the project for the revised 5th edition 
of A Compre

hensive Cuide t.o) Centers of Specialized 1nformation, published by Gale
 

Research Company.
 

c. Total Expenditures - Expenditures for the reporting year were
 

$29,011.37.
 

B. Objective/Output No. 2: Network of Worldwide Linkages
 

1. Narratlve Description
 

The establishment of an Information Center and a network of world

wide linkages arecioselv connected. As can be seen in the discussion of
 

targets and accomplishments above, the formation of linkages has been an 
important means ot acquirin'. nev., sources of input for the data base, 

In the report in , vo.1- there has been continued personal and pro
fessional ties With thiI ) l itholhres.t,'arch orgainiza'tions of Institut do 
RechercIl d 'A.ronomli, iropicil (ORAT), Centre National de la Recherche 

Scientif ique (CNRS ), I'Office do la Recherche Scientifique et Technique 

Outre Mer (ORSTOM), and West African counterpart,, such as Centre National 

de Rechercheq7 Agronomiques (CNRAL) in Senegal and the International Institute 
of Tropical Agriculture (IlTA) 
 and the Institute for Agricultural Research
 

in Nigeria and other organizations in Upper Volta, Mali and Niger.
 

These 	linkages were further strengthened by the following activities:
 

1) Visitation by the Program Director at ORSTOM and 
IRAT headquarters
 

in Paris, and with their scientists in Senegal and Upper Volta. Meet

ings were also arranged with various government agencies in Senegal
 

and Upper Volta and with scientists at their research stations in
 

these countries. 
 Visits were made with the AID Missions and with
 
ICRISAT's West African headquarters at Dakar and their research station
 

in Upper Volta.
 

http:29,011.37


16
 

A staff member visited Paris and Senegal in search of information
2) 


on Acacia albida, providing new contacts and strengthening existing
 

ones.
 

3) A meeting was held and a proposal on cowpea production developed
 

with representatives from Senegal, IITA, Cornell University, Boyce
 

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

ductive meeting and has greatly strengthened UCR's linkages with
 

Senegal and IITA. Through these meetings a strong interest was created
 

for developing a cowpea project to be conducted in Senegal that would
 

have application to other semi-arid regions.
 

4) The scientist exchange program was continued with ORSTOM. A
 

nematologist from ORSTOM's research laboratories in Dakar spent the
 

year at UCR doing research on nematode population problems in semi

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

UCR. Plans were formulated to continue the exchange program with
 

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

institutions would take part in the program.
 

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

studying farming methods and systems on a village level--provided an
 

opportunity for many visiting scientists to gain knowledge of the Oua

higouya region by visiting and touring the area with the project
 

director. The study provided ICRISAT with assistance in their plant
 

breeding testing program for sorghum and cowpea. The Upper Volta
 

project director located sites and recorded data for each of the sites
 

located within the village areas of his project. These linkages and
'

those with visitor/I provided a base for extending worldwide linkages
 

and strengthening existing ones.
 

6) Visitors to MUSAT:sra from many agencies have provided a base for
 

various worldwide linkages with developing country governments, in

cluding embassy personnel, research scientists, agricultural and rural
 

development officers and others.
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7) Consortium for International Development (CID) has provided many
 

contacts and opportunities in establishing worldwide linkages.
 

Contacts and information exchangesa have continued with the Centre
 

Regional de Formation Pt d'Application en Agrometuorologlie et iydrologie
 

Operatione l i , (ACRYHII.I') in Nigcr, Comito Inter-Africain d'Etudes Iydrauli

ques (CIEtl) in 
Upper Volta, C(mite lPermanen t Oteretat a de Lutte Contre la
 
Secheresse (CILSS), the Agricultural University at Wageningen in rve Nether

lands, and the Inturnational. Irrigation Information Center and 
the Volcani
 

Center in Israel.
 

informat Lon exchange Iinkages have been maintained with the con
sulting agency Socie te Africaine d'tEtudcs 
ct de Dove'oppement (SAE)), the
 

International 
Inst-itute cr Tropical Agriculture (1ITA), and the Institute
 

of AgriculturalI :searci 
at Samaru, the International Crops Research Insti

tute for the Seomi-Arid Trop ics 
(1CR[SAT) and Al.-ndia Coordinated Research 

Pro ject for Drvland Airiculture (ICAR). 

Add itional contacts and exchanges have been made with key regional 

units such as toe Interinational Livestock Centre (ILCA) in Ethiopia, Institut
 

Senegalais de Recherches Agricoles (1SRA) in Senegal, and West Africa Rice
 

Development Association (WARDA) in Liberia.
 

New contacts and cooperation'for information distribution have
 

been established with the International Food Policy & Research Institute
 

(IFPRI) in Washinton, D.C., 
the Institut National de Recherche et de
 

Documentation de Cuinee in Guinea, the 
Casamanco 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. 

CIDNET, the information network for CID, has provided contacts 

from various countries where (ID projects are beinn conducted, such as
 

Niger, Chad and Egypt.
 

The goal of providing 
a document deiivery system to researchers
 

in developing nations is making progress. 
 Extensive discussion, research,
 

literature review and analysis have tak-n place that 
will lead to formula

tion of a proposal; in the process 
some meaningful statistics have been
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compiled by the Project Librarian which provide an overview of actual ser

vices provided in terms of numers over the past four years. The figures 

indicate that over 2,000 requests have been handled bv the Information 

Center. )etails and a breakdown of the statistics are included in the 

appendices for reforence. The ,stablished cooperative reference service 

linkages continue to be maintained and further developed and will provide
 

the foundation for the model document delivery system.
 

2. Targets for the Reporting Year
 

a) Publication of the Resource Directory for Agricultural Research
 

in Semi-Arid Regions by G. K. Hail.
 

b) Continued active correspondence with linkages and new contacts
 

through an exchange of publications, information and ideas.
 

c) Sponsor n(7TDNET conference to update members on activities,
 

share problems and discuss potentials and future directions.
 

d) Active documentation support of research project publications
 

and activities.
 

e) Increase awareness and demand for Information Center services
 

by a broader base of publicity including articles, exhibits and
 

participation in national/international merLLngs.
 

f) Exploration of inexpensive approaches to document retrieval and
 

delivery.
 

g) Continue personal contacts with scientists and government leaders
 

in the developing countries, international organizations, AID Missions
 

and other institutions.
 

h) Completion of the State of the Art on Acacia albida.
 

i) Develop with cooperation from other organizations a preliminary
 

proposal for a project in cowpea production and related activities
 

to be conducted in Senegal.
 

j) Continue the scientists exchange program with developing countries.
 

k) Complete the MUSAT:sra project in Upper Volta.
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The magnitude of accomplishment of these targets has been determined
 

by responses received from tile accomplishment of the targets:
 

a) The resource directory is in the final stages of publication.
 

b) Correspondence continues to be active and effective, and the 

duplicate exchange system has been broadened. 

c) A CIDNET conference was initiated and hosted at UCR to share 

ideas on the collaborative networking system. 

d) Information Center staff assisted 
in preparation of the State of
 

the Art on Agriculture in Semi-Arid Environments and the Proceedings 

of the International Symposium on Rainfed Agriculture in Semi-Arid 

Regions.
 

e) The Project Librarian produced and distributed project services 

information through articles in national/international newsletters, 

exhibits and meeting participation. 

f) Copies of the entire computerized data ,.se and updates are now 

issued in microfiche. Information Center users at UCR have been 

trained to use the microfiche readers that are provided and are able 
to easily identify and retrive needed information. 

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

Project Director to strengthen existing linkages and to develop new 

contacts for the State of the Art Acacia l[bida project leader. 

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

were sent to AID/Washington for distribution as appropriate. 

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

IITA, Cornell University and Boyce Thompson Institute. 

j) An ORSTOM scientist from Dakar spent the year working in the UCR
 

Department of Nematology.
 

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

in March and the project terminated.
 

Assumptions were made in the drawing up of these targets as follows:
 

1. It 
is assumed that AID/W will continue to provide assistance in
 

the initiation of linkagc:s with developing countries in identifying
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training needs of institutions and individuals, and sites for
 

cooperative activity in the developing countries, and in the exchange 

of information as part of the linkage network. 

2. It is assumed that institutions in the U.S. , other developed 
countries and less developed countries will cooperate with UCR in 

the initiation and strengthen ing of linkages, exchange of informa

tion and visits by staff and students and other cooperative activi

ties.
 

The means ot verifving progress made in this category might include 

on-site visitations, review of correspondence files and computerized indexes, 

the project Annual Reports and other in-house and external reports, in1cI uding 

publications in professional literature by the Project Librarian and other 

Project staff, 

3. Accomplishments
 

a. Accumulative
 

During the first reporting year bulk mailings were made to re

search institutions listed in a number of directories covering arid lands,
 

agricultural development and African studies. 
Nearly 1,000 letters and 

descriptive brochures were sent out, opening up several hundred files of 

active correspondence. Often, inquiries about publications we desired to 

order netted replies that led to further linkages. Additional references 

were added to the preliminary bibliography during the second reporting year 

and another mass mailing was made to research projects identified through 

the Smithsonian Scientific Information Exchange which, 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 was tailored
 

for use in developing a directory which was then indexed by name, organiza

tion, location, subject field and geographic area of interest. Complete
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addresses are printed but 
are not a searchable field of information. Sear
ches 
can be made on any of the fields or combinations thereof. 
The directory

is keyed to the correspondence files which yield fuller information than that
 
recorded on computer.
 

The second reporting year involved expanded travel and personal

contacts for cooperative linkages through joint research and training pro
jects. Attendance at professional meetings and communication with colleagues
aided progress and successful results and valuable contacts were obtained. 

The project hosted several visitors as a result of contact with 
the African American Institute's visitor program and the Institute of
 
International 
 Education. Excellcnt progress was made in the area of organi
zational linkages with I[SRA and CNRA in Senegal, and AT, IITA, ORSTOM,
 
OfVS and ICRISAT 
 to name a few. The project played an active role in the 
activities of the Consortium for International Development (CID) and provided
background information for travel teams. In September of 1.975 CIDNET
 
emerged as 
 a new dimension of CID, and the MUSAT:sra Project Librarian was
 
designted 
 as tihe CfDNET reference coordinator. CIDNET has provided closer
 
affiliation with both 
 national and ifternational research organizations and 
individuals.
 

Direct commun ication through visitation with FAO personnel in Rome 
resulted in a coper&iw des-ire to link both Bureau fnterafricain den Sols
 
(BIS) and AGRIS 
 TROPICAL to the CID network. As CIDNET develops this linkage
has application potential since MUSAT:sra and CIDNET are both interested in
cooperative projects with centers in the developing countries and in providing 
information services to researchers in these countries. BIS, located in
 
Bangui, Central 
 African Republic, provides information on soil sciences for
 
Africa by analyzing and disseminating the information through 
 the periodicals

"Bulletin Analytique ensuel" and "Sols 
Africains" and they participate in
 
the AGRIS TROPICAL soil sciences 
 sub-network to cover the soils and natural
 
resources literature 
 for Africa.
 

Duriig 
 the third year the International Symposium on Rainfed 
Agriculture in Semi-Arid Regions provided many new personal contacts world
wide. Participants visited with faculty and staff at UCR and toured 
research facilities. 
Among the participants in 
the Symposium were key
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contacts affiliated with MUSAT:sra projects at Riverside and in the develop

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

following the meetings and this provided a cementing of relationships and 

planning for new and continu ing projects in cowpea research and in the 

scientist exchange program. 

Cooperation and exchange of information with the Niger River 

Commission and Com.nite Interafricainc des Etudes lvwtrauliques (CIIEM) have 

continued. In i l a ntact. on the basis of an exchan ge of materials have 

been made withI tLhe ne.: v forued CILSS/,HO Sahcl Program, ACiIYMET Cen ter 

(Ag ricultiure, ivdro-,logy and Meteorolov), a linkage which provides an 

excellent compl ment as it adds the dimension of meteorologvical sources. 

Valuable personal contact and potential Inoka was deve lolped at Lhe 

Symposium with the Niger Inst Ltute for Agronomy Researclh "d the INRAN 

Laberatoire do l'LIevage in Niamey, Ni er. These organizations deal with 

areas of rance 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 Organization (CENTO), which represents seven leading agricultural 

institutions in Iran, Turkey and Pakistan, and scientists from that region 

attending the Symposium, requests for research information continue to he 

received. 

A major affiliation was developed with the Vol cani Institute of 

the Agricultural Research Organization 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 studies and various other crop and irrigation pro

jects. In consideration of the project's concern for increasing the adap

tive research capability of UCR faculty, two Postdoctoral Fellows from the
 

Volcani Institute have been supported by MUSAT:sra to work on research
 

activities related to the program. This linkage was further extended by
 

a visit to MUSAT:sra by the Managing Director of the International Irriga

tion Information Center (IRRIG) of the Volcani institute. IRRIC is a
 

member of the International Development Research Center (IDRC) in Canada
 

and publishes the Current Annotated Bibliography or Irrigation (IRRICAB).
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This center utilizes 
seven data bases and cites 1,250 journals. The Managing
 
Director expressed particular interest in affiliating with CIDNET. 
Since
 
IRRICAB deals with agriculture in developing countries this linkage is
 

highly desirable. 

New Central American linkages were initiated as a result of
 
inquiries from the Centro de Investigaciones Agricolas de Tamaulipas (CIAT)
 
in Columbia. 
CIAT is an international research center dealing with tropical
 
agricultural research and cooperates with the Colombiano Agropecurio (ICA)
 
and other research organizations. 
 There are 40 experimental stations
 
involved and numerous projects are being conducted in dryland farming;
 
CIAT's willingness to 
cooperate offers an additional resource 
to the world

wide network linkage system. 

As a result of the project's International Symposium a new profes
sional linkage achievedwas with the Agricultural University Wageningen of 
the Netherlands, whose tillage laboratory conducts projects on tillage 
systems and soil management for semi-arid regions, with special reference to 
the Sahel. Information has been exchanged and reference assistance supplied and
 
many otiginal pub i 1cations 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 of African Studies (SIAS) operates 
as 
a documentation and research center on African affairs in the Sahel region. 
Exchange of information and documents provided a useful linkage as SIAS 
became involved in a major project of the present state of knowledge, future 
implications of research on water use,and water needs and 
resources in
 
Africa. The MUSAT:sra Information Center was 
contacted by the Documentation 
Center on Science and Technology for National Development in Africa of the 
Research Policy Program at the University of Lund, Sweden. They expressed 
interest in exploring alternative approaches to better utilization of 
science and technology to meet basic human needs and provide a publications
 
exchange program. 
They also pub'lish a newsletter and are interested in
 
creating an informal and open-ended network as an "information exchange."
 

Vital linkages were achieved through an Information Exchange for
 
Development in the Sahel Conference at Michigan State University. 
Conference
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participants included L. B. Guindo, head of the Documentation Center for 

West Africa Rice Development Association (WARDA) and Ouamane Silla of the 

ComitQ Permanent Interitats de Lutte Contre la SKcheresse dans le Sahel 

(C ILSS). IARDA utilizes the compute- programs of the FAO Documentation 

Center. Although the main objectives are to previde an information service 

on all aspects of rice production to member nations, the structure of 

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

all types of rusearch material in addition to ricv-related information. 

The member nations include Benin, (;arabiA, Ivory Coast, Liberia, Malt, 

Mauritania, Niger, Nigeria, Senegal, Sierra Leone, Togo and Upper Volta. 

Services which could be illized for document del iverv include computer 

facilities, microfiche production, and microfiche readers at all centers 

in the member countries. An exchange program was initiated. 

As the institute of the Sahel is established through the Club 

des Amis du Sahel, mechanisms for coordinating and sharing information 

can be utilized through the organizational structure. The Institute is 

attempting to identify, encorage and support information services already 

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

Sahelian information services and information centers of international 

agencies. This linkage could establish a large network of referral ser

vices accessible to meet the requests of users. One of the goals mentioned
 

by CILSS invelves network sharing among users of the information services.
 

A recipient of information from centers within the network would in turn
 

be encouraged to supply appropriate centers with copies of reports, records
 

of data, etc. In addition, there would be no limitation on the kinds of
 

information or the format to be collected or provided for dissemination;
 

this recognizes that a wide variety of media is necessary for the success
 

of development efforts.
 

While in some cases initial contacts had already been made
 

through correspondence, continued and strengthened linkages have been ob

tained through persona] research and project contacts, which seems to be
 

the most successful means of maintaining and furthering linkage interests.
 

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

ever-expanding possibilities.
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Activities and continued linkages with the Consortium for [nter

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

MUSAT:sra program. CIDNET linkages have involved providing information
 

for CID travel teams. 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.
 

MUSAT:sra has been designated and is functioning as a major U.S. source
 

of information for this service and new linkage sources have resulted from
 

this cooperative effort. 

Another affiliation resulting from CIDNET activities is with 

Midwest Universities for International Activities, Inc. The Program of 

Advanced Studies in Institution-Building and Technical Assistance Method

ology (PASITAM) has initiated an exchange of materials with the MUSAT:sra 

Information Center such as the PASITAM Newsletter and other resources of 

the Documentation Center at Indiana University. 

b. Reporting Year
 

Accomplishments in this Objective/Output have included the continu

ing process of research and personal contacts, linkages formed by project
 

correspondence, cooperative projects, publications, CIDNET and AID referrals
 

and continued participation in the African-American Institute and the 

Institute of International Education visitor programs. As evidenced by 

the cumulative accomplishments report, exce. lent prospects continue to 

point toward the development and establishment of an international document 

delivery program. This, however, implies expansion to cover developing
 

areas in Africa, South and Central America, the Mideast and other applica

ble climatic regions.
 

Some new contacts established during the reporting year involved
 

the International Council for Research in Agroforestry (ICRAF) through the
 

Royal Tropical Institute in Amsterdam. The Council addresses itself to
 

problems in agroforestry, which is defined as a sustainable management sys

tem 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 has expressed
 



26 

great interest in services cooperation since they will be permanently
 

located in a developing country where access to information is difficult. 

The Soci&Gte d'Etudes et de Ddveioppement Agricoles (SEI)AGR[) in 

France supplies information and documentation for rural development in 

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

and a specialized information service of subject pr o Ies. This wiLl. 

prove to be a valuable contact since SEDAGRI deals primarily with franco

phone Africa and plans alsp to cooperate with estab ished Afrcan information 

ce.nters. Inlformation was exchanged with Miss Simonc Argoud, H[ead of 

Documentation Services at the I nstitutt do Recherches pour les lulIes et 

Oleagineux (lRHIO) in France. Mis,; Ar'oui fcl t that 1RiHO activities 

overlapped ours in the fields of drvland farming , drought, irrigation and 

the oil crops of jojoba, peanuts, safflower and sesame. They will con

tinue document exchanges in the future. 

Through the African-American Institute (AA) visitor program
 

contacts were made with Mr. Kolv sourouma of the National Institute of
 

Documentation and Scientific Research in Conakrv, Guinea and Mr. Sekou
 

Sissoko, 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 (IE) sent us
 

Mr. KamiV Ali Mohared, Press Relations Dirert r for the Office of the 

President in Djibouti. Mr. Kamil is to be Djibhnuti's first representative 

to the United States. Djibouti, in northeast Africa, has a population of 

100,000 with a dry and bare geography and sparse and erratic rainfall.
 

The interest in our agricultural activities and information services is
 

obvious, and we anticipate continued enchanges.
 

The Embassy of South Africa in Washington, D.C. arranged for a
 

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

J. Volschenk, who are, respectively, Director of rhe Department of Agric.
 

Technical Services, Soil Science Section, Winter Rainfall Region in
 

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

Agric. and Research Institute in Potshefstroom. Mr. Beyers and Mr. Vol

schenk were interested in information on soil and plant nutrition and were
 

genuinely interested in the organization and operation of our Information
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Center. They will be utilizing our services in the near future as well as
 

informing colleagues of our services. 

An extension worker from Botswana, Mr. Timothy Mahlanza, consulted 

the Information Center to further his extension activities in the areas 
of dryland agriculture, crop production of cowpeas, and livestock produc

tion. Materials were sent to him on these topics. 

Through CIDNET affiliation we were able to provide varied and 

numerous services such as for the recent 2 year livestock project in Upper 

Volta. It was also rewarding to note the increasing number of repeat 

clientele, that is org-anizations and individuals who have received informa

tion, specialized bibliographies and reference services in the past and are 

requesting new information. 

Representatlwe nCw associations made on a national basis included 

the Earth Satellite Corporation (EarthSat) of Washington, D.C. with search 

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 new Mauritania project. The documentation phase of the research project 

is headed by Juliana Heyman for RAMS-auritania (Rural Assessment/Manpower 

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

by Ms. Heyman for utilization in a specialized documentation package. We
 

also were provided with microfiche copies in the process. 

The Southwest Research Institute in San Antonio, Texas is involved 

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

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

with the project research program, in interviews explaining and demonstrat

ing our technical information systems. The team was supplied with informa

tion concerning the scope and content of our computerized information 

retrieval system and the preliminary run of the Resource Directory was used 

for their mailing list. 

rhis past year has seen a marked increase in the number of inquiries 

from U.S. universities requesting detailed information on our data base and
 

retrieval systems. Numerous specialized research projects with supporting
 

documentaion systems are being established throughout the nation and, as 
a
 

result of our publicity efforts, our activities are being reviewed as a
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model. This has occurred uith Kansas StaLe University for grain storage 

1iterature, Ohio State University for expanding its programs to dryland 

agriculture in the Middle East, the Universjty Of Mlissouri-Columbia with 

a research project in atmospheric science for the SaheL and other semi-arid 

tropical regions of Africa, and the University of Davton's Strategies for 

Responsible Development (SRD)) group with an integrateo agricultural devel

opment project in Niger. 

Various narlonil inquiries related direct lv to our network activi

ties and resulted in additional service requests. The University of 

Pittsburgh included u in a major tudy of library resource-sharing networks 

to determine how networks may operate. The paper ha,- been publ ished and is 

available as "Resource Sharing: Notworks: Functions." Indiana University's 

International Development Institute Documentation Center director, Mr. 

Richard A. Steele, was particularly interested in our data base and Thesaurus. 

In carlv May 1978 AID conducted a comprehensive four year review 

of our program. Materials and a Logical Framework Matrix were orrganized 

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

mation Center was included. Results of the review have beUn favorable and, 

as a result, extensive planning is underway to prepare a new grant proposal 

focusing on the Information Center, objectives (-: which would include 

international document delivery through micrnfiche format and the full 

utilization of the resource collection of the CIt)NET member universi ties. 

This reporting year has seen the Information Center operating at 

peak level of services, and many of its potentials were realized through a 

wide variety of activities. In reviewing the statistical breakdown of 

services requested and delivered (see Appendix IiI-A)we are convinced that 

an expanded program based on a document delivery system will utilize the
 

data base and retrieval services to utmost capabilities and outreach
 

potentials.
 

A formalized working conference with CIDNET was initiated by the
 

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

gress and to formulate plans for future activities and objectives. Discus

sion centered on the data bases which are continuing to be developed by
 

each of the CIDNET member universities. All five data base conversion
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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 lhe TRIM system;
 
Colorado University has been able to increase 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, means 
are being 	explored to use the total data base
 
of CIDNET 	 for a document uelivery system designed for the developing 
countries. 
A microfiche system is being investigated for that system and 
a 
microfiche of the MUSAT:sra data base has been made and copies of it pre
sented to 	CIDNE'. 
 T is is a beginning point in developing a future
 
program for an information delivery system to 
the developing countries.
 

c. Total 	Expenditures for the reporting year were 
$21,967.00.
 

Bibliography for O1)iective/Output No. 2 

Current Agricultural Research Information System (CARIS). 
Directory 	of

Agricultural Research Institutions and Projects in Wast Africa, Rome, 
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Grants 
- U.S. Centers of Competence for International Development. 
 Janu
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African-American Institute. 
African Colleges and Universities: A digest
 
of Information, New York, 1970.
 

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

1. Narrative Description
 

During the fourth year, progress toward fulfilling this Objective/
 
Output remains closely tied to progress in Objective/Output No. 1. 
The
 
State of the Art review is one of the primary concerns of the project during
 
this period, and this involves a survey of research done to date; the
 
rapidly growing collection and bibliographic data base are vital to its
 

http:21,967.00
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success. The overall problem of agricultural improvement in the semi-arid
 

tropics has been divided into specific areas, each of which will constitute
 

the focus of study ky project team members. At present the foci comprise:
 

the history of dryland farming systems; principles relating to dryland
 

farming; climatology; soil characteristics (physical, chemical, morpho

logical and microbiological); crop adaptation; soil-plant-atmosphere con

tinuum of water; crop management; soil management; water harvesting;
 

erosion control and windbreaks; pest management (including entomology,
 

disease control and weed control).
 

From 	study of these problem areas specific topics of research in
 

cowpeas have emerged which present themselves as areas of particular
 

importance and/or areas where little research has been done to date.
 

Emphasis will be placed on the investigation of techniques feasible for adap

tation to Sahelian conditions.
 

2. Targets for the Reporting Year
 

a. To complete the State of the Art Review and submit it to the publisher.
 

b. 	To continue research problems on cowpeas identified and implemented
 

in the third year, and to begin some new studies relating to cowpea
 

production.
 

c. 	To continue identification of research projects based on the State of
 

the Art and from information gained from projects underway at UCR
 

and in the development countries as well as other sources related to
 

program objectives.
 

The magnitude 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 complete at the 48-month mark, and all of the targets for this report

ing year are in a maturing stage.
 

Assumptions critical to the suecess of these targets were:
 

1) that the Information Resources Team would be able to assemble in
 

usable form the bulk of published aLd report material essential for
 

the State of the Art review;
 

2) that practical and feasible research problems whose solutions 

are likely to make a real impact on the overall problem would become S 
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evident in the course of making the State of the Art review and in
 

team program efforts.
 

The means of veri!yingproess made in this category would be the
 
initiation of projects both on-campus and in the Sahel, and completion of
 
the State of the Art review and other publications. However, on-site
 
visitation, discussion with appropriate staff members, 
 and the Annual 
Report, coupled with various in-house reports give evidence of progress, 

3. Accomplishments 

a. Accumulative - The reporting year is 
the fourth of the
 

program and accumulative accomplishments must be based on initial Project
 

planning during the first year.
 

i. The Research Team is using information gained in the literature review, 

visits with forei.gn country scientists, and a methodology approach to 
graduate student training in field research planned field programs
 

centered on cowpeas (Vigna unguiculata L.). Two projects were planned 
and initiated on the UCR campus in the third ,ear under the topic 
title "Research and Training in Crop Response to Water and Evaluating 
Drought Resistance." The projects entitled "Evaluating drought resis

tance of cowpeas," and "Soil water use, evapotranspiration and root 
development of cowpeas under varying stress" are continuing. Some of 
the field studies were repeated during the summer of the fourth year.
 
A study to determine vigor and efficiency of cowpea root systems initia

ted in the third year in greenhouse and field studies is continuing
 

and a new greenhouse study on root systems and soil barriers is underway.
 

2. During the 
team trip into France and West Africa, discussion focused 

on cooperative projects with French researchers and ministers of agricul

tureand development in Mali, Senegal and Upper Volta, with IITA in 

Nigeria, and with IAR in Nigeria. From these discussions and those 
later with the Program Director, two cooperative projects were planned
 

and initiated; these are entitled "Perception and management of semi

arid indigenous agricultural systems," and "Quantitative analysis of
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of dryland farming systems in semi-arid regions of Africa," and were 

located in Upper Volta and Senegal respectively. The study in 

and the data from thisUpper Volta was completed in December 1977 


studv is now being processed into publications and a Ph.D. thesis.
 

3. 	Other types of exchange projects involving faculty and French
 

researchers are continuing with the aim of broadening the knowledge
 

of UCR faculty.
 

b. 	Reporting Year - Although it is difficult to quantify gains
 

in research capability, an indication can be gained from implementation of 

projects, faculty involved, and graduate studuiit project progress and
 

publications as follows:
 

I. 	The project in Upper Volta was initiated in early June 1976; studies
 

were centered north and east of Ouahigouya and focused on three tribal
 

groups: the Fulse, which is the oldest farming group in Upper Volta,
 

the Peulh, a mixed sedentary-nomadic group, and the Mossi, the largest
 

farming group in Upper Volta.
 

2. 	Project plans were completed for the Senegal project with ISRA in
 

early 1976 and implemented in October with CNIRA-Bambey, Senegal..
 

Cooperation in this study involves French and Senegalese researchers
 

and the Senegalese government. This is a continuing study and will
 

result in future programs in Senegal if funding is available.
 

3. 	Projects designed to study cowpeas on the UCR campus that have rele

vance to crop production in the semi-arid tropics were initiated in
 

May 1975 and continued in the summers of 1976 and 1977. Six faculty
 

and six graduate students are conducting the studies and the infor

mation resulting from these studies will be applied to projects Ln
 

the 	Sahel.
 

4. 	Studies are continuing with the graduate course "Modeling soil-Plant-


Atmosphere Relations," with the objective on a research basis to
 

improve the models to be used in conducting the Senegal studies.
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Another aspect of Objective/Output No. 3 (linked with Objective/Out

put No. 5) is comprised of the dissertation research proposals of graduate
 

students in the program. At present seven graduate students--two in the
 

Department of Botany and Plant Sciences and five in the Department of
 

Soil and Environmental Sciences, are working on project-related disserta

tion research. Each student is involved in the field research on cowpeas
 

which provides him with a background in applied research, and each must
 

also satisfy the UCR requirements and complete a basic research study.
 

The fieid study and basic components of the research are designed to meet
 

the training and research capabilities to be applied to crop production
 

in the semi-arid tropics.
 

c. Total Expenditures for the reporting year were $105,874.02.
 

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

1. Narrative Description - Advisory functions were defined by
 

the Educational Training and Advisory Team to include problem identifica

tion and analysis, program or Project design, and Project operation, whicl.
 

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

tion. The Educational Training and Advisory Team works closely with the
 

Information Resources Team, and in this reporting period most requests
 

have been answered with bibliographic data. It is expected that as the
 

research competence in the area of semi-arid tropical zone agriculture
 

grows, and as the UCR faculty become known as a talent pool for this region,
 

agencies in the developing countries and elsewhere will call upon this
 

project for advisory purposes.
 

Another aspect of advisory capacity is the training of personnel on
 

this campus. Much of the fourth year has been spent in orientation of the
 

Project team members and other affiliated personnel on-campus to conditions
 

and problems of the Sahel region and of the semi-arid tropical areas in
 

general. In the past four years several seminars and lectures have been
 

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

fessors and post-doctorals have added to the training. These activities
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are largely introductory in nature, outlining to those attending the 

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

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

visits to these and other areas by several faculty have increased the 

knowledge base o-n problems in 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 

went to West Africa in the first year. Graduate students who intend to 

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

toward verbal and reading ability in French and teaching materials in the 

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

and 	a collection of French-African agricultural materials is being accumu

lated.
 

2. 	Targets for the Reporting Year
 

a. 	Orientation and training program personnel through on-campus
 

activities and with projects in the semi-arid regions.
 

b. 	Fulfillment of information requests as received.
 

c. 	Publicizing and using advisory capacity as these capabilities
 

increase.
 

Magnitude of progress toward reaching these targets is necessarily
 

low because of the nature of the targets and the individual faculty time
 

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

inary steps in these directions have been taken, with maturing of the
 

efforts to take place at later stages of the program.
 

An assumption 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 advice from UCR.
 

Means of verifying progress made toward these targets could include
 

evidence of the programs held and requests fulfilled, as indicated in
 

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

a. Accumulative - The reporting year is the fourth year of the
 

Project and accumulative accomplishments include: seminars, lectures,
 

film programs and informal meetings with visitors recorded below.
 

2 December 1974 - Mr. Volney M. Douglas, Range Ecologist, Seminar: "An
 

Ecologist's View of the Sahel."
 

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

tor of Utah State University Experiment Station, Seminar: "Research
 

Programs of International Crops Research lnstitute for Semi-Arid Tropics."
 

2 May 1975 - Bert A. Krantz, Agronomist, ICRISAT, Hyderabad, India,
 

Seminar: "Farming Systems Research for the Semi-Arid Tropics of the
 

World."
 

27 May 1975 - Film: The Bend of the Niger. 

28 May 1975 - Films: The Fulbe of M'Bantou; Maninka Villages; Trade and 

Markets in West Africa; and short anthropological films. 

13 August 1975 - Captain Sekou Ly, Major of Bamako, Mali. Informal
 

seminar withProject members and other faculty of the Soil & Environmental
 

Sciences and Botany & Plant Sciences departments.
 

8 September 1975 - Josephine Guissou, Rural Sociologist of the Soci6t6 Afri

caine d'Etudes et de Developpement (SAED), Ouagadougou, Upper Volta:
 

Informal seminar with Project members and faculty of the departments of
 

Social Sciences, Botany & Plant Sciences, Anthropology, and Black
 

Studies and the Women's Resource Center.
 

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

Davis, Seminar: "Predicting Crop Water Requirements--Worldwide and
 

Southern California."
 

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

Saskatchewan, Canada: Slides and lecture-seminar on "Agriculture in
 

East Africa."
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17 February 1976 - Dr. Howard M. Taylor, USDA-ARS, Iowa State University,
 

Seminar: "Soil moisture utilization in semi-arid tropics from summer
 

rainfall."
 

15 April 1976 - John Buursink, CIEH, Ouagadougou, Upper Volta: visited
 

Information Center and met with Project members.
 

1-7-1-9 June 1976 - Soumana Traore, Director of SAED, Ouagadougou, Upper 

Volta. Met with Project members, consulted Information Center, visited 

drip irrigation projects, groves, chicken ranches and vegetable produc

tion areas. 

15 May 1976 - Al Levinson, Giannini Foundation, UC Berkeley: consulted
 

Information Center.
 

3 May 1976 - John Pearson of Cal Polv Pomona: consulted Information Center.
 

5 May 1976 - Charles Roscnberg, Giannini Foundation, UC Berkeley: con

sulted Information Center. 

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

State University, Seminar: "The Potential of Leguminous Trees for
 

Food Sources in Semi-Arid Countries."
 

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

and consulted the informatin.n Center collection at length. Ile donated 

many valuable research papers and documents to the collection. 

3 December 1976 - Dr. J. F. Poulain, Agronomist, IRAT, Upper Volta, Seminar:
 

"Overview of French Research in the Sahel-Sudan Zone."
 

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

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

of West Africa."
 

16 December 1976 - Dr. J. F. Poulain, Agronomist, IRAT, Upper Volta, Seminar:
 

A Systems Approach to Soil Mapping and Agronomy."
 

6 January 1977 - Mr. Fred R. Weber, Consulting Engineer, International
 

Resources Development and Conservation Services, Boise, Idaho, Seminar:
 

"Physical and Cultural Constraints of Irrigation in the Sahel."
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15-16 January 1977 - Ms. Emily Candelmo and Mr. Krissiamba Ali of the
 

Tippetts-Abbett-McCarthy-Stratton Agricultural Development Group for
 

information regarding our resources and procedures. As a result the
 

exchange of information has aided the work of TAMS to develop a major
 

documentation center in Upper Volta for the Interafrican Committee
 

for hydraulic Studies.
 

3 March 1977 - Dr. Michel Luc, National Museum of Natural History of Paris,
 

France: Seminar "Crop Protection in West Africa."
 

14 March 1977 - Dr. A. E. Hall, UCR Department of Botany & Plant Sciences,
 

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

West Africa."
 

28 April 1.977 - Dr. Michel Luc, National Museum of Natural History, Paris, 

France: Seminar "Nematode Problems in West Africa." 

22-23 April 1977 - Dr. Gora Beye, Centre National de Recherches Agrono

miques (CNRA in Senegal, attended Project Symposium, met with
 

researchers and consulted Information Center.
 

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

Information Center and expressed a desire to participate in document
 

exchange program. 

25 June 1977 - Mrs. Janina Ii.Bard, International Irrigation Information 

Center, Volcani Center, Israel, consulted Information Center. 

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

of Soil & Environmental Sciences: seminar "The Effects of Systematic 

Water Deficits on Blackeye Peas." 

27 October 1977 - Mr. Robert Zablotowicz, graduate students in the UCR 

Soil & Environmental Sciences department - seminar: "Field study of 

nodulation in California-grown cowpeas." 

7 November 1977 - Mr. David Gipson, graduate student in the UCR depart

ment of Soil & Environmental Sciences - seminar: "Interaction
 

between salinity and plant roots."
 

28 November 1977 - Mr. Peter Shouse, graduate student in UCR's department
 

of Soil & Environmental Sciences - seminar: "Field studies of chemical
 

transport."
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15 November 1977 - Mr. Peter Shouse, graduate student, UCR Department of 

Soil & Environmental Sciences. Seminar "Effect of Systematic Water 

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

Agronomy meeting in Los Angeles, California.
 

17 November 1977 - Mr. Robert Zablotowicz, graduate student, UCR Depart

ment of Soil & Environmental. Sciences. Seminar " Field Study of 

Nodulation in California-grown Cowpeas under Normal and Drought 

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

California.
 

7 December 1977 - Mr. Koly Kourouma, Director of Division of Exact
 

Sciences, National Institute of Documentation and Scientific
 

Research, Conakrv, Guinea, consulted Information Center and toured
 

campus citrus groves and field activities. 

26 January 1978 - M. Yves Demeure of ORSTOM, Dakar, Senegal - Seminar
 

"Effects of soil temperature and moisture on nematodes in the root
 

zone." 

9 February 1978 - Mr. Sekou Sissoko, Director of Agriculture, Ministry 

of Rural Development in Mali, visited Information Center and discussed
 

campus research activities and information exchange.
 

April-June 1978 - Mr. Moctar Toure of the Inst-tut Senegalais de Recher

ches Agricoles (ISRA), Rice Research Station of Djibelor, Senegal,
 

consulted the Information Center collection at length.
 

30 May 1978 - M. Yves Demeure of ORSTOM, Dakar, Senegal: Seminar
 

"Anhydrobiosis in nematodes."
 

20 June 1978 - Marion DeBossu of the World Health Organization (WHO) in
 

Switzerland, consulted Information Center
 

28 June 1978 - Dr. D.P. Taylor, Head of Nematology Laboratory, ORSTOM,
 

Dakar, Senegal, consulted Information Center and met with Project
 

Director.
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Through this part of the program the program staff has had 
the
 
opportunity to 
learn of the research being conducted at various interna
tional centers within the West African countries and to see a vivid
 
picture of the problems concerned with semi-arid regions. 
The State
 
Department's International Visitor List has been helpful in locating
 
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
 
team into West Africa included the Living Language French course, extracts
 
of French texts 
on agronomy and related activities, and manuscripts
 

acquired from IRAT and ORSTOM. 
Tutors and the opportunity to attend
 
specialized French language training are made available to faculty and
 

staff.
 

The 
team travel into Frence and West Africa during the second program
 
year proved to be a very worthwhile experience for increasing the knowledge
 
base, establishing worldwide linkages, developing project ideas, and
 
learning firsthand 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 in
 
Paris, their researchers in West Africa, the Ministers of Agriculture
 

and Development of the Sahel countries, IITA, and the USAID Mission
 

staff in Senegal and Upper Volta.
 

The following programs, originated in the second year of the program
 
and implemented in the third year, indicate the linkage support previously
 
mentioned, and give the project a strong base for improving and increasing
 

the Advisory Capacity:
 

1. Two exchange-type projects were arranged with IRAT and ORSTOM.
 
The first brought Dr. F. Poulain, an Agronomist of IRAT-Upper Volta, to
 
the UCR campus in November 1977. lie presented a series of seminars on 
soil fertility s5%dies in the semi-arid tropics and the material presented 
will. be published as part of the cooperative project. 
 The second
 
exchange-type program involved Dr. M. Luc, ORSTOM, Museum National d'His
toire Naturelle, Laboratoire de Zoologie, Paris. 
 A nematologist, Dr. Luc
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has spent many years in West Africa and is head of the Nematology and
 
Microbiology 
 overseas section of ORSTOM. lie spent a six-month sabbati

caL leave at Riverside, providing A teaching c.Lement and an information 

base on nematology in the semi-arid West Africa region. 

2. Project team members have been Involved in the Soils Benchmark 

Project headquartered at the University of Hawaii at Manoa, coordinating 

activities in surveying soils in West Africa as part of the Benchmark 

program global plan. 

3. "An International SYmposium on Rainfed Agriculture in Semi-Arid 
Regions" was by and Orenon State andjointly sponsored UCR Universitv the 

Consortium of ArLd Lands Institutes (CALl). UCR was responsible for
 

the semi-arid 
 i Acs wir h summer rainfall, OSU for the mediterranean

type regions with winter rainfall, and CALl in a supporting role. The
 
Symposium was held April 17-22, 1977 in 
 facilities adjacent to the UCR 

campus and included some activities on-campus and a two-day field trip in 

Southern California. 

4. Three faculty members were supported on trips; two attended and 
presented papers at the International Soil Science meetings in Israel 

and then visited in the Sudan, and the third initiated a cooperative
 

program with ISRA in Senegal 
on water balance studies in crop production.
 

5. Miss Claire Hill, 
a former UCR student, worked as a translator
 

for the MUSAT:sra program, working part time translating needed materials
 

for various projects, assisting with the Information Center collection of
 

materials and maps, and assisting staff members on 
particular problems
 

involving projects in Upper Volta and Senegal. 
 She worked closely with
 

ORSTOM staff on translation of their papers for the Symposium.
 

6. Slide sets 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
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and other presentations. 
Film catalogs have been collected and lists of
 
films dealing with the Sahel region have been compiled from these catalogs.
 
Several films have been shown on 
campus and others will be arranged as
 
time and circumstances permit.
 

b. Reporting Year
 

The worldwide linkages previously established 
that relate to program
 
advisory activities have been strengthened with exchange of 
information,
 
visits to various areas 
for program planning, presentation of materials
 
at national and international meetings of material developed at UCR and
 
in the developing country projects, a continuation of the scientist
 
exchange program and other activities. These 
are summarized as follows:
 

1) MSAT:sra staff travel 
for program planning. The Program Direc
tor has traveled to Senegal, Upper Volta and France 
to discuss and further
 
develop program planning with ORSTOM, ISRA/CNRA, ICRISAT (West African
 
Headquarters at Dakar and Research Station at Kambose, Upper Volta), 
IRAT
 
in Upper Volta and the AID Missions in Senegal and Upper Volta, and
 
various other organizations 
 within these countries that hid access to
 
information on 
Acacia albida. (See Appendix V). 

2) Cooperative plans previously arranged with ORSTOM and the UCR
 
Department of Nematology were completed and Dr. Yves Demeure of ORSTOM
 
Laboratories at Dakar spent the year working at UCR on nematology problems
 
related to semi-arid soils. 
 A copy of Dr. Demeure's study report is 
in
 
Appendix V. Plans have been made to 
continue the scientist exchange
 
program during the fifth program year and 
as 
a result a UCR Nematologist
 
will spend a year at Dakar and 
an ORSTOM Nematologist will 
come to UCR.
 

3) Dr. S. Van Cundy attended and presented materials at a meeting
 
in Cairo, Egypt. 
 (See report in Appendix V).
 

4) Several UCR graduate students have presented papers at national
 
society meetings on cowpea studies. 
 (See listing of Seminars, Films and
 
Visitors.)
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5) Program staff visited Senegal to develop a cowpea project in
 

cooperation with TSRA/CNRA, JITA and UCR.
 

6) Editing has been completed on the "Proceedings of an Interna

tional Smposium on Rainfed Agriculture in Semi-Arid Tropics" and publica

tion has been arran/cal. PFlans are to distribute these Proceedings on a 

wide scale in L.te summer of 1978. Copies may be obtained through the 

UCR Department of Soil & Environmental Sciences, Riverrsido, California 

92521 or through Dr. Stanlev Miller, 211(d) Grant Director, Oregon State 

University, Corvallis, Oregon 93111.
 

7) The State of the Art review on Agriculture in Semi-Arid Environ

ments has been completed and submitted to Springer-Verlag & Co. for 

publication. This will appear as part of their Ecological Studies Series. 

8) "State of the Art: Acacia albida as a complementary permanent
 

intercrop with annual crops" has been completed. A condensed summary is
 

in Appendix V.
 

9) A film of the MUSAT:sra program, entitled"New Directions in
 

Dryland Farming," was completed by the International Communication Agency
 

(ICN) in the summer of 1978. ICN (formerly U.S. Information Agency) has
 

produced the film in English and French and it is now available for
 

showing in the developing countries. A good part of the film centers on
 

cowpea field research being conducted as part of the MUSAT:sra program.
 

In particular, it shows how U.S. universities can fit into a research
 

program that is adaptable to the developing countries. Much 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 summers of the UCR
 

area, and this allows use of a simulation technique of sprinkler irriga

tion to study plant growth and fruiting characteristics under various
 

soil-water conditions. Because of the equipment, facilities and research
 

personnel available at U.S. universities, basic research relative to pro

duction problems in the developing countries can be carried out simultane

ously with the field research.
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c. Total Expenditures for the reporting year were $46,696.09.
 

E. 	Objective/Output No. 5: Educational Capabilities in Dryland Moisture

Conservation and Utilization
 

1. Narrative Description
 

At an early meeting of the Curriculum Development Team, a core of
 

curriculum courses already offered at UCR which deal with problems related
 

to the Project, or which could be modified to fit into Project-related
 

areas, was itemized. Two new courses have been added to 
this list: an
 

introduction to soil science, and a field study of California soils,
 

mapping and classification, in cooperation with the University of Califor

nia at Davis.
 

Soil Science 100 Introduction to Soil Science
 

Soil Science 104 Soil Chemistry
 

Soil Science 105 Summer Field Course
 

Soil Science 107 Soil Physics
 

Soil Science 111 Soil Microbiology and Biochemistry
 

Soil Science 118 Soil Morphology
 

Soil Science 103 Soil Fertility
 

Soil Science 206 (A & B) Principles and Theories Relating to Arid
 
Zone Soils
 

Soil Science 208 Soil Physical Conditions & Plant Growth
 

Plant Science 103 Ecology of Crop Plants
 

Plant Science 104 Physiology of Crop Plants
 

Plant Science 120 Grasses & Grasslands
 

Plant Breeding 150 Plant Breeding
 

Discussion has been underway for the possible addition of new courses
 

to the present curriculum, or the presentation of special topics within
 

existing course structures, in order to widen the education element of the
 

Project. Care is being taken in planning so that such courses would be
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appropriate to UCR's overall program goals and would fit in with University

wide curriculum planning. Ceneral topics of new courses or modifications 

of existing courses are: 

1. irrigation and drainage 

2. soil management, with emphasis on field crops 

3. agricultural resources development 

4. field crop product ion (cereals, legumes, oil seed crops) 

5. field plot design .nlargement of Plant Sciences .1.49) 

Several cradiito studulnts began their studies in Project-related 

research topics dur i, the second and third years of the grant ; no new 

students were select:ed for graduate studies during the fourth year because 
of the time limit in finishing th.- graiiate degree before the grant ends 

during the fifth year.
 

2. Targets for the Reporting Year
 

a. To encourage the graduate students that were accepted into
 

the program during th'2 second year to complete their research, present 

materials at society meetings, and to prepare materials for publication. 

b. To continue expansion and modification ,C the course 

offerings at UCR to include course work related to agriculture in the 

semi-arid tropics. 

c. To continue obtaining and evaluating curriculum information 

from other universities in the semi-arid drvland regions of the U.S. and in 

the developing countries. When faculty members visit areas wherc contacts 

can be made with universities or other institutions in the developing 

countries that relate to education training, information will be exchanged 

and encouragement given _o consider the graduate program being developed
 

at UCR for training their students.
 

The magnitude of fulfillment of these targets is progressing on a
 

satisfactory basis: good graduate students with an international interest,
 

and a few with international experience have been selected; all are con

ducting research oriented to the Project objectives, and each is being
 

guided by an established faculty member with interest in the Project.
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At this point only one new course has been established: "Modeling
 

soil-plant atmospheres." Modifications of existing core courses or new
 

courses to strengthen the existing ones have been made, and meetings involving
 

the departments of Botany & Plant Sciences and Soil & Environmental Sciences
 

are continuing toward this goal.. Information gathered from various U.S.
 

universities (semi-arid zones) on course 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 shows the same trend. Careful evaluation
 

of courses and their value in training students from the developing countries
 

is the desired target for the reporting year.
 

An assumption critical to the success of the targets is that increas

ing numbers of studerts both from the J.S. and the developing countries
 

will be interested in graduate programs; at UCR and the educational offerings
 

that are relevant to dryland agriculture in low rainfall regions of the
 

world.
 

Means of verifying progress made would include on-site visitation,
 

including sitting in on classes, and in-hotise reports as well as the Annual
 

Reports.
 

3. Accomp]ishments
 

a. The reporting year is the fourth of the Project. One new course,
 

entitled "Modeling Soil-Plant-Atmosphere Systems" 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 programmed by the instructors on the quantitative
 

treatment of water relations, temperature relations, and gaseous exchanges
 

in soil-plant-atmosphere systems. 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
 

experience gained through field research on cowpeas has given the MUSAT:sra
 

faculty a new dimension in training foreign students to fit into an applied
 

research program on their return home. In the past foreign students have
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received basic training in research often not related to research needs in
 

their home countries. A field research program will eliminate this nega

tive aspect of graduate training which had been mentioned by visiting 

scientists from the developing countries.
 

b. For the Reporting Year
 

Of considerable importance in developing a curriculum for training 

students in dryland agriculture is the design of field courses that will 

give the student maximum exposure to practical problems. Discussion of 

team members has centered on approaches and methods, and some priority in 

development of the curriculum has been given to this aspect. 

Specific courses 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 cowpeas as affected by soil. physical 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 washing device and a root counting instrument, measurement 

of root lengths, soil root distribution and aeration and, finally, evaluating 

the factors related to root growth of cowpeas in a field situation involving
 

several variables. This -person is now working with a church organization
 

in Upper Volta on a development project.
 

Each graduate student in the program is involved ir,a field research
 

program and is gaining valuable experience in applied methods in crop
 

production. This field research approach was incepted during the second
 

year of the program. Research data from these studies and completion of
 

theses and publications are being evaluated to determine its use as a
 

model in curriculum development for foreign graduate students and future
 

training in research for dryland farming.
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It has been the contention of the Curriculum Development Team that
 

key members of 
the faculty of Botany & Plant Sciences and Soil & Environ

mental Sciences should have the opportunity to visit other universities in
 

the U.S. and appropriate developing country universities that may have
 

curricula that relate to MlSAT:sra program objectives. Following written
 

communication with universities in the semi-arid regions of 
the U.S.,
 

visits were made by faculty to several universities to discuss curriculum
 

development. 
There were no prescribed curricula at these institutions that
 

dealt directly with students interested in dryland agriculture; each univer

sity relied on their basic courses in soils, agronomy, plant sciences or
 

other curriculum in areas to 
fulfill the needs of students.
 

A visit was made to the University of Dakar in connection with the
 

Acacia albida State of the Art study as a follow-up to suggestions by the
 

Director of CNRA in Senegal that some biological science students interested
 

in graduate training may have an interest in an agricultural program at
 

Riverside. There is 
some interest but nothing concrete has developed from
 

this approach.
 

C. Total expenditures for the reporting year were $1,450.04.
 

IV. IMPACT OF GRANT SUPPORTED ACTIVITIES IN ACHIEVING GRANT PURPOSE
 

A. Objective/Output No. 1: Central Information System
 

Bibliographic information resources are the backbone of research and
 

educational activities. In order to support grant efforts in building
 

institutional capacity for research and consultation, MUSAT:sra has accumu

lated a large and comprehensive collection of material dealing with all
 

facets of agriculture in the Sahel and in other semi-arid tropical regions.
 

Members of the UCR academic community and visitors to UCR have access 
to
 

this collection through the indexes of the computerized bibliographic data
 

base; access is supplied by subject, geographic area, author and title.
 

Computer searches can be 
run to compile lists of mazterial dealing with
 

specific combinations of topics; for instance, insect pests of sorghum in
 

http:1,450.04
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West Africa. UCR users and irea visitors can browse in the Project Infor

mation Center which houses the collection of reports, reprints and special
 

maps. Other materials are available in the campus libraries.
 

The immediate evidence of the impact of the information system on
 

grant purpose can be identified with the following:
 

1) Completion of the State of the Art on Agriculture in Semi-Arid
 

Environments which has been accepted for pub icat ion by Springer-Verlag
 

& Co. This studv involved eighteen faculty as authors, and three o1 

these acted as editors. The Information Center was directly responsible
 

for assembling information on the semi-arid regions for the authors. Most
 

of this information was readily available from materials compiled during
 

the first three years of the program, and supplemented by new material
 

compiled during the reporting year.
 

2) The research program on cowpeas, participation by MUSAT:sra staff
 

in the International Symposium on Rainfed Agriculture in Semi-Arid Regions,
 

and publications related to the research.
 

3) MUSAT:sra publication covering the Geographical Index developed
 

by the Information Center and published by G. K. Hall Publishing Co. The
 

effect of the publication as a result of its puvchase and use on a worldwide
 

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) CIDNET. The development of this organization through the continued
 

efforts of the MUSAT:sra Director and the program Librarian in its develop

ment has provided a much broader based information base than the MUSAT:sra
 

Information Center can provide. This added dimension can have a strong
 

impact on many developing countries provided future funding can be obtained
 

to continue CIDNET as a center to provide information to these countries.
 

Proposed projects by MUSAT:sra staff are being developed to make possible
 

document delivery to the developing countries.
 

5) Statistical data accumulated in the Information Center. The
 

number of requests for information, their origin, types of information
 

needed, organizations requesting information, outside visitors and local
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staff use of the Center are a direct indication of the impact on achieving
 

grant purpose. (See Appendix I, l1, II, and IV).
 

6) The growth of the Information Center as indicated by the number
 

of entries. The entries are selected through cooperation with the MUSAT:
 

sra staff in defining areas as well as valuable publications that fit into
 

the objectives of the projects. The collection also has many research
 

reports, symposium publications and many other materials not usually
 

found in a general library. These, along with a significant map collection
 

and scientific publications, comprise a collection at present of about
 

15,000 entries. With the CIDNE'T entries, a data base comprising 29,000
 

entries is available and completely searchable.
 

B. Objective/Output No. 2: Network of Worldwide Linkages
 

There is considerable interest in the United States and internationally
 

in the problems and development potential of the semi-arid tropics. The
 

specific targets of the grant in this area are: developing cooperative
 

liaison with governments and organizations and, where applicable, their
 

parent organizations in the developed countries. The dual role of the
 

Information Center and personal contacts with &vernments, organizations, 

institutions and other groups is an indicator of development of worldwide 

linkages.
 

A composite listing of the 
linkages is given in Appendix IV . The 

following are other indications of the impact of the grant in achieving the 

grant purpose: 

1) Projects in developing countries. One project in Upper Volta,
 

entitled "Perception and management of semi-arid indigenous agriculture
 

systems," has been completed. This project has been used as a means for
 

training of staff through visitation to the villages sites and as an
 

information source to plan future projects in the West African semi-arid
 

tropics. A second project, entitled "Quantitative analysis of dry-farming
 

systems in semi-arid regions of Africa" was undertaken in Senegal in 1976. 

This is a continuing project with research input being contributed by
 

scientists from both Senegal and UCR.
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scientist program with ORSTOM and the developii, coun2) Exchange 

tries. A solid linkage with UCR has been established by this program which 

will be helpful in implementing needed projects in the semi-arid tropics
 

of Africa. Reports, 1ublications, and letters from ORSTOM headquarters
 

indicate an impact from these activities on the grant purpose and their
 

research programs in Africa.
 

FITA, have continued
3) International Research Centers, [CRISAT and 


to be a part of the linkage developed early in the grant. Cooperation 

with ICRISAT in Upper Volta in 1977 on cowpea and sorghum plots, and with 

IITA on program planning with cowpeas, shows a continued interest by these 

organizations in a cooperativ, relationship with UCK in project design, 

information exchange, and project development and implementation in the
 

semi-arid tropics.
 

4) Development of a directory entitled "A Resource Directory for 

Agricultural Research in Semi-Arid Regions." This publication will be 

available worldwide, and provides an outlet for linkages with UCR and 

research scientists, research centers and organizations concerned with 

international development. The previous publication, a geographical 

bibliographic index entitled "Moisture Utilization in the Semi-Arid Tropics," 

has had a worldwide impact on the purpose of the grant in developing link

ages.
 

The linkages developed by contacts, and projects originating from
 

these linkages, come closest to the underlying philosophy of the grant
 

purpose: to develop means of improving conditions in this area in a way
 

that directly involves the people living there, that takes into account the
 

reality of life there in its many facets, and does not simply present
 

theoretical or technical recommendations which are in fact impractical and
 

unacceptable.
 

The first three years of the grant paved the way for close and cooper

ative linkages, and many of these have matured in the fourth year. These 

linkages provide the basis for future progress in all other program areas 

for future projects. 
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C. 	Objective Output No. 3: Improved Research Capability and
 
Increased Knowledge Base
 

Although each of the objective/outputs serves as a link in overall
 

development of the grant purpose, the improvement and development of a
 

core of program research staff that will be involved in projects in the
 

semi-arid tropics is the key to 	reaching the grant purpose.
 

The selection of cowpeas as a major crop in which to build competence
 

of the research staff for development purposes has proved to be a valuable
 

training base. The breadth of cowpea projects related to the interests
 

of the program staff have involved: soil-water-plant relations, symbiotic
 

nitrogen fixation, cowpea breeding, cowpea root systems as a function of
 

variety and soil conditions, and modeling studies related to plant growth
 

and yield at Riverside and in Senegal.
 

The cowpea studies have been supplemented with information gained
 

from the indigenous studies conducted in Upper Volta on farming systems
 

and methods. Although the data from these studies have not been completely
 

analyzed, information on planting dates, soils within the village areas
 

where cowpeas are planted, insect and disease damage,and yields will be
 

available.
 

The graduate students projects with field and basic research studies
 

have greatly aided in the training of grant program staff. New approaches
 

to research have been gained from data obtained in the graduate programs
 

and new projects were undertaken from this source during the fourth year.
 

These studies will be extended into the last year of the grant.
 

The experience gained from the research projects has had a strong im

pact on the grant purpose. A research and development draft proposal
 

prepared in June 1978 with representatives of the Senegal government and
 

IITA as the major cooperators with UCR was made possible through research
 

in Senegal, with IITA in Upper Volta and at UCR. IITA is located with
 

ICRISAT in Upper Volta and is testing varieties in many areas of Upper Volta
 

under various rainfall and soil conditions.
 

Research publications, faculty and graduate student activities in
 

presenting research data at society meetings, participation in the Interna
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tional Symposium on Rainfed Agriculture in Semi-Arid Regions held at River

side, and completion of the State of the Art on Agriculture in Semi-Arid
 

Environments and its acceptance for publication attest to the impact of
 

research on the grant purpose,
 

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

Progress has been made in several directions in developing program 

staff in advisory capabilities. Program research staff and others have 

been provided opportunities with grant funds to learn about agricultural. 

conditions in semi-arid tropic climates through travel., by attending and 

participating in international meetings, and by other activities in 

development programs. Reading lists, lectures, films, and special materials 

(made available through the Information Center) have provided a learning 

base for program staff concerning the semi-arid tropic retions. 

The scientist exchange program developed in the second year of the 

grant with ORSTOM and IRAT and developing country organizations has proved
 

to be a fruitful means for increasing advisory capacity. The cooperative
 

programs with Senegal and Upper Volta and with ICRISAT and IITA in those
 

countries have provided program staff with advisory opportunities in
 

developing countries.
 

Although the various methods described for increasing advisory capa

city have been beneficial, the desired impact on the grant purpose of 

preparing scientists for advisory purposes has not been met. The assumption 

was made in the g would provide opportunities for program 

staff to attain experience through assignments in the developing countries, 

and thus improve their advisory capacity. Only two opportunities have been
 

provided by AID--to attend meetings--and no opportunities with teams that
 

are sent into the developing countries to assess problems and prepare pro

posals. CID has provided some opportunities for increasing advisory
 

capacity and experience in developing proposals for projects in developing
 

countries.
 

Some Title XI programs are now in operation. The planning grant 

for the bean and cowpea CRSP (Cooperative Research Support Program) is 
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being developed, and proposals 	will be accepted in the near future. 
UCR
 
plans to submit a proposal to include production of cowpeas in the
 
semi-arid tropics of West Africa. 
Some opportunities may be provided for
 
increasing advisory capacity in developing programs for these areas.
 

E. 	Objective/Output No. 5: Education Capabilities in Dryland Mois
ture Conservation and Utilization
 

With the addition of some new courses and revision of other courses
 
in soil science and plant science, and with the development of field re
search studies, UCR is now in 
a position to train graduate students from
 
semi-arid regions in agriculture. Since the grant does not support foreign
 
students in graduate work at UCR the program has not had an opportunity
 
to work with students from the 	dryland farming areas. 
This aspect will be
 

developed in Title XII projects.
 

The program staff, with experience gained in the field research
 
studies, is prepared for special training of foreign scientists on short
 
term assignments. Offers for this type of training have been made to Mali,
 
Senegal and Upper Volta; nothing has transpired from these offers because
 
the number of scientists in these areas is extremely limited and their
 
positions are vital to their programs, and arranging for a time when they
 

can be at UCR for special training is difficult.
 

The curriculum as it is now constituted, including the field research
 
program, is considered to be developed sufficiently for graduate training
 
of foreign students. The practical aspect of the program should be appeal
ing to the governments of the developing countries, since this is the
 
greatest need in implementing their agricultural programs. We believe the
 
objectives for this part of the grant have been met and that the impact on
 
grant purpose will be realized 	in future years.
 

V. OTHER RESOURCES FOR GRANT-RELATED ACTIVITIES
 

See Section IX, page 66 
 for use of other resources.
 



54
 

VI. 	 UTILIZATION OF INSTITUTIONAL RESPONSE CAPABILITIES IN DEVELOPMENT
 
PROGRAMS
 

A. Requests for Assistance
 

Because of increased publicity of the Project, and because of the
 

unique nature of tHe Information Center's collection and services, many
 

requests for bibliographic and reference assistance were received during 

the reporting year. These requests covered a wide range of topics, and 

sometimes dealt with geographic areas outside of N1SAT:sra's scope. All 

requests were acted upon, however, and many were circulated among the CIDNET 

centers for further reference efforts. 

In addition to these formal requests for materials and bibliographies, 

a number of exchange prorams have been established. In any library 

collection duplicate copies of books and articles are often unavoidable, 

and these are offered on exchangp to other institutions. In addition, 

publications can sometimes be ordered specifically to provide "jSAT:sra's
 

part of the exchange agreement. This can be particularly helpful in the
 

case of developing country libraries, who often experience difficulties
 

in obtaining soike U.S. publications. Exchange agreements have been estab

lished with the University of Ibadan, IITA, and the Institute of Agricultural
 

Research at Samaru, among many others.
 

Only a few requests for problem evaluation and planning-type programs
 

in developing countries were received during the reporting year. These
 

were concerned with programs such as agricultural economics, range manage

ment, animal science, etc. that are not part of the research program at UCR.
 

Several projects are being sponsored by CID, and some of the newer ones are
 

in the 	semi-arid regions. UCR will cooperate on these projects where possible.
 

For itemization of requests received in the Information Center and those
 

fulfilled in development by faculty, see Table III-A and B at the end of this
 

report.
 

B. Specific Information
 

The University of California, Riverside has over the years attracted
 

a large number of foreign students because of its program in agricultural
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science and programs in liberal arts and the sciences. There are 140
 
foreign graduate students at UCR, counting all foreign countries. Devel
oping country students in the departments of 
Botany & Plant Sciences and
 
Soil & Environmental Sciences are as 
follows:
 

Graduate Students from Developing Countries
 

Country Botany & 
Plant Sciences 

Soil & 
Environmental Scl 

Brazil 1 3 
Chile 1 
China, Republic of 1 
Dominican Republic 1 
India 1 
Indonesia 1 
Iran 4 
Iraq 1 1 
Libya 

1 
Korea 1 
Mexico 1 1 
Nigeria 

2 
Spain 2 
Sudan 8 1 
Tanzania 

I 
Venezuela 1 

Totals 24 10 

These students, along with the entire graduate student body, are
 
invited 
to attend the seminars and lectures sponsored by the Project. 
The
 
entire group often benefits greatly from the questions and discussion
 
offered by graduate students from the developing countries at the Project
 
seminars, and the free exchange of ideas and experiences offers education
 
in its best and truest sense.
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Foreign students comprise a small percent of the graduate enrollment
 
in the departments of Botany & Plant Sciences and Soil & Environmental
 
Sciences, the majority of whom return to 
 their home countries to assume
 
key posts in universities and governmental 
 research organizations; although 
there is often personal correspondence with professors, the University does 
not keep an ongoing record of :such students' careers. 

C. Linkages 

Important elements in the establishment and maintenance of linkages, 
both international and domestic, are personal visits and travel by program 
staff. Travel was undertaken by various project staff during this year to 
meet Program obilectives in training, in project development, to reinforce
 
existing linkages, to establish new linkages, 
 and to extend the knowledge
 
base. A resume of this linkage activity follows:
 

Glen H. Canneil - !.IUSAT: -ra Pro ram Director 

8-9 July 1977 - Davis, Cal ifornia to attend UC International Agricultural
 
Coordinating Co!Tmittee meeting, Title X1. 
discussion. 

12-14 July 1977 - Salt Lake City, Utah. CID semi-annual Board meeting. 

20 July 1977 - San Diego State University to present seminar: "An Approach
 
to Agricultural Development and Food Production in 
the African Semi-Arid
 

Tropics."
 

13 October-i November 1977 
- Travel to ORSTOM and IRAT headquarters in Paris,
 
France; to ISRA, ORSTOM and CNRA headquarters in Dakar, Senegal; Bob Ford
 
project in Ouagadougou, Upper Volta. Work was also done in Senegal 
and
 
Paris to assist P. Felker on his Acacia albida SOTA. 
 ( See Appedix V). 

11 November 1977 - i)enver, Colorado. CID special board meeting. 

28-29 November 1977 - CIDNET meeting at UCR to familiariz' the network 
member universities with the TRIM indexing process and 
to discuss with them
 
information retrieval systems that could be used by CIDNET.
 

5 January 1978 -
 El Paso, Texas. CID semi-annual board meeting.
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18 Januaa_1978 - Denver, Colorado. CID meeting to discuss Iran project
 

planning.
 

2-4 April 	1.978 - Logan, Utah. CID Finance Committee meeting. 

15 My 1978 - Salt Lake City, Utah. CID Executive Committee meeting. 

30 May-12 	June 1978 - Dakar, Senegal. Discussion and planning with ISRA,
 

IITA, Cornell University and Boyce Thompson Institute for Plant Research
 

concerning cooperative project proposal on cowpea improvement.
 

(See Appendix V). 

Other MUSAT:sra Proam Staff Linkage Activities 

9 December 1977 -
 Y. Demeure, program faculty exchange participant, visited
 

with Drs. Lownsbery and Vig]ierchio, Dept. of Nematology, and Dr. Crowe,
 

Dept. of Zoology, at UC Davis, California.
 

25 Januar1	 -1Feb ruarv 1978 - Dr. Semour Van Gundy, UCR Nematologist, was
 

chairman the Planning and
a session at Regional 	 Training Conference on 

Root-knot 	Nematodes in Northern Africa and Mediterranean areas, at the
 

University of Cairo, Egypt. lie 
then spent time in Paris, France conferring
 

with ORSTOM about exchange of researchers and prospects of a workshop on
 

pest management. (See Appendix V).
 

5-8 February 1978 -
Y. Demeure visited with faculty of the Dept. of Chemis

try, Dept. of Plant Pathology, and Dept. of Physics at the University of
 

Arizona, Tucson, Arizona.
 

27-29_Apri1l 
1978 - Y. Demeure visited Imperial Valley and Coachella Valley,
 

California and a nematology field trip.
 

29-31 May 1978 - Y. Demeure visited with faculty of the Dept. of Plant Path

ology, North Carolina State University, Raleigh, North Carolina. 

1-2 June 1978 - Y. Demeure visited with faculty of the Department of Ento

mology and Nematology and the Division of Plant Industry at 
the University
 

of Florida, Gainesville, Florida.
 

2 June 1978 - Y. Demeure visited with Dr. Atilano at 
the Agricultural
 

Research Center, Ft. Lauderdale, Florida.
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30 May-12 June 1978 - Dr. Tony Hall, Dept. of Botany & Plant Sciences,
 

UCR, participated in the cooperative project proposal planning with ISRA, 

IITA, 	Cornell Univers:ity and Boyce Thompson Institute for Plant Research 

in Dakar, Seneal. 

3-i1) June .1978 - Y . Demeure to Maya'guez, Puerto Rico to attend 10th Annual
 

Meeting of the Organization of Tropical. American Nematology.
 

Two kinds of .inkages are being developed: Information Center 

linkages and personal or contact linkapes that fit in.JIth the other 14USAT:sra 

program areas. The t.:o are interrelated but not necessarilv overlapping. 

Great progress has been nade in estab1ishing both types of linkates (see 

Appendix i . The development of a directory, started in 1975 and to 

be published in late 1978, is an indication of the extent of linkages 

related to the ,M1SAT:sra program. 

D. 	Utilization of Tnstitutional Response Capacities on Solution
 
of Develop-ng Couintry Problems
 

MUSAT:sra is working towards solutions of two major problems in the 

Sahel and other semi-arid tropical regions. The first of these problems is 

the need for information for development. This need is felt in the developed 

nations focusing attention on international development and in the develop

ing countries. ManN, of the activities of the Information Center have been 

directed toward the solution of this problem beyond its primary goal of 

supporting MUSAT:sra research. 

Although M.TUSAT:sra can serve a limited clientele in the semi-arid
 

tropics with information related to the program, its effectiveness in docu

ment delivery is limited by lack of funds and a concentrated program for
 

the region. The formation of CIDNET as a functioning unit could greatly
 

enhancethe MUSAT:sra document delivery program while broadening the informa

tion base.
 

MUSAT:sra has devoted a considerable time in promoting CIDNE.T and at
 

present the bibliographic index data base for each of the five universities
 

comprising CIDNET is on a computer printout system (TR[M) and is completely
 

searchable. A proposal for delivery of documents was made to AID in 1976
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by MUSAT:sra, but not all CIDNET member universities hid their data bases 
complete and operative. Since this problem has 
now been solved a proposal
 
for a document delivery system for the developing countries is again being 

resubmit ted.
 

The second major problem MUSAT:sra is working on concerns research
 
projects and technical training 
 that can be used to increase food produc

tion in these regions. The areas covered by present research include
 
soil-water crop relationships, farming systems and management of soil,
 
water and crop production. The research to
in Upper Volta is designed 

provide basic information for planning and developing farming system
 
approaches, and to provide information 
 on erosion and run-off. The simu
lation modelinv, project initiated 
 in Senegal is designed to test data
 
available at CNRA Bambey. The results of these studies can be applied to
 
large areas in the Sahel as well as other 
 semi-arid tropic areas, thus broad
ening the significance of this research and its influence on crop production. 

Because these research projects are being conducted within the Sahel
 
region they can be continued by researchers within the region if desired,
 
data is applicable without adaptation, and projects can be continued 
with cooperative assistance from Project faculty members at UCR during the
 

life of the Grant.
 

One of the major problems in the drier areas 
of the Sahel (3 00-500mm
 
rainfall) concerns management of soils and the available water to provide
 
consistent and stable crop production. 
 A very large part of the population
 
lives in the drier reglions, and little 
 progress has been made in assisting
 
ti-e farmers in maintaining stability in crop production. MUSAT:sra, IITA
 
and representatives 
 of Senegal as major cooperators met in June 1.976 and
 
developed a draft proposal applicable to the drier regions. This would be
 
a beginning to assist the farmers in developing a stable production system
 

through research and application.
 

VII. WORK PLAN JUNE 1978 
- JUNE 1979 

1. Objective/Output No. 1: 
 Central Information System
 

A. Information Storage and Retrieval/Dissemination. Continued pro
cessing of items for the computerized data base is ongoing; 15,000 items are
 



60
 

presen tI, r etrievable and approxifomate y 5,000 add itiona I items are i n process 

The present work Ioad wi 1 cent tnue, with the emphasis nOw p aced 1ncurrent 

in thematerials. Reference services will continue to p,av a major role 

operation of the informaizition Center. These services include campus research 

projects. CiDNET affili ation, and national and international requests. The 

expansion ", info rati a s rv iees v illI be om emen t-ed by ' dvanced me tLIods 

of dissemination such as computcr searchRS, poss ible en- ine retrieval, 

and microfilm and microfiche coi)ies. 

5. Acquisition of Librarv Iaterials. Revised information profiles 

of new and expanded research interests have been developed, and projected 

acquisitions will reflect more specific and in-depth areas of concentration. 

Because of recently developed UCR library centralization activities involving 

some major clhanges, now systems and procedures were devised by the >USAT:sra 

Project Librarian to en ure :-,:-7ooth a: d efl 1-c1t Ii ,- materI s . e-1,'4 LI C 11cc

tion development cu idO I i'll s wi 1. continue to be revi ewod and coord inated with 

the campus libraries' fV Co l lect ion D cve I ()pme't Depar tientnewv 1rmed 

Since the MlSAT:sra program is entering into its last year of grant 

operation the acquisition part of the project will be carefully reviewed. 

Many difficult-to-obtain articles, periodicals, and books, etc. have been on 

order for rather long periods of time. In order to balance out the acquisi

tion part of the account by the grant closing date many of the requested 

purchases will need to be cancelled. Procedures are being developed in 

cooperation with the appropriate campus library departments for this phase.
 

C. Information service to the developing countries. There has
 

been a rapid increase in new and developing information centers in the
 

developing countries, particularly in Africa. Many of these contacts have
 

been made through correspondence, exchange of materials attendance at
 

workshops and conferences where African representation has increased, and
 

by continued support through African development programs and projects.
 

Continued service will be provided during the last year of the grant, and a
 

document delivery system proposal will be developed using a microfiche
 

approach.
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2. Objective/Output No. 2: Network of Worldwide Linkages
 

A. Directory - During the third reporting year the directory 

started in 1975 was reviewed and updated, which requiired reverifying
 

and updating changes of personnel or addresses. All new directory entries
 

from this reporting year will be merged into the data base and an updated
 

directory issued to provide current information to requestors. Publication
 

of the directory was explored with C. K. Hall Publishing Company and a 

contract signed. Pubiication of the directory is expected in December 1978. 

"The Directory for Agricultural Research in Semi-Arid Regions" lists indi

viduals, organizations and projects in the area of agricultural development 

in Africa. Entries are listed alphabetically by personal name, organization 

or project title, geographic area (notin, gographic scope of activities), 

subject field, and location (physical location of organization or permanent 

address of individual). With its extensive international listings, wide 

geographic concentration, and comprehensive subject coverage, the present 

work supersedes the few existing directories aimed at African development.
 

B. Linkages - Contacts accomplished through expanded affiliations,
 

the Project's International Symposium on Rainfed Agriculture in Semi-Arid 

Regions, visitation programs, professional meetings and correspondence will 

be continued and stren-gthened during the next year. The joint research and 

educational exchange program will continue through the next year and be 

expanded to include MUSAT:sra staff to be stationed in Dakar, Senegal. As 

awareness of newly developing information organizations in the developing 

countries continues contact for information exchange will be made. Personal 

contacts, however, will continue to be the most fruitful and enduring 

affiliations.
 

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

A. SOTA - A contract for publication of the State of the Art on
 

Agriculture in Semi-Arid Environments has been signed with Springer-Verlag
 

and this publication will appear as part of the Ecological Studies Series,
 

and will be available in the early part of 1979.
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B. Research
 

1. An 18 month cooperative research project entitled "Perception 

and Management of Semi-Arid Indigenous Agricultural Systems" was completed in 

December 1977. The project was located in the vicinity east and north of 

Ounhigouva, Upper Volta. A Peice Corps volunteer hlelped survey fields in 

the study in Banh and Toulfe. Thiis work was completed in March 1978 and 

conversion of the data to an area b;sis for each fild used in the s tudy 

is underway. Processing the rema ining data into usable forms is now under

way, and the followinc is a projection of time for completion of the study: 

January 1979 - Section 1. Introduction 

Chapter 1. The Sahelo-Sudanian Scene 

a) Introduct ion 
b) Theoretical & Practical Considerations 
c) Choice of Field Study Si tes 
d) The Sahe I [u ,1,el,t ion t - th t. Wor Id's 1)ry-I.ands 

Section I. YATENCA: TitE BIO[i VS ICAL BASE. 

Chapter 2. Geolog4y, Landforms, and Hydrology 

a) C, logy 
b) LanU forms
 
c) Hydro'ogy
 

Chapter 3. Agro-climatology, Soils, and Vegetation
 

a) Agro-climatology 
b) Soils 
c) Vegetation 

June 1979 - Section III: YATENGA: THE PEOPLE 

Chapter 4. Culture History, Population, and Settlement 

Chapter 5. Regional Expression of Livelihood: Farming 
and Herding 

September 1979- Section IV. YATENGA: THE SUBSISTENCE ECONOMY
 

Chapter 6. The Rhythm of Life (Seasonal Calendar of Activity)
 

Chapter 7. Agricultural Technology & Subsistence Strategy
 

Chapter 8. Land and Labor
 
Chapter 9. Consumption & Distribution
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Section V. 
YATENGA: CHANGE AND CONTINUITY
 

Chapter 10. The Environmental Predicament 

a) Desertization & Conservation
 
b) Famine & Drought
 
c) Population/resource Imbalance
 

Chapter 11. Prognosis & Recommendations
 

Section VI. 
 APPENDICES & BIBLIOGRAPHY
 

December 1, 1979 - Final copies of materials; projected length 300 pages
 

The MUSAT:sra library staff and the contact in Paris, France have been
 
very helpful in obtaining the necessary information materials needed for
 

this study. 
 Dr. Michel. Izard of Paris has been particularly helpful with
 
supplying anthropological and historical literature materials on the Yatenga
 

region.
 

2. Completion of arrangements with Senegalese and French
 

researchers at CNRA Bambey, Senegal was made to 
conduct a cooperative study
 
entitled "Quantitative Analysis of Dryland Farming Systems 
in the Sahel Zone."
 

This cooperative program was initiated in October 1976 and will continue
 

through the life of the grant 
as new information is developed at CNRA and
 

UCR.
 

3. On-campus field research projects on cowpeas were initiated
 
in May 1975 and will continue through the life of the grant and involve
 

graduate students and faculty. 
These four projects are entitled: "Soil
 
Water Use, Evapotranspiration and Root Development of Cowpeas Under Varying
 
Stress Conditions, " "Evaluating Drought Resistance in Cowpeas (Vigna ungul

culata L.)" , "Characterization, Ecology and Physiology of the Cowpea 
Rhizobium," and "Root Growth of Cowpeas as affected by soil physical proper
ties and water stress." Four other studies being conducted by graduate 
students are projected for completion during the 
last year of the grant.
 

Studies with cowpeas will be continued during the last year of the 
grant and will involve plant breeding and selection of drought resistant 

varieties, soil physical properties, and cowpea root 
systems and fertilizer
 

and nutrition relationships.
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4. Objective/Output No. !: Increased Advisory Capacity
 

The main emphasis has been to make use of the information gained by
 

the team trip into France and West Africa in 1975 and implementation of pro

jects in 1976. The research projects and worldwide Iinkages for both the
 

Information Center and for faculty are a strong indication of the effective

ness of the team trip and follow-up visits d-riT 1977-78.
 

A. Stren: empirs is his been place 111the scientis t exchan'e 

program between resear-h oroani ,:atilors in the SaIeI COnt ries and UCR. 

These types of arrangements are conducive to gainino; fi rsthand knowledge 

of problems and to rapid],. increasing advisory capacity. The exchnnge program 

with ORSTOM and the UCR Department of Nematologv will be continued through 

the life of the ',rant. 

1. Following the visit to ORSTOM at Dakar by the Program 

Director in February 1976, and a later visit by Dr. S. Van Gundy, Nematologist 

at UCR, to West Africa, arrangements were made to have Dr. Michel Luc visit 

UCR. He spent a six-month sabbatical on-campus, becinning in January 1977, 

doing research and teaching. This exchange visit by Dr. Luc was followed 

by a visit by Dr. Yves Demeure, who arrived from iDakar in the fall of 1977 

and remained through July 1978. Dr. Demeure's studies dealt with nematode 

populations in soils, simulating the wetting and drying, conditions of the 

semi-arid tropic regions.
 

2. It is proposed during 1978-79 that Dr. Prot, Nematologist
 

with ORSTOM in Dakar, will spend the year at UCR and that Dr. R. Mankau,
 

Nematologist at UCR, will spend a year at the ORSTOM laboratories in Dakar.
 

3. Visits by three of the younger staff in the UCR soils
 

and plant sciences departments willbe made during the year to increase
 

their knowledge of agriculture in the semi-arid tropics.
 

B. Seminars and Campus Visitors
 

Seminars will be continued on a limited scale. Selection is based on
 

need and research progress. Foreign visitors supported by various agencies,
 

including the State Department, and with interests in the grant objectives
 

will continue to be invited to the UCR campus. Costs are small in having these
 

visitors on campus, but their contributions to the program are large.
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C. Post Doctoral Positions
 

Dr. Peter Felker, PH.D., Michigan State University, 1976, joined the
 

MUSAT:sra program in January 1977, and has been partially supported by
 

funds available in the Plant Sciences Department at UCR. Dr. Felker's field
 

of interest is plant physiology, with a special interest in leguminous 

trees. lie completed a State of the Art on Acacia aibida and is now a 

member of the UCR Soil & Environmental Sciences department. He is working
 

on a project concerning Prosopis, a leguminous tree commonly referred to as
 

mesquite.
 

5. 	Objective/Output No. 5: Educational Capabilities in Dryland
 

Moisture Conservation & Utilization.
 

A. ream meetings will continue with the program that was initiated 

early in the grant program. The grant Executive Committee voted to establish
 

a working committee between the departments of Soil & Environmental Sciences
 

and Plant Sciences to address itself to courses related to development of
 

practical field-type agricultural courses that could be developed for training
 

students from the developing countries. 

Serious consideration is being given by the committee as to whether
 

to develop degree programs in dryland farming or simply to add a few new
 

courses, restructure other courses, and rely on these and the basic courses
 

for training graduate students.
 

VIII. INVOLVEMENT OF MINORITY PERSONNEL AND WOMEN
 

All positions of employment in the Project are recruited through regu

lar University procedures, following UCR's guidelines for Affirmative Action 

and Equal Employment Opportunity. 

Because of the nature of the Project, and the geographic area of con

cern, MUSAT:sra has always been active in involving minorities in its activities.
 

Efforts have bepn particularly strong in effecting liaison with the Black
 

Studies Department so as to create an employment pool of minority applica

tions for student and general assistance positions as they open.
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During the reporting year Project staff personnel has included the
 

following:
 

Project Office Staff 	 2 women
 

Information Center Staff 	 2 women
 

Students/general assistants 	 3 women, one of whom is of
 

Mexican-American extraction
 

Research Assistants 	 7 men, one of whom is black
 

IX. 	 OTHER 

In a project of this nature there is always a rather large University 

contribution in program space, and in faculty and staff time, that is involved 

in cooperative activities such as planning, evaluating, and directing program 

activities. UCR has been particularly helpful to the grant program by 

providing space at the beginning of the program to house the Information 

Center, and office space for the Program Director, Librarian and secretary. 

Excellent cooperation has been extended by all units connected with the 

project, but in particular by the UCR library staff. It is not the intention 

to delineate complete University support, but rather to point out the signifi

cance of this aspect in the 211(d) Project. Some estimate of faculty and 

staff time may be made using the Objective/Output method as a basis. Time
 

involved by the UCR Accounting Office is not included.
 

1. Objective/Output No. 1: Central Information C'nter Man Hours
 

a. 	Information Resources Team - composed of five UCR
 
staff and four faculty - 10 meetings and individual
 
consultation 250
 

b. 	Executive Committee 30
 

c. 	Soil & Environmental Sciences Dept. office services
 

(budget, etc.) 
 40
 

2. 	Objective/Output No. 2: Network of Worldwide Linkages
 

50
a. 	Part of the Information Resources Team activity 


30
b. 	Executive Committee 


c. 	Soil & Environmental Sciences office services (budget, 40
 
etc.)
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Man 	Hours
 
3. 	Objective/Output No. 3: 
 Improved Research Capability


and 	Increased Knowledge Base
 

a. 	Research Team (consisting of four faculty) - meetings,

graduate student committee, individual attention to
 
graduate students by six faculty 
 2,000
 

b. 	Executive Committee 
 30
 

c. 	Soil & Environmental Sciences office services
 
(budget, etc.) 
 40
 

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

a. 	Educational Training and Advisory Team  consisting of
 
three members  two 	meetings and individual consul
tation 
 20
 

5. 	Objective/Output No. 5: 
 Educational Capabilities in Dryland
 
Moisture Conservation and Utilization
 

a. 	Curriculum Development Team - consists of five members 
-

Two meetings, travel to other universities, consultation,
 
teaching 
 20
 

b. 	Executive Committee 
 30
 

c. 	Soil & Environmental Sciences office services (budget,

etc.) 
 40
 

TOTAL MAN HOURS 2,690
 



TABLE I 

Distribution of 211(d) Grant Funds and Contributions from Other Sources of Funding 

Reporting Period - July 1, 1977 thru June 30, 1978
 

Grant Objective/Outputs 
Period Under 

Review 
Cumulative 

Total 
Projected to 
End of Grant 

Non-211(d) 

Funding 

Central Information System 29,011.37 180,596.37 25,645.48 

Network of Worldwide Linkages 21,967.00 81,305.00 20,152.00 

Improved Research Capability 
& Increased Knowledge Base 

Increased Advisory Capacity 

105,874.02 

46,696.09 

391,732.02 

126,453.09 

76,025.80 

79,118.40 

7,182.50 

7,182.50 

Educational Capabilities in 
Dryland Moisture Conserva
tion and Utilization 1,450.04 16,243.04 2,728.80 

TOTAL $204,998.52 $796,329.52 
 $203,670.48 $14,365.00
 

http:14,365.00
http:203,670.48
http:796,329.52
http:204,998.52


69
 

Table II-A
 

211(d) Expenditure Report
 

Actual and Projectedl SuTmnary
 

Reporting Period: 7-1-7Y thru 6-30-78
 

Expenditures to Date
 

Reporting Cumulative Projected
 
Period Total 78-79 TOTAL
 

1. Salaries & wages $122,785.64 $400,935.64 96,176.00 497,111.64
 

2. Student 	Stipends 43,325.02 108,629.02 30,000.00 138,629.02
 

3. Library 	 5,316.37 55,682.37 6,494.48 62,176.85
 

4. 	Research (not applicable
 

as a separate item)
 

5. Travel
 

Domestic 	 5,142.16 39,112.16 5,000.00 44,112.16
 

Foreign 	 13,756.51 54,325.51 30,000.00 84,325.51
 

6. Equipment 	  25,408.00 5,000.00 30,408.00
 

7. Publications 
 579.73 579.73 11,000.00 11,579.73
 

8. Other § 	 14,093.09 111,657.09 20,000.00 131,657.09
 

$204,998.52 $796,329.52 $203,670.48 $1,000,000.00
 

§ Includes fringe benefits (average of 12%), 
honoraria for guest lecturers,

Consortium membership fees, Symposium (translation arrangements, bus, audio
visual equipment, etc.), Xerox and duplication, scientific illustration,
 
shop labor, repair, agricultural operations, mail, photo and mailers, maps,
 
field experiment purchase and supplies, computer use 
and tape, office
 
supplies, chemicals and lab supplies, equipment items under $2,500.
 

http:1,000,000.00
http:203,670.48
http:796,329.52
http:204,998.52
http:131,657.09
http:20,000.00
http:111,657.09
http:14,093.09
http:11,579.73
http:11,000.00
http:30,408.00
http:5,000.00
http:25,408.00
http:84,325.51
http:30,000.00
http:54,325.51
http:13,756.51
http:44,112.16
http:5,000.00
http:39,112.16
http:5,142.16
http:62,176.85
http:6,494.48
http:55,682.37
http:5,316.37
http:138,629.02
http:30,000.00
http:108,629.02
http:43,325.02
http:497,111.64
http:96,176.00
http:400,935.64
http:122,785.64
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Table II-B 211(d) Expenditure Report
 
7-1-77 through 6-30-78
 

I. Salaries
 

A. Academic
 

G. 11.Cannell (100% July thru June) 	 29,000.04
 
D. Illes (100% July thru June) 14,268.00 
A. Hadas (100% July) 1,187.00 
R. Ford (100% July-Dec., plus term vacation) 9,812.88 

54,267.92 

B. Clerical/Technical
 

S. Roderick 
 8,166.19
 
A. Truslow 
 6,223.89
 
P. Copeland 	 13,296.00
 
P. Wilke (106 hrs at $5.98/hr) 	 633.88
 

28,319.96
 
C. Student Help 
 22,901.97
 

D. Employee Benefits 
 17,295.79
 

II. 	Student Research Assistants (L. Gipson, D. Grantz, G. May
field, D. Rempel, K. Stevens, R. Zablotowicz) 29,264.00
 

Student Fellowships (P. Shouse, K. Turk) 
 12,603.02
 

Student Stipends (P. Shouse, K. Turk) 
 1,458.00
 

IIT. Consultants - none
 

IV. 	 Travel
 

Domestic (13 trips) 
 3,352.32
 
Garage 
 1,789.84
 
Foreign (14 trips) 
 13,756.51
 

18,898.67
 

V. Equipment over $2500 (none)
 

VI. Library Acquisitions -


Books 
 3,333.06
 
Special Items (TRIM support, etc.) 1,983.31
 

5,316.37
 

VII. 	Publications (Two papers by A. Hadas, "Evaluation of
 
Theoretically Predicted Thermal Conductivities" and
 
"Simple Laboratory Approach to Test Seed Germination.") 
 579.73
 

VIII. Other
 

(telephone, mail, repair, audiovisual, insurance, agricultural
 
operations, Consortium fees, photo, Xerox and duplication,
 
scientific illustrating, UCR colrouter use, electrical shop
 
labor and parts, office supplies, field experiment supplies,
 
VYDEC, microfiche reader. 
 14,093.09
 

TOTAL 	 $204,998.52
 

http:204,998.52
http:14,093.09
http:5,316.37
http:1,983.31
http:3,333.06
http:18,898.67
http:13,756.51
http:1,789.84
http:3,352.32
http:1,458.00
http:12,603.02
http:29,264.00
http:17,295.79
http:22,901.97
http:28,319.96
http:13,296.00
http:6,223.89
http:8,166.19
http:29,000.04
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APPENDIX I 
 INFORMATION CENTER
 

BREAKDOWN OF INFORMATION REQUESTS BY GEOGRAPHIC LOCATION: 
 CORRESPONDENCETELEPHONE
 

UNITED STATES AFRICA INTERNATIONAL 

AID 34 ALGERIA 6 AUSTRALIA 12 
CID/CIDNET 42 BENIN 2 BRAZIL 3 
UC System 24 BOTSWANA 3 CANADA 13 
UCR 21 CENTRAL AFR REP 2 CHILE 2 
USDA 8 CHAD 8 COSTA RICA 2 
ARIZONA 17 EGYPT 12 ENGLAND 19 
CALIFORNIA 61 ETHIOPIA 8 FRANCE 28 
COLORADO 14 GAMBIA 1 GERMANY 2 
DIST. OF COLUMBIA 28 GHANA 14 GUATEMALA 3 
FLORIDA 1 GUINEA 2 HAITI 2 
GEORGIA 1 IVORY COAST 7 INDIA 14 
HAWAII 2 KENYA 15 IRAN 9 
ILLINOIS 9 LESOTHO 2 IRAQ 2 
INDIANA 10 LIBERIA 6 ITALY (FAO) 12 
IOWA 1 MALI 12 LEBANON 3 
KANSAS 1 MAURITANIA 7 MEXICO 6 
MARYLAND 6 MOROCCO 5 NETHERLANDS 7 
MASSACHUSETTS 4 NIGER 18 NICAlRAGUA 1 
MICHIGAN 11 NIGERIA 16 PAKISTAN 5 
MISSOURI 4 RHODESIA 2 PHILIPPINES 5 
MONTANA 2 SENEGAL 29 PORTUGAL 1 
NEBRASKA 2 SIERRA LEONE 6 PUERTO RICO 2 
NEW MEXICO 1 SOUTH AFRICA 6 SWEDEN 3 
NEVADA 1 SUDAN 14 SWITZERLAND 1 
NEW YORK 9 SWAZILAND 1 TAIWAN 1 
OHIO 6 TANZANIA 8 TURKEY 13 
OKLAHOMA 2 UPPER VOLTA 42 UNITED NATIONS 21L 
OREGON 9 ZAIRE 4 USSR 1 
PENNSYLVANIA 2 ZAMBIA 2 

TEXAS 11 
UTAH 10 TOTAL 272 TOTAL 227 
VIRGINIA 2 

WASHINGTON 3 

WISCONSIN 4 

TOTAL 363 
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APPENDIX II INFORMATION CENTER
 

INFORMATION REQUESTS BROKEN DOWN INTO BROAD SUBJECT CATEGORIES 

Acacia albida - 3 Lakes/Dams - 2 

Agricultural Development - 5 Land Use/Tenure - 20 

Agricultural Systems - 20 Livestock Production -12 

Agroforestry - 6 Legumes - 19 

Algeria - 2 Mali - 1 

Aridity/Arid Regions - 6 Maps (all types) - 28 

Cassava - 3 Mauritania - 4 

Climatology/Meteorology - 20 Mechanization - 4 

Cowpeas - 17 Millet - 7 

Crop Production - 33 Moisture Utilization/Rainfall -8 

Cropping Systems/Rotation - 17 Modelling - 6 

Crops Under Rainfed Conditions - 4 Natural Resources/Environment/ 
Ecology -

Crop Adaptation/Improvement - 15 9 

Desertification - 4 Nematodes - 2 
NigerDevelopment Planning - 16 - 6 

Nitrogen-Fixation - 3Dew - 1 


Oil Crops 3
Documentation/Information Systems, 

Services - 19 Pedology - 3 

Drought (all aspects) - 27 Pastoralism - 5 

Dryland Farming/Agriculture - 28 Pest Management - 11 

Economic Development - 8 Plant Breeding - 2 

Egypt - 3 Plant Protection - 5 

Energy Resources (solar, wind, etc.) - 12 Plant-Water Relationships - 44 

Erosion (all aspects) - 13 Planting Date - 2 

Extension/Training - 3 Prosopis - 4 

Farm Management - 7 Range Management - 19 

Fertilization/Fertilizers - 14 Resettlement/Migration - 2 

Fire- 1 Rice - 3 

Fodder/Forage - 8 Root Systems - 4 

Groundwater - 4 Runoff - 4 

India - 2 Rural Development - 8 

Irrigation (all types) -30 Sahel - 1P 

Jojoba - 7 Salinity/Leaching - 10 
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APPENDIX II (continued)
 

Seed & Grain Storage - 2
 

Senegal - 6
 

Silt/Flood Control - 4
 

Savannahs/Grasslands 5
-


Socioeconomic Development - 15
 

Soil Management - 56
 

Soil Fertility/Moisture/Chemistry 
- 12
 

Sorghum - 12
 

Technical Assistance - 19
 

Tillage - 3
 

Upper Volta - 5 

Village Studies - 7 

Water Conservation/Harvesting - 20 

Water Management/Hydrology - 23 

Weed Control - 2 

West Africa - 17 

Wheat - 15 
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APPENDIX III-A
 

Requests for Assistance Received during Reporting Period June 30, 1977 to June 30, 1978
 

A. Requests Attended
 

Description of Request 

for Assistance 


Info: genetics of sesame. 


Biblio: agricultural economics 

relating to economic develop-

ment in developing countries 


Info, publications on 

prosopis (mesquite) 


Comprehensive listings of 

info on cowpeas 


Info: soil management in 

Senegal. 


Biblio: trickle irrigation 


Biblio: livestock, range 

management for the Sahel 


Info: project computerized 

data base system& services 


Info on computerized data base 

& computer search services 


Whom Did You Requestor 

Assist? 


S. Osman, UCR same 

Dept Botany & 

Plant Science 


Dr. Thi-Tz2ng SID Develop 

Shih, Institute Ref. Servce
 
of Economics,
 
Taipei, Taiwan
 

Peter Felker, same 

UCR Soils Dept 


Ken Turk, UCR, same 

Botany & Plant 


Scicnces 


G.V.V. Rao, same 

Development 

& Planning
 
Advisor,
 
State Dept.
 

Ms. Cathy EObiak same 

DSB/agr-SWM, AID
 
Washington, DC
 

Scotty Deffendol, CID 

Ouagadougou, Upper 


Volta
 

Simone Argoud, same 

IRHO, Paris, 

France 


Harriet Rinne, same 

UN Environment
 
Programme,
 
Nairobi, Kenya
 

Who Funded Size of Effort 
Assistance Dollars Man Days 

No cost 

Project 1.90 0.2 

Project 2.50 0.3 

No cost 

Project 1.00 0.2 

No cost 

Project 3.75 0.5 

Project 2.20 0.3 

No cost 

Results of Assistance
 

Consulted collection at
 
length for research
 
project.
 

Aided research
 

Consulted collection;
 
aided research project.
 

Consulted collection at
 
length in preparation
 

of Ph.D. thesis
 

Exchange of materials;
 
aid to research
 

Exchange of information.
 

Aided 2 yr livestock
 
research project.
 

Cooperation; awareness of
 
dryland farming activity
 
overlap; document exchange.
 

Exchange of information.
 



APPENDIX III-A
 

Requests for Assistance Received during Reporting Period June 30, 1977 
to .Tune 30, 1978
 

A. Requests Attended
 

Description of Request 

for Assistance 


Biblio: water 	use, efficiency 


& consumption 


Info on agricultural-rural 

development projects 


Biblio/info for Masters Thesis: 

environmental problems facing 

developing countries. with 

emphasis on Africa. 


Biblio: soil moisture conser-

vation, soil erosion/control, 


soil fertility, vegetation 


dynamics.
 

Biblio: fodder trees and 

Acacia albida. 


Info on CIDNET member collec-


tions and services. 


Biblio: documentation, infor-


mation networks & systems 


Whom Did You 

Assist? 


Bob McBride 


Friends of the
 
Earth, San Fran

cisco, Ca.
 

Bruce Kratka 

Agricultural 


Training Bd., 


Cairo, Egypt
 

George Hgugi, 


Sch of Architec
ture & Urban
 
Planning, UCLA
 

Jake Greene 

Eaux et i'orets 


Gaya, Niger 


M. Trevor Chand-

ler, ICRAF, 


Amsterdam,
 
Netherlands
 

Barbara Bird 


U. of Hawaii,
 

Manoa, Hawaii
 

Richard Steele 


International
 

Devel. InstituLe
 
Indiana Univ.
 
Bloomington, Ind.
 

Requestor 	 Who Funded 

Assistance 


same Project 


same No cost 


same Project 


same Project 


same Project 


same No cost 


same Project 


Size of Effort
 
Dollars Man Days 


1.10 0.3 


2.75 0.4 


3.50 0.5 


4.20 0.6 


2.10 0.2 


Results of Assistance
 

Aided research 

Provided reference/referral
 
to additional appropriate
 

resources.
 

Aided research
 

Aided Peace Corps volunteer
 
serving as forester &
 
land use planner
 

Exchange of info, materials
 
& established linkage.
 

Exchange of information
 

Exchange of information
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Requests for Assistance Received during Reporting Period June 30, 1977 to June 30, 1978
 

k. Requests Attended
 

)escription of Request 

for Assistance 


Biblio and borrowing of 

materials on new agroclima- 

tology projects for Sahel & 

other semi-arid regions of 

Africa.
 

Info, biblio: agricultural 

development in Niger; project 

services. 


Info: project data base and 

retrieval system 


Whom Did You 
Assist? 

Requestor Who Funded 
Assistance 

Size of Effort 
Dollars Man Days Results of Assistance 

Raymond Motha 
CCEA, Unv. of 
Missouri, Colum
bia, Miss. 

same Project 7.50 1.5 Aided research project. 

Bernard Ploeger 
SRD, Unv. of 
Dayton, Ohio 

same Project 1.50 0.2 Aided new research 
project. 

Cherie Geiser 
Grain Storage 
Lit. Project, 
Kansas State U 

same Project 1.00 0.4 Aided establishment of 
new project for docu
menting grain storage 
literature. 

Manhattan, Kansas 



APPENDIX III-B 

Requests for Assistance Received During Reporting Period June 30, 1977 to June 30, 1978
 

A . Requests Not Fulfilled
 

Description of Request Name/Organization/ Who Funded 
 Size of Effort
 
for Assistance Location Requestor 
 Assistance Dollars Man Days INWhy Request Not Fulfilled
 

Biblio & research findings M.K. Falode, Univ. 
 same No cost No research being done on 
on cassava. of Ibadan, Niger 
 cassva. Referred to CIAT 

Cassava [nfo Cntr; provided
 

5 references on publications
 
dealing with cassava.
 

Info on watershed management; Dr. G.P. Verma same 
 No cost Not our information system;

project system & services Indo-UK Dry Farm-
 ltr forwarded to Linda White,
 

ing Project (ICAR) 
 University of Arizona. 
Indore, India cO 
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U.S. ORGANIZATIONS & UNIVERSITIES (a representative selection)
 

ACTION Library
 
Washington, D.C. 20525
 

(Duplicate exchange listing)
 

AFRICAN-AMERICAN INSTITUTE
 

1201 Connecticut Ave.,N.W.
 
Washington, D.C. 20036
 
(Visitor program)
 

AFRICAN STUDIES ASSOCIATION
 
218 Shiffman Center
 
Washington, D.C.
 

(National awareness & professional participation)
 

FORD FOUNDATION
 
320 East 43rd St.
 
New York, New York 10017
 
(Reference'support,research inquiries,project documentation)
 

INTERNATIONAL FOOD POLICY & RESEARCH INSTITUTE (IFPRI)
 

1776 Massachusetts Ave.,N.W.
 
Washington, D.C. 20036
 

(Reference service, document loans, research support)
 

MIDWEST UNIVERSITIES CONSORTIUM FOR INTERNATIONAL ACTIVITIES,INC. (MUCIA) 

Program of Advanced Studies in Institution-Building & Technical Assistance
 

ethodology-Indiana University 
1005 East Tenth St.
 

Bloomington, Indiana 47401
 
(CID referrals,documentation assistance)
 

OVERSEAS LIAISON CO MITTEE 
American Council on Education 
One Dupont Circle 
Washington, D.C. 20036 
(Visitor program participation)
 

ROCKEFELLER FOUNDATION
 
1133 Ave. of the Americas
 
New York, New York 10036
 

(project references,research)
 

SOC IF"Y FOR INTERNATIONAL DEVELOPMENT (SID)
 

1346 Connecticut Ave.,N.W.
 
WashiineLuit, D.C. 20036 
(reference network participatioii)
 

SOUTHEAST CONSORTIUM FOR INTERNATIONAL DEVELOPMENT
 
Research Triangle Institute
 
Research Triangle Park, N.C. 27709
 

(CID referral) 



800 
TAMS/AGRICULTURAL DEVELOPMENT GROUP
 
345 Park Avenue
 
New York, New York 10022
 
(visitors, project documentation support)
 

VOLUNTEERS IN TECHNICAL ASSISTANCE,INC. (VITA)
 
3706 Rhode Island Ave.
 
Mt. Rainier, Maryland 20822
 
(information services, referral)
 

CID/CIDNET UNIVERSITIES
 

1)Colorado State University
 
Fort Collins, Colorado 80523
 

2)New Mexico State University
 
Las Cruces, New Mexico 88003
 

3)Oregon State University
 
Corvallis, Oregon 97331
 

4)Texas Tech University
 
Lubbock, Texas 79409
 

5)University of Arizona
 
Tucson, Arizona 85721
 

6)University of California, Davis
 
Davis, California 95616
 

7)University of California, Riverside
 
Riverside, California 92521
 

8)University of Idaho
 
Moscow, Idaho 83843
 

9)Utah State University

Logan, Utah 84322
 

lO)Washington State University
 
Pullman, Washington 99164
 

(project support, reference & referral services, information systems and network)
 

BOSTON UNIVERSITY
 
African Studies Library
 
771 Commonwealth Ave.
 
Boston, Massachusetts 02215
 
(duplicate exchange,documents)
 

MICHIGAN STATE UNIVERSITY
 
Sahel Documentation Center
 
International Studies Library
 
East Lansing, Michigan 48824
 
(Duplicate exchange list, documentation,reference)
 

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

PURDUE UNIVERSITY
 
Department of Agricultural Economics
 
West Lafayette, Indiana 47907
 
(Duplicate exchange, information services)
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STANFORD UNIVERSITY
 
Food Research Institute
 
Stanford, California 94305
 
(Duplicate exchange list,reference)
 

UNTVERSITY OF CALIFORNIA, BERKELEY 
Library 
Berkeley, California 94720
 
(information services)
 

UNIVERSITY OF CALIFORNIA, LOS ANGELES 
African Studies Program 
Los Angeles, California 90024 

AFRICAN ORGANIZATIONS & INDIVIDUALS SERVED (a representative selection)
 

ASSOCIATION of FACULTIES of AGRICULTURE in AFRICA
 
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 (BIS) 
B.P. 1.352 
Bangui, Central African Republic
 
(documents exchange)
 

UNITED NATIONS ECONOMIC COMMISSION FOR AFRICA (UNECA) 
P.O.B. 3001 
Addis Ababa, Ethiopia 
(information services, project support) 

UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP) 
P.O.B. 3n552 
Nairobi, Kenya 
(information services, reference)
 

CAMEROON 

PANAFRICAN INSTITUTE FOR DEVELOPMENT (PAID) 
11.1'. 4078 
Douala, Cameroon 
(information services, reference)
 

CENTRE D'INFORMATION, DE DOCUMENATION ET D'ETUDES DU PLAN 
B.P. 675 
Yaounde, Cameroon
 
(information services)
 

CHAD
 

OFFICE DE LA RECHERCHE SCIENTIFIQUE ET TECHNIQUE OUTRE-MER (ORSTOM)
 
B.P. 65
 
Fort Lamy, Chad
 
(r f~r-P Qr prurpq)R 
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CHAD-Cont 'cd
 

SERVICE METEOROLOGIQUE DE LA REPUBLIQUE DU TCHAD
 

B.P. 429
 

Fort Lamy, Chad
 
(reference services)
 

ET!HiOP A 

TNSTTTI!TE OF AGRICULTURAL RESEARCH (IAR) 
P.O.1.13 )003
 
,dit. i A lbzai, Ethiopia
 

(IPupJ ica L exchange list, research services)
 

iN'Ti'.,',1ATI-NA1. LIVESTOCK CENTER FOR AFRICA (ILCA) 
P.O.B. 5SQ
 

Aud is Ala)a, Ethiopia
 
(Dup.icate exchange list, information services)
 

GHANA 

COUNCIL FOR SCIENTIFIC & INDUSTRIAL RESEARCH 
P.O.B. M.32 
Accra, Ghana
 
(Duplicate exchange list, information services)
 

ANIMAL RESEARCH INSTITUTE 
P.O. B. 20, 
Achirnota-Accra, Chana
 
(research services)
 

GUINEA 

K.K. Kourouma,Dir. 
DIVISION DES SCIENCES EXACTES ET NATURELLES
 
iNSTITUIT NATIONAL DE RECHERCHE ET DE DOCUMENTATION DE GUINEE
 
B.P. 561
 

Conakry, Guinea
 
(Duplicate exuhange list, information services)
 

KENYA
 

EAST AFRICAN AGRICULTURE & FORESTRY RESEARCH ORGANIZATION (F.AFRO) 
P.O.B. 30148 
Nairobi, Kenya
 

(research services, documentation)
 

INSTITUTE FOR DEVELOPMENT sTUDIES 
University of Nairobi 
P.O.B. 30197
 

Nairobi, Kenya
 

(Duplicate exchange list)
 

LIBERIA 

WEST AFRICA RICE DEVELOPMENT ASSOCIATION (WARDA)
 
Documentation Division
 
E.J. Roye Memorial Bldg.
 

P.O.B. 1019
 
Monrovia, Liberia
 
(Duplicate exchange list, information services)
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MAL I 

S. Sissoko, Dir. Gen.
 
INSTITUT D'ECONOMIE
 
Rurale Rue Mohamed V 
B.P. 1098
 
Bamako, Mali
 
(Duplicate exchange list) 

Dr. L. Stroosnijder
 
PRODUCTION PRIMAIR AU SAHEL (PPS) 
B.P. 1704
 
Bamako, Mali 
(Documentation, information services, references)
 

P. Poul ain
 
I RAT/MALI
 
B.P. 438
 
Bamako-Sotuba, Mali 
(Research services, publications)
 

J. Sissako
 
SERVICE METEOROLOGIQUE DU MALI
 
B.P. 237 
Bamako, Mali
 
(Information services) 

MAUR TTAN IA 

)IRECTI'UR GENERAL, DE L'AGRICULTURE
 
Chiekh Benani Youha
 
Nouakchott, Maur.itania
 
(Information services) 

N[tR 

AGRIIYMET CENTER (CILSS/WHO Sahel) 
B.P. 328
 
Niamey, Niger

(Duplicate exchange List, research & reference services)
 

CENTRE DE FORMATION ET D'AGROMETEOROLOGIE ET HYDROMETEOROLOGIE
 
APPLIQUE DANS LE SAHEL 
B. P. 256
 
Niamey, Niger
 
(Information services) 

NIGER INSTITUTE FOR AGRONOMY RESEARCH 
B. P. 429
 
Niamey, Niger 
(Research services)
 

I. Inca, Dir.
 
DOCUMENi'ATION CENTER OF THE RIVER NIGER COMMISSION 
B. P. 933 
Niamey, Niger
 
(Duplicate exchange list, publications)
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AID/USDA
 
Major Cereals Research Project Team
 
Samaru, Zaria, Nigeria
 
(Project research services) 

AHMADU BELLO UNIVERSITY 
Kashim Ibrahim Library
 
Zaria, Nigeria
 
(Duplicate exchange list) 

INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE (IITA)
 
Library & Documentation Services
 
Oyo Road
 
P.M.B. 5320
 
Ibadan, NIgeria
 
(Duplicate exchange list, information services)
 

INSTITUTE FOR AGRICULTURAL RESEARCH (Samaru)
 
P.M.B. 1044 
Zaria, 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
 

SENEGAL
 

CENTRE NATIONAL DE DOCUMENTATION SCIENTIFIQUE ET TECHNIQUE (CNDST)
 
B.P. 3218 
Dakar, Senegal
 
(information services)
 

G. Beye
 
CFNTRE NATIONAL DE RECHERCHES AGRONOMIQUES (CNRA)
 
B.P. 51
 
Bambey, Senegal
 
(Duplicate exchange, research projects, information services)
 

G.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)
 
B.P. 3120 
Dakar, Senegal
 
(information services)
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CENTRE DE DOCUMENTATION POUR LE PROGRAMME DE DEVELOPPEMENT DU BASSIN DU FLEUVE 
SENEGAL, 
B.P. :383 
Saint-Louis, Senegal 
(Duplicate exchange list, information services) 

M. Toure 
ISRA-Rice Research Station of Djibelor 
B.P. 34 
Ziguinchor, Senegal. 

(Dupl tcate exchange list, research services) 

COUNCIL FOR THE DEVELOPMENT OF ECONOMIC & SOCIAL RESEARCH IN AFRICA (CODESRIA) 
B.P. 3186 
Dakar, Senegal 
(information services) 

UPPER VOLTA 

COMITE I NTERAFRICAIN D'ETUDES HYDRAULIQUES (CIEH) 
Centre do Documentation 
B.P. 868, Ouagadougou, Upper Volta
 
(Duplicate exchange, publications, reference services)
 

COMITE PER.MANENT INTERETATS DE LUTTE CONTRE LA SECHERESSE DANS LE SAHEL (CILSS) 
B.P. 704' 
Ouagadougou, 11pper7 VOlta
 
(Information services, reference services)
 

K. Konate, Dir.
 
SOCIETE AFRICAINE D'ETUDES ET DE DEVELOPPEMENT (SAED)
 
Documen tat ion Center
 
B.P. 593,
 
Ouagadougou, Upper VOlta
 
(Duplicate exchange list, publications)
 

INTERNATIONAL ORGANIZATIONS & INDIVIDUALS SERVED(a representative selection) 

AISTRALIA 

COMMIONWEALTHI SCIENTIFIC & INDUSTRIAL RESEARCH ORGANIZATION (CSIRO) 
Soils Division 
P.M.B. 1, ]len Osmond 
Adelaide, South Australia 
(research, reference services) 

NEW SOUTH WALES SOIL CONSERVATION SERVICE 
Box 4293 
CPO Sydney 
New South Wales, Australia 
(information services) 

ARITD ZONE RESEARCH INSTITUTE 
P.O.B. 291 
Alice Springs,N.T. 5750, Australia
 
(research services)
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CANADA
 

INTERNATIONAL DEVELOPMENT RESEARCH CENTRE (IDRC)
 
P. 0. B. 8500 
Ottawa, Cdnada KI(; 3WU
 
(Information services) 

INSTI'IUTE FOR INTERNATIONAL DEVELOPMENT
 
UnIversitv ol' OLttawa
 
Ottawa, Ontario KiN 6N5 Canada
 

MCGIL UN 1VERS ITY
 
Centre for Iloe opin;, Area Studies
 
3437 Peel Street
 
Montreal 1 12, hiebec, Canada
 
(Research, reference services)
 

COLOMB I A 

A. de Tovar 
Centro Internacional de Agriculture Tropical (CIAT)
 
Apartado Aereo 67-13
 
Cali, Colombia
 
(Duplic-te exchange list, information services)
 

COSTA RICA
 

INSTITUTO INTERAMERICANO DE CIENCIAS AGRICOLAS
 
Andean Zone
 
Apartado 4359
 
San Jose, Costa Rica
 
(Duplicate exchange list)
 

CENTRO AGRONOMICO TROPICAL DE INVESTIGACION Y ENSENAZA (CATIE)
 
Tropical Crops & Soils Department
 
Turrialba, Costa Rica
 
(Information services)
 

DENMARK
 

INTERNATI.ONAL WORKING GROUP FOR INDIGENOUS AFFAIRS
 
Frederiksholms Kanal 4A
 
BK 1220 Copenhagen K, Denmark
 
(Information services)
 

EGYPT
 

SOILS & WATER RESEARCH INSTITUTE
 
Cairo University Street
 
Giza, Egypt
 
(Dupiicate exchange list, resc'arch services)
 

A. S. Gomaa, Dir.
 
FIELD CROPS RESEARCH INSTITUTE
 
AGRICULTURE RESEARCH CENTRE. WHEAT RESEARCH SECTION
 
Giza, Cairo, Egypt
 
(Duplicate exchange list, research services, information services)
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ENGLAND 

INTERNATIONAL AFRICAN INSTITUTE
 
210 High Holborn
 
London WCIV 7BW
 
(Documentation, Information services ) 

CENTRE OF WEST AFRICAN STUDIES
 
University of Birmingham
 
P.O.B. 363
 
Birmingham B15 2TT, England
 
(Duplicate exchange list)
 

INSTITUTE OF BRITISH GEOGRAPHERS
 
DEVELOPINC AREAS STUDY GROUP
 
University College London
 
Cower Street
 
London WCIN 6BT, England
 
( Inlormat i servi ces )
 

MINISTRY OF OVERSEAS DEVELOPMENT
 
Lad Resources Division
 
Tolworth Tower
 
Surhiton, Surrey KT6 7DY, England
 
(Duplicate exchange list)
 

COMMONWEALTH AGRICULTURAL BUREAUX (CAB) 
Farnham House, Farnham Royal
 
Slough Bucks, S12 3BN, England
 
(Publications, information services)
 

TECIIN1CAL COM-MISSION FOR COOPERATION IN AFRICA SOUTH OF THE SAHARA 
Joint Secretariac
 
Watergate House, York Buildings
 
London WC2, England
 
(Information services)
 

FRANCE
 

INSTlTUT DE RECHlERCHES AGRONOMIQUES TROPICALES ET DES CULTURES VIVRIERES (IRAT)
 
110, rue de I'Universite
 
75340 Paris, France
 
(Reference services, publications)
 

GROUPEMENT D'ETUI)ES ET DE RECHERCHES POUR LE DEVELOPPEMENT DE L'AGRONOMIE 
TROPICALE (GERDAT) 

42 rue Scheffer 
75016 Paris, France 
(Information services, publications) 

OFFICE DE LA RECIHERCHE SCIENTIFIQUE ET TECHNIQUE OUTRE-MER (ORSTOM) 
24 rue Bayard 
75008 Paris, France 
(Publications, information services, research services) 
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FRANCE
 

SERVICE DE REFERENCES-DEVELOPPEMENT/DEVELOPMENT 
49 rue de la Glaciere 
75013 Paris, France 
(International reference service participation, 

REFERENCE SERVICE 

referrals) 

(SID/DRS) 

ORSTOM - Service Centr,'al 
70- 7 4 Route d'Aulnav' 

de Documentation 

93410 londy, France 
(Documentation, publications) 

INDIA 

R. P. Singlh 
CENTRAl. ARID ZONE RESEARCH INSTITUTE 
Jodhpur-342003, India
 
(Duplicate exchange list) 

INTERNATIONAL CROPS RESEARCH INSTITUTE FOR THE SEMI-ARID TROPICS (ICRISAT) 
1-11-256 Be:umpeE 
Hyderabad-500016, A.P. India 
(research services, information services, publications) 

ALL 1NDIA COORDINATED RESEARCH PROJECT FOR DRYLAND AGRICULTURE (ICAR)
 
2-2-58 Amberpet
 
Hyderabad-5000l3, India
 
(Research servicea, information services)
 

I RAN
 

'.,WHEAT & BARLEY RESEARCH PROJECT 
Seed & Plant Improvement Institute 
Karaj, Iran 
(Research services) 

ISRAEL 

INTERNAT1NAL IRRIGATION INFORMATION CENTER (IRRI) 
P.O.B. 49 
Bet Dagan, Israel
 
(Informati on services)
 

VOLCANI INSTITUTE OF AGRICULTURAL RESEARCH 
P.O.B. 15 
Rehovat, Israel
 
(Research and information services)
 

NEGEV INSTITUTE OF AGRICULTURAL RESEARCH
 
P.O.B. 1025 
Beersheba, Isreal 
(Information services) 
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ITALY
 

N. R. Carpenter
 
Agricultural Services Division
 
FOOl) AND AGRICULTURE ORGANIZATION (FAO)
 
Farm Management Division
 
Via Delle Terme di Caracalla
 
00100 Rome, Italy
 
(Research & information services)
 

A('Rf; c/h FAO)
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 
(information services)
 

LEBANON
 

ARI) LANDS AGRICULTURAL DEVELOPMENT PROGRAM
 
P.O.B. 2379
 
Beirut, Lebanon
 
(Information & research services)
 

MEXICO
 

Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMYT)
 
Londres 40, Apartado Postal 6-641
 
Mexico 6, 1).F. Menico
 
(Duplicate exchange list)
 

NETHlERLANIDS
 

AGRI CUL"'URAI. UN IVERSITY 
Tillage Laboratory
 

Diedenwe,, 20
 
Wageningen, Netherlands
 
(Research ser-vices)
 

M. T. Chandler
 
I.NTI'RNATIONAI, COUNCIL COR RESEARCH IN AGROFORESTRY (ICRAF) 
c/o Royal Tropical Institute
 
63 >Mauritskade
 
Amsterdam 5, Netherlands
 
(Duplicate exchange list, information services)
 

TURKEY 

AGR ICUITUIRALI ECONOMrCS & BIOMETRICS 
Seker Institute 
Etimesgut, Turkey 

(Information services) 

MINISTRY OF FOOD, AGRICULTURE & ANIMAL HUSBANDRY 
Grassland & Animal Husbandry Research Institute 
P.{}.B. 451 
Ankara, Turkey 
(Research & information services) 
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APPENDIX V
 

USAT: sra
 

Moisture Utilization in Semi-Arid Tropics:
 

summer rainfall agriculture
 

Trip & Project Reports:
 

Yves Demeure
 

Peter Felker
 

Seymour Van Gundy
 

Glen H. Cannell
 



STUDY LEAVE REPORT
 

YVES DEMEURE
 
October 23, 1977 - August 22, 1978 

Cooperators: 	 Laboratoire de Neratologie
 
ORSTOM, Dakar
 
BP 1386
 
Republique du Senegal
 

Department of Nematology
 
University of California
 
Riverside, CA, 92521, USA
 

NSF Grant DEB 7702593 and USAID Grant No. AID/ta-c-1234 
Saheal Project 
University of California
 
Riverside, CA, 92521, USA
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INTRODUCTION
 

The Department of Nematology at the University of California was chosen
 

as a site for 
a research study leave because they were conducting research in
 

survival of nematodes in dry soils and because they have a U0SAID program in
 

the Sahel of Africa. The conditions of the Sahel in Senegal are very similar
 

to the arid conditions of the California deserts so that our 
research could
 

have practical application to both regions. Our studies concentrated on the
 

processes by which nematodes are able to enter the state of anhydrobiosis in
 

dry soils and survive long periods of hot dry conditions.
 

Research: Our research concentrated on four approaches: the induction 

of anhydrobiotic nematodes singly in the laboratory, the induction of anhydro

biotic nematodes in soil, the resistance of anhydrobiotlc nematodes to extreme
 

drying and to the nematicide, methyl bromide, and the importance of stored food
 

reserves on survival during anhydrobiosis.
 

1. Induction of anhydrobiotic nematodes in soil.
 

Three nematode species, Acrobeloides sp., Aphelenchus avenae, and 

Scutellonema brachyurum were induced to 
coil and enter anhydrobiosis in two
 

types of drying soil: sanc loam and loamy sand. The coiling of these species 

was studied in relationship to soil moisture characteristics. Coiling and the
 

physiological state of anhydrobiosis began long before sandy soils reached .a
 

permanent wilting point of 15 bars. 
 Maximum coiling occurred at 3-6 bars
 

depending on 
the soil type and nematode species. It appeared that the induction
 

of coiling and anhydrobiosis was determined by the physical forces created by 

the water film surrounding the nematode which in these 
three species was 6-9
 

monomolecular layers of water, rather than the 
moisture content and rpltive
 

humidity of the soil.
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2. Induction of anhydrobiotic nematode on Millipore filters.
 

Anhydrobiosis was induced in small quantities of nematodes (±100) by slow
 

desiccation on Millipore filters using a modification of Simon's technique
 

ad oehydration schedule. 
Nematodes were pippetted onto the synthetic filters
 

over vacuum and s:uspended in glycerine humidity chambers. 
The relative humi

dity of the chambers wag regulated by adding glycerine to the chamber solutions
 

with stirring. 
Tests for the degree of anhydrobiosis were % coiling and
 

survival after exposures to P20 
 Nematodes tested were Ahelenchus avenae,
 

Helicotylenchus dihystera, Scutellonema brachyurum, and Acrobeloides sp. 
 The
 

optimum dehydration schedule for inducement of anhydrobiosis and survival of
 

A. avenae, H. dihystera, and S. brachyurum was two days at 100%, two days at
 

±99%, two days at ±98% and two days at 97.7%. The optimum schedule for
 

Acrobeloides was four days at each humidity. 
Dehydrated nematodes were exposed
 

to P205 for up to 24 h. The dehydration of all four nematodes induced 91 to
 

98% to coiling. Survival 
to 0% relative humidity was not correlated to
 

coiling but rather to duration of dehydration. Coiling appeared to be a short

term physical response to 
dehydration while anhydrobiosis was a longer term
 

physiological response to slow dehydration.
 

3. The effect of the nematicide, methyl bromide, on anhydrobiotic
 

Aphelenchus 	avenae.
 

Experiments were designed to test the hypothesis of Van Gundy (1965) that
 

anhydrobiotic nematodes were 
resistant to chemicals. In cooperation with
 

Dr. Dinnnecke's lab, anhydrobiotic and active Aphelenchus avenae were placed in
 

dry and moist conditions (in soil and on Millipore filters) and subjected to
 

3000 	ppm methyl bromide for up to 82 h. 
Results of this experiment showed
 

that 60% of the anhydrobiotic nematodes survived, whereas 100% of the active
 

nematodes were dead following the treatment.
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To correlate these laboratory results to actual field conditions, we
 

intend to place anhydrobiotic nematodes in a dry agriculture field and deter

mine their resistance to methyl bromide.
 

4. The importance of the energetic reserves in the survival of 

Scutellonema cavenessi and Helicotylenchus dihystera to the desiccation. 

Helicotylenchus dihvstera from California, USA, and Sctellonema cavenessi 

from Senegal, Africa were extracted from field soil using we,- sieving techniques. 

Adult females of each species were selected on the basis of tronsparency of 

the digestive tract. Opaque nematodes were selected to represent nematodes 

with large quantities of stored food reserves, pri-cipally carbohydrates and
 

lipids, while transparent nematodes were selected for their lack of food
 

reserves. Quantitative tests of S. cavenessi showed that opaque nematodes
 

contained an average of 44.4, 96.9 and 117 ng and that transparent ne.matodes
 

contained 44.4, 0 and 24 ng of nitrogen, lipid and carbohydrate, respectively.
 

The nematodes were dehydrated in Simon's wet chambers using glycerive solutions
 

to maintain a relative humidity. The transparent H. dilystera and S. cavenessi
 

females did not survive to desiccation. These results suggest that the quantity
 

of stored food reserves in the form of carbohydrates and lipids may be impor

tant factors in the survival of nematodes during periods of desiccation.
 



"State of the Art: Acacia albida as a complementary
 

permanent intercrop with annual crops"
 

Prepared under contract for United States
 
Agency for International Development
 

Peter Felker
 
Moisture Utilization in Semi-Arid Tropics:
 

Summer Rainfall Agriculture
 

All) 211(d) Grant 

Department of Soil and F.-ivironmental Sciences 
University of California, Riverside
 

Riverside, California 92521
 



"Condensed Summary of Agriculturally Related Acacia albida Literature"
 

INTRODUCTION
 

At present the available literature does not allow a completely
 

accurate object've analysis of Acacia albida capabilities and potential 

capabi t it :. vertheless this reviewer having closely followed the 

5 years and having worked with theliterature on leguninous trees for 

grecnhouse, and inleguminous tree Prosopis in native stands, in the 

University of California, Riverside field station studies, believes the 

conservative,following condensed Acacia albida summary to be ,i fair, 


and defensib e representation of Acacia albida's agro-sylvo-paitoral
 

capabilities.
 

CONDENSED SUMMARY 

cover yields of millet and
Directly under Acacia albida foliage 


peanuts increased on infertile soils from 500 + 200 kg/ha to 900 + 200
 

kg/ha. Approximately 45 large trees per hectare were required to
 

achieve complete soil cover.
 

In addition to yield increases under A. albida, a 50 to 100% in

crease in soil organic matter and nitrogen content, a marked increase
 

in soil microbiological activity, and al increase in water holding
 

capacity beneath the trees has been found.
 

iv
 



Acacia albida has been demonstrated to nodulate and fix nitrogen
 

in pot studies. How, when, and where A. albida fixes nitrogen in the 

field was unclear, but an analysis of the nitrogen cycle suggested that 

A. alhida nitrogen fixation was probably the cause for increased soil 

fertility beneath A. albida canopies.
 

Average annual A. albida height growth for 8 trees was 92 cm, with 

a range of 50 to 160 cm. Annual diameter growth ranged from 0.6 to 2.9 

cm, and this 4.8-fold diameter growth range represents a 23-fold range 

in volume growth, becase volume is proportional to diameter squared. 

A. albida flowered at seven years of age and produced first pods 

at about eight years of age, but did not bear well until about thirty 

years of age. A. albida tree pod yield has been reported to range from 

6 kg/tree to 135 kt/truc which has been extrapolated to yields ranging 

from 105 kg/ha to 5400 kg/ha. 

The pods were a much used source of livestock feed in West Africa. 

The protein content of the pods was 10-15%, the seed protein content was 

26-28%, and the carbohydrate content was about 50%. Feeding trials on 

A. albida pods have not been carried out. 

It has been suggested, through not proven, that A. albida has in

creased the land carrying capacity from about 10-20 persons/kmin to 25-40 

persons/km 2 and that A. albida has made it unnecessary to clear and 

fallow land permitting sedentary, permanent agricultural settlements. 

A. albida has been an important part of West African culture and in some 

areas sacrifices of millet and chickens have been made to A. albida. 



Acacia albida has substantially increased the well-being of small 

farmers in Sahlian regions by increasing soil fertility and crop yield 

and by providing pods for animal food. While this is indeed remarkable, 

there is much room for improvement. Acacia albida has never been the 

subject of genetic or horticultural studies designed to improve its bene

ficial characteristics. Acacia albida strains in Senegal are land races 

and might be compared in productivity to maize and wheat in the U.S.A. 

in the 1800's. There is little doubt that cultural, selection, and 

propagation techniques, plant pathology studies, pruning and spacing 

studies, and development of devices for protection from animals could 

profoundly improve A. albida's beneficial quaiities and the quality of 

life for Sahelian farmers.
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Their research should have a wide application and should be given strong
 

There appears to be
consideration for improving crop production in Africa. 


a major obstacle in the transfer of this information through the lack of
 

publication of research results in international journals and in their inability
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to have access to International literature. Their library subscriptions to
 

scientific journalf; have been discontinued since the war in 1973. Many
 

student theses remain unpublished in the library. This seems to be an 

important area where USAID and 11-40 could make a major contribution to
 

distribution of scientific knowledge in this region.
 

The conference wa.-; ;ittendud '.,y 26 participants representing 14 nations 

(see att;iched li,;t (,f pairticipint.) The first two days of the conference 

were devoted to presentation and discussion of nema.tology research by each 

of the participants (typed siummaries are available for review in my office). 

Two days were devoted to discussions on the USAID root-knot project, esta

blishment of resear,:h priorities in the region and the specific participation 

of the various individuals in the USAID root-knot project. I presented an 

hour guest Iectlire on tie nematology progrm at Riverside and a general 

review of the ecology of root-knot in semi-arid agriculture. 

Two field trips were conducted to see agrict t ral production In Egypt. 

One day was spent touring the Tahreer and Janaklies Farms in the desert 

reclamation program. One project was a governmunt-owned farm of about 20,000 

acres devott-d primarilv to seed product ion Of ve,.etalb e and field crops. 

Nematodes were considered one of their most important pests liniting produc

tion and full utili;:ation of their reclaimed land. The other project was 

a government-run farm for the production of wine. This farm produces about 

8 million dollars worth of wineand distilled spirits each year. Nematodes 

are a major problem in the maintenance of long-range vigor of the vines. 

Since all of these soils are extremelv sandy and th,2 crops growni on them are 

margionally irrigated, the plant stress caused by nematodes is much more 

severethan in the fertile fine-textured soils of the Nile Valley and delta.
 

Another weekend trip was taken to Luxor to view agricultural production
 

along the Nile River. Crop production consisted of mixed vegetables, citrus
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and animal forage,with sugar cane as the major cash crop. Both trips were 

very informaLiwye about agricultural production of Egypt and about their 

nematode pest problems. 

I also received an invitation to attend the Fourth Conference of Pest 

Cairo September 30 to October 3, 1978. This conferenceControl to be held in 

is organized by the Academy of Scientific Research and Technology and the 

National Research Center. If anyone is interested in attending, 1 would be 

glad to supply the application forms. 

The final three days of my trip were spent consulting with Dr. M. Luc 

and other scientists and officials of ORSTOM in Paris. One afternoon was 

spent with Mr. Michel Gleizes, Secretary General of ORSTOM, discussing our
 

nematology exchange program between ORSTOM-Dakar and Riverside. He seemed
 

anxious to continue our exchange program and he and Michel proposed another 

candidate, J. C. Prot, from Dakar for the fill of 1978. The proposal Is on 

the same basis as Y. Demeure who is currently in Riverside. A major concern 

of Mr. Gleizes was the one-sidedness of our exchange and he strongly encour

aged us to send someone for a study leave in Dakar. Some attention should 

be given to this aspect in our USAID program. Discussions were also held 

on the possibility of planning a joint "Pest Management Symposium" in Dakar 

during the Spring of 1979. His response was positive but he could not make any 

commitments until a formal proposal was submitted for review. Michel Luc and 

I have drafted a general proposal. '.Then it is finalized l will forward it 

as an addenda to this report. In general I felt Riverside's relationship with 

ORSTOM was extremely good,and that we should make every effort to continue 

it and improve on its balance in the coming year. 



5
 

PARTICIPANTS OF THE USAID REGIONAL PLANNING CONFERENCE
 
ON ROOT-KNOT NEMtATODE RESEARCH IN THE NEAR EAST
 

CYPRUS 	 Mr. John Philip, ARI, Nicosia
 

EGYPT 	 Dr. 
I.K.A. Ibrahim, University of Alexandria, Alexandria 
Dr. D. M. El-gindi, University of Cairo, Cairo 
Dr. M. F. Shafiee, University of Cairo, Cairo 
Dr. M, A. El-sherif, University of Cairo, Cairo 
Dr. A. Y. EI-g.indi, University of Cairo, Cairo 
Dr. A. M. Kheir, University of Cairo, Cairo 
Dr. G. V. Y~OtSef, University of Cairo, Cairo 
Dr. N. A. Abdel-Bari, University of Cairo, Cairo 
Dr. A. A. Osman, University of Cairo, Cairo 
Dr. T. Badra, University of Cairo, Cairo 

GREECE 	 Dr. C. N. Kolioponos, Lab Agr. Zoology & Entomology, Athens 

IRAN 	 Dr. C. Abivardi, Pahilovi University, Shiroz
 
Dr. H. Mojtahedi, University of Isfahan, Isfahan
 

IRAQ 	 Mr. Z. A. Stephan, Ministrv of Agriculture, Abu-Ghraib 

ITALY 	 Dr. F. Lamberti, Lab di Numatologia Agrarla, Bari 

JORDAN 	 Dr. W. Abu Gharbieh, University of Jordan, Ammau 

KENYA 	 Dr. B. W. Ngundo, East Africa Agri. and For. Res. Org., Nairobi 

MOROCCO 	 Mr. M. Animati, Inst. Agronomique et Veteranaire, Rabat-Agdal 

SAUDI
 
ARABIA Dr. M. F. Eissa, inistry of Agric. and Water, Reyiad
 

SUDAN 	 Professor M. Yassin, ROs. Station, WadA. GeWira 	 Medani 

TURKEY 	 Dr. H. S. Yuksel, Ataturk Un iv r1si tit , Erzaruni 

USA 	 Dr. J. N. Sasser, North Carolina State University, Raleigh 
Dr. A. C. Triantaphyllou, North Carolina State University, Raleigh 
Dr. S. D. Van Gundy, University of California, Riverside
 

YEMEN 	 Dr. Richard Sikora, Inst. Pflanzenkrankheiten, Bonn, Germany
 



Travel Report October 15-28, 1977
 

Glen II. Cannell 

This report will briefly cover ,,iv trip to Senegal, Upper Volta and
 

France in October of 1977. The trip objectives were: 1) to lay tile ground

wark for Dr. Peter Felker's visit to Senegal ind Paris, France to develop
 

rkaterials for the State of the 
Art: Acac i a alb ida, ind 2) to visit with Mr. 
Robert Ford, Project Leader for the indigenous study on farming; svstems and 

Tethods in nor thern Up per Volt a 

Contacts :or to. Acac ii albidai study in Senea l were made with the FAO 
orestryepsn tat ive/Dakr Director of Centre National de Recherches Fores

tiere (CNRF) . The complete archives on Acacia alb ida for the Sahel region are 

rlsislocated at CN.,. wore T-ade with the Director of the Society de Develop

ment et de Vulgar1-ation Agricole (SODEVA), and with their country offices at
 

Thies. Other visits were made 
 at CNRA\, Bambey, the ORSTOM laboratories at 

Dakar and the USAID Mission. F:.:cellent cooperation was pledged by all groups to 

assist Dr. Felker in his visits, and this later proved to be the case. Dr. 
Felker visited 'G.'ith fare.rs trip arrancd by SODEVA), all libraries ior each 

organiz'ation were aIces'ble, and a trip into the :'orthorn Sene,a regions 

relted to the project was m.ade possible by cooperation with CNRA,Bambey.
 

The visit to Upper Volta proved to be very beneficial. Mr. Ford has
 

made a remarkable study Of rhre viliaes, 
 and the rapport with the villagers, 

farmers and vi][a;,e 1aoders was t,::celt,nt. Sover-il fa rmers were coo)peratin ,, in 

each villa,e and they farmed 3Oh')-400 fields of various sizes, growing millet, 

sorghum, cowpeas, peanuts and other crops. All fields were being measured
 

and yield data obtained on each 
 field. An immense amount of data i,; being 

collected and it will require some time to process; however the data should be 
valuable for future proj:octs in U'pper Volta from several standpoints. Ford 

has received good cooperation from the AID Mission in Upper Volta arrilhod the 

opportunity to present material from his project to the Mission staff in a sem

inar. 

The visit to Paris, France was to locate materials for Dr. Felker and
 

to further establish contact with ORSTOM. 
The program has partially supported 

a contact person in Paris to work with our program people and to translate 

certain research articles. This has proved to be an effective means of working
 
with libraries and other organizations that have information on the West African
 

region that was not available in Senegal.
 



Travel Report: May 30 - June 6, 1978
 

Glen 1I.Cannell
 

This trip was part of a UCR team effort to plan and participate in
 

drafting a proposal with the Institute de Senegalese Recherche Agronomique
 

(ISRA) at Dakar, Senegal concerning a cowpea research program to be imple

mented in Senegal. Plans for this meeting were iiade in cooperation with
 

IITA, Cornell University, Boyce Thompson Institute (BTI), ISRA and UCR. 

Drs. Weathers, Hall and Cannell represented UCR, Dr. Staples represented 

BTI, Dr. Staponkus represented Cornell, Dr. Goldsworthy represented IITA, 

Director Sauger represented ISRA, Dr. Beye represented CNRA/Bambey and others
 

from the Bambey Research Station.
 

Tile follwing is a brief summary of the resulting draft proposal:
 

OBJECTIVES:
 

As part of an overall program of improvement of cou-peas in West Africa,
 

and recognizing that water availability is one of the major limitations to
 

production in the Sahol region, the project is 
 concerned with (1) ecological 

factors that determine availabi.lity and use of water in semi-arid environments 

of West Africa where cowpeas are grown in order to devise ways to minimize 

the limitations imposed on crop production; and (2) plant characteristics 

that allow cowpea to evade, avoid, 
or tolerate drought with the objective of
 

incorporating these characters, either singly t)r in combination, to develop 

improved cultivars for specific environments where the risk of drought is 

high. 

Specifically, the following aspects will be considered:
 

1. Hydrological balance and climatic analysis of 
coupea production
 

systems ') semi-arid re-ions of West Africa; 

2. Characterizaton of plant response to drought with respect to
 

phenological, morphological and physiological characters;
 

3. Development of screening techniques for use in breeding programs
 

for improving drought resistance of cowpeas;
 

4. Varietal evaluation;
 

5. Crop management practices which maximize water utilization.
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While drought resistance is identified as a primary constraint, the 

project recognizes the need to integrate the above studies with work to over

an overall program of: cowpea improvement forcome other constraints as part or 

semi-arid regions. 

RESEARCH: 

The program would be conducted at Bambey and Louga (or some other 

selected rescarch center in the drier region). Special research would be 

conducted at the various cooperative institutions related to the overall. 

project.
 

TRAINING:
 

Graduate students would be selected from the Sahel countries and would
 

be trained at UCR. Training would also occur at TITA and at Dambey with short
 

courses for Senegalese and others of the Sahel region. Senegalese would also
 

be trained as co-workers with project scientists.
 

EXTENSION AND DISSEMINATION OF INFORMATION:
 

The results of management studies in Senegal will be extended to other
 

locations in the semi-arid regions through the SAFGRAD organization of field
 

trials and farmers' demonstrations that presently extend to 1.8 countries.
 




