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This documenC has been prepared by DEVRES, Inc. and Che Sahel
Institute (INSAH) in accordance with Che Cerms of a concracc wlch Che
U.S. Agency for InCernaClonal DevelopmenC,

The nacional agriculCurai research resources assessments which
provide che necessary background InformaCion for Chis documenc were
conducCed by national agriculCural research sclentiscs from Sahelian
counCries under Che guidance of DEVRES and INSAH wich financial
supporc from che U.S. Agency for Incernacional Developmenc (under
ConCracC No. AFR-0435-C-00-2084-00) on behalf of che meraber counCries
of Che CooperaCion for Developmenc in Africa (CDA).

The resulcs of the assessraenc are concained in che following
reporcs :

Volume I -

Volume II -

Volume III -

Régional Analysis and StraCegy

Summaries of National Reporcs

National ReporCs:^

Cape Verde
Chad

The Gambia

Mali

MauriCania

Niger
Sénégal
Upper VolCa^

^Each national reporC is princed separacely.

^As Chis reporc was going to Che prinCers in August 1984, Che
change of name of "Upper Volca" Co "Burkina Faso" was announced.
While Upper Volca was che correcC name of che counCry as of che dace
of Che invenCory (December 1983), readers should cake noce of Chis
recenC change.
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lUTE
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MEHP
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CAPA

CDSS
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GCDB

GOTG
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IPM

ITA

LMB

Chad

Saudl Arabia

AgriculCural Educacion Dlploma
Vocaclonal School Dtploma
Coramittee for American Relief Everywhere '
Lake Chad Basln Commission

Coraraand Council for che Norchern Armed Forces
Chadlan Prlmary Elementary School Certlflcace
Cencer for Training Professlonal Rural Personnel
Agrlculcural Technlclan Training Cencer
Second year InCermedlaCe course

Naclonal Consulcaclve Council

Cooperaclon
DeparCmenC of Llvescock
Deparcmenc of Wacer and Flsherles
Division of Crop Research

NaClonal School for Technlcal AgenCs
Fund for Rural IntervenClon

Unlverslcy Insclcuce for Llvescock Techniques
VeCerlnary and Animal Husbandry Research Laboracory

of Farcha

Scace Mlnlstry of Agrlculcure and Rural Developmenc

MlnlsCry of Llvescock and PasCure Hydraullcs
Mlnlscry of Tourlsm, Induscry, Wacer, Forescs,

and Hunclng
Naclonal Office of Rural Developmenc
AdmlnisCraClve poslclons (jobs)
The Cencral Afrlcan Republlc

Lake Developmenc Corporaclon
Yugoslavlan

The Gambia

Aslan Vegecable Research and Developmenc CenCer
AgriculCural Vocaclonal School Dlploma
CounCry Developmenc Scracegy Scacemenc
Naclonal Deparcmenc of Wacer and Flsherles

Gambia Cooperaclve Developmenc Bank

GovernmenC of che Gambia

Gambia Produce Markeclng Board
InCegraCed Pesc Managemenc
Agronomie Projeccs Engineer
I-ivGscock Markecing Board
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ARS
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CDR
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CRZ
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EIV
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1ER
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INRZFH

IPR

ISAA

ISAE

ISAEF

'IT

LCV

LHM

MDR

ODEM

Gambia River Basin Commission

CoCCon and Jute Fiber Research Station

Exporc Price Stabilization Association

Mali

Wheat Action, Dire

(See WARDA)
Flood-Recession Action for Rice and Sorghum, Gao
Agricultural Apprenticeship Center
Agricultural Vocational School Diploraa

Center for Rural Development
Livestock Extension Training Center -

Mali Livestock II

Forestry Practical Training Center
(See ILCA)

Mali Textile Development Corporation

National Committee of Agricultural Research
National Center for Fruit Research

Animal Husbandry Research Center
Division of Documentation and Information

Diploraa of Basic Studies (end of middle school)

National Water and Forestry Service
Agricultural Research Division
Forestry and Hydrobiology Research Division
Farming Systems Research Division
Division of Animal Husbandry Research

Cattle and Meat Crédit Bureau

Veterinary Nurses School
Mali franc

Rural Economies Institute

International Livestock Center for Africa

National Animal Husbandry, Forestry, and
Hydrobiology Research Institute

Rural Polytechnical Institute

Engineer of Agricultural Applied Sciences
Engineer of Livestock Applied Sciences
Engineer of Applied Sciences in Water and Forestry

Projects Engineer
Central Veterinary Laboratory
Mopti Hydrobiology Laboratory
Ministry of Rural Development

Livestock Development Opération of Mopti
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ODIB

ODIK

ODIPAC

OHV

OMM

"OMVS

OMVSO

ON

ONPS

OPAM

OPSR

OPSS

OïlM

ORS

OTS

OVSTM

OZL

PAR

PEP

PIRT

PPS

PRODESO

SOMIEX

SRCFJ

SRCSS

SRCVO

SRFM

SRTPN

TSA

TSE

TSEF

TSGR

UDPM

WARDA

CNERV

CNRADA

CNROP

CSA

DRIG

IntegraCed Development Opération of Bagulneda
Integrated Development Opération of Kaarta
Integrated Development Office for Peanut and

Cereal Production

Upper Valley Opération (of the Niger River)
Millet Opération, Mopti

Sénégal River Basin Commission
Sategui Deressla Basin Commission
Niger Office
National Seed Production Opération
Mali Agricultural Products Bureau

Opération for the Protection of Seeds and
Conservation of Harvested Crops

Opération for the Production of Selected Seeds
Rice Opération, Mopti
Rice Opération, Segou
Tea Opération, Sikassa

Sénégal River Valleys Opération - Terekole
and Magui

Lake Zone Opération
Research Support Site
Permanent Expérimentation Base
Land Resources Inventory Project

Primary Productivity in the Sahel
Western Sahel Livestock Development Project
Mali Xmport-Export Corporation
Cotton and Jute Research Station

Selected Seeds Control Research Station

Food and Oil Crops Research Station
Fruit and Vegetable Crops Research Station
Tobacco and New Plants Research Station
Senior Technician in Agriculture
Senior Technician in Livestock

Senior Technician in Water and Forestry
Senior Technician in Rural Engineering
Démocratie Union of the Malian People
West African Rice Development Association

Mauritania

National Center for Livestock and Veterinary Research
National Center for Agronomie Research and

Agricultural Development
National Center for Océanographie Research and

Fisheries

Food Safety Board

Integrated Rural Development of Guidimaka
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ENFVA National School for Agricultural Training and
Extension

FAC Fund for Coopération and Aid (France)
FND National Development Fund
IEMVT Institute of Livestock Production and Vete-rinary

Medicine in Tropical Countries

IRAT Institute for Research in Tropical Agriculture
and Food Crops

MDR Ministry of Rural Development
RIM The Islamic Republic of Mauritania
SOMMALIDA Mauritanian-Libyan Agricultural Development Company
SOMECOB Mauritanian Livestock Marketing Company

SONADER National Rural Development Company
SONIMEX National Import-Export Company
UK Monetary Unit (Ouguiya)

AGRHYMET

CFEPD

CMS

CRV

DECOR

DEF

DEP

DFF

DP?

DRA

DRE

DRF

DRVZ

DS

DSA

DSEIA

ECE

ESA

INRAN

IPDR

MDR

MES/R

MH/E
ONAHA

ONERSOL

Niger

Régional Center for Training and Application of
Agricultural Meteorology and Hydrology

Certificate for the end of primary studies

Supreme Military Command
Research-Extension Linkage Unit
Department of Rural Economies Research

Division of Education and Training
Division of Programs and Studies
Division of Forestry and Wildlife
Division of Fisheries and Fish Research
Department of Crop Research

Department of Ecology Research
Department of Forestry Research
Departments of Veterinary and Livestock Research
Division of Statistics

Division of Agricultural Services

Division of Livestock and Animal Industries
Services

School of Animal Husbandry Technician Training
School of Agronomy and Animal Husbandry
National Agronomie Research Institute of Niger
Institute of Practical Training for Rural

Development in Kolo

Ministry of Rural Development
Ministry of Higher Education and Research
Ministry of Hydraulics and the Environmenc
National Office for Water Management
National Office of Solar Energy
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PQ

SAF

UNCC

Flve-year Plan
Administracive and Flnancial Service

Division of the Nigérian Union for Crédit
and Cooperacion

Sénégal

ASECNA Association for Air Traffic Safety in Africa
AT Technical Assistant

BEI Elementary Industrial Certificate
BNDS Sénégal National Development Bank
BP Professional Training Certificate

HT Technical Training Certificate
BTS Senior Technical Training Certificate
CAPAS Center for Assistance in Small-Scale

Fishing in Sénégal
CDH-C Horticulcural Development Center of Camberene
CRA-B Agricultural Research Center of Banibey

CRA-D Agricultural Research Center of Djibelor
CRA-K Agricultural Research Center of Kaolak
CRA-RT Agricultural Research Center of Richard Toll/Fanaye
CRF-D Forestry Research Center of Dakar-Hann
CRH Horticultural Research Center

CRO-DT Océanographie Research Center of Dakar-Thiaroye
CRZ-D Animal Husbandry Research Center of Dahra
CRZ-K Animal Husbandry Research Center of Kolda
DFEM Kiddle School Diploma
DUT University of Technology Diploma

EATA School for Technical Agents in Agriculture
EATE School for Technical Agents in Livestock
EATEF School for Technical Agents in Water and Forestry
EATOPM School for Technical Agents in Oceanography and

Marine Fisheries

ENCR National School for Professional Rural Training
of Bambey

ENEA National School for Applied Economies
ENFM National School for Maritime Training
ENHC National Horticultural School of Camberene

ENSUT National Graduate University of Technology
FCFA Monetary unit

IDEP/CEA African Institute for Economie Development and
Planning .

IFAN The Fundamental Institute of Black Africa

INDR National Institute of Rural Development
ISRA Institute for Agricultural Research
ITA Institute for Food Technology
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LNERV National Livestock and Veterinary Research
Laboratory

MDR Ministry of Rural Development
OCLALAV Organlzation for Acridian and Fowl Control
OMVS Sénégal River Basin Commission
ONCAD National Office for Development Crédit and Aid

ORANA Organlzation for Research on Food and Nutrition
in Africa

ORSTOM Office of Overseas Sclentiflc and Technical

Research (France)
PDESO Eastern Sénégal Livestock Development Project
PIDAC Lower Cassmance Integrated Development Project
PRS Sedhiou Department Project

SAED Sénégal Delta Development Corporation
SANAS Food and Applied Nutrition Service
SENPRIM Senegalese Corporation for Early Fruits and

Vegetables
SODAGRI Industrial and Agricultural Development

Corporation
SODEFITEX Textile Flbers Development Corporation

SODESP Corporation for the Development of Livestock in
the Sylvo-Fastoral Zone

SODEVA Agricultural Extension and Development Corporation
SOMIVAC Casamance Agricultural Development Corporation
SONAR National Rural Supply Corporation
STN New Land Corporation

ARCOMA

AVV

CAP

CEPE

CNR

DAFR

DPP

DSA

DSEIA

ELAT

Upper Volta

Régional Workshops for the Construction of
Agricultural Equipment

Volta Valley Management Authority
Agricultural Training Center of Matouskou
Primary Elementary Education Certificate
National Council of the Révolution

Division of Forest Management and Reforestation
Division of Fisheries and Flsh Research

Division of Agricultural Services
Division of Livestock and Animal Industries

Services

Anti-Tsetse Fly Training School
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ENESA

ENFD

IRBET

ISP

IVRAZ

MEC

MDR

MES/R
MET

ORD

PAPEM

National School for Animal Husbandry and
Animal Health

National Forestry School 6f Dinderesso
Instltute for Biological and Tropical

Ecology Research
Advanced Polytechnical Institute
Voltaic Institute for Crop and Animal

Husbandry Research

Ministry of EquipraenC and Communications
Ministry of Rural Development
Ministry of Higher Education and Research
Ministry of Environment and Tourism
Régional Development Offices

Mini-Station for Pre-Extension Expérimentation
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Currency unit
US$1

1 C.V. esc.

1 C.V. esc.

Currency unit
US$1

1 UM

1 UM

Currency unie
US$1

1 D

1 D

Currency unit
US$1

1 FM

1 FM

CURRENCY EQUIVALENTS
(November, 1983)

Cape Verde

Cape Verdean escudo (C.V. Esc.)
C.V. esc. 75,56

US$.013
100 centavos

Mauricania

ouguiya mauritanienne (UM)
UM56.40

US$,018
5 khoums

The Gambia

Mali

Dalasi (D)
D 2,42

US$.41
100 bucucs

Franc Malian (FM)
FM 820

US$,0012
100 centimes

Chad, Niger^ Sénégal, Upper Volta

Currency unit
US$1

1 F CFA

1 FCFA

Franc CFA (FCFA)
FCFA A10

US$,0024

,100 centimes
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WEIGHTS AND MEASURES

cm " centimecer

ha = hectare

kg • kilogram
km - kilometer

km^ • square kilometers
1 - liter

m^ • meter
m s» square mecer

nmi » millimeter

t » metric ton

TLU • 250 kg live weight steer
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ABOUT THIS ASSESSMENT

A« Background

This Agrlcultural Research Resource Inventory and Assessmenc was
conducced in the elght countries of the Sahel (Cape Verde, Chad, The
Gambla, Mali, Mauritania, Niger, Sénégal, and Upper Volta), ail of
which are member countries of the CILSS, the Permanent Interstate
Committee for Drought Control in the Sahel. (See Figure 1.) It was
carrled out wlthln the framework of the high priority accorded by the
member countries of the CDA (Coopération for Development in Afrlca)
and the CILSS to the need to develop and strengthen agricultural
research capabllity in the région. As the World Bank noted in its
September, 1983 report entltled "Sub-Saharan Mrica: Progress
Report on Development Prospects and Programs"^;

"Even wlthln the present state of technical knowledge,
improved incentives and marketing arrangements would permit
very large increases in agricultural output [in Afrlca].
However, for the longer term, increased output will depend
on the development of effective technical packages, pest and
dlsease control and developments in animal husbandry...
In a situation of budgetary strlngency and of Immediate
crises, expendlture on research havlng a possible, but
uncertain payoff, ten years or more in the future Is
frequently seen as dispensable. This danger is increased
when research programs are manifestly weak and unfocused.
It is, therefore, essentlal that these programs be formulated
and implemented In ways which will enable them to contribute
more effectively to the process of development... "

The CDA Is an informai association of donors Including Belgium,
Canada, France, Italy, West Germany, the United Kingdom and the Unlted
States. The Unlted States, assisted by other CDA donors, was assigned
the speciflc responsibility for coordinatlng the development of CDA-
supported agricultural research programs in the Sahelian and Southern
African régions.

This CDA initiative responds to initiatives already undertaken by
many national governments and régional entitles (such as the OAU, and
CILSS) to emphaslze the development of a strong capabllity in the
Sahel to increase agricultural productlvity. The donors, therefore,
joined wlth African régional agencies such as INSAH in the Sahel and the

^World Bank, Sub-Saharan Afrlca: Progress Report on Development
Prospects and Programs, (Washington, D.C,, World Bank, September 1983),
pp. 30-31.
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Southern Africa Development Coordination Conférence (SADCC) in
Southern Africa to develop country-specific, regionally-sensitive
analyses of existing resources arid to identify médium- to long-tenu
needs and opportunities in support of agricultural research that will
lead to increased agricultural productivity.

The assessment and préparation of this report were financed by
the U.S. Agency for International Development (AID) and carried out by
DEVRES, Inc., a U.S.-based private contractor located in Washington,
D.C, engaged by AID. DEVRES was assisted by two sub-contractors, the
Institut du Sahel (INSAH) and the Midwest Universities Consortium for

International Activities (MUCIA). INSAH was established in 1976 and
given prime responsibility by CILSS for the collection, analysis and
dissémination of research results; for the promotion and coordination
of research; for the training of researchers and technicians; and for
the adaptation and transfer of technology. The MUCIA consists of
seven universities, with administrative headquarters at Ohio State
University. Michigan State University was identified by MUCIA as its
lead institution for this assessment due to its experience in Africa.

The CDA mandate for the assessment and this report préparation
was to consider programs up to 20 years in duration. Few specific
project ideas were developed with this timeframe in mind. However, in
developing proposais for future programs, this long term emphasis
maximized flexibility to focus on the needs of agricultural research
regardless of the timeframe involved. Ultimately, the research
priorities and activities were set out as needed, while remaining
sensitive and responsive to the severé budgetary constraints in the
Sahelian countries.

B. Methodology

Sahelian participation in the process of carrying out the
inventory and assessment—the collection of data, the préparation of
national reports, and the subséquent régional assessment—has been a
central aspect of the design and implementation of this study. m May
1983, INSAH, cooperating with DEVRES, invited agricultural researchers
from the Sahelian countries to INSAH headquarters in Bamako, Mali to
discuss the study and examine the first draft of a sériés of
questionnaires intended to inventory the resources (both physical and
human) available for agricultural research in the région. The
questionnaires were then revised in light of the researchers'
knowledge of the technical areas and local conditions.

Senior researchers from each of the Sahelian countries were hired

by INSAH as National Coordinators and placed in charge of obtaining
the answers to the questionnaires and preparing the national reports
for their respective countries. National Coordinators in turn hired
experienced researchers for short periods of time in their respective
countries to help with the completion of the questionnaires in
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spécifié subject matter areas such as exporc and food crops,
livestock, agro-forestry, fisheries, and farming systems. The
questionnaires included not just the research institutions in these
fields, but also the training institutions, and the extension
institutions which provide the link between Che research and the
farmers who utilize the research results.

OEVRES fielded a team of experienced agricultural researchers and
development spécialises to assise the National Coordinators and their
staffs, help with the establishment of a data bank at INSAH on
research resources, and develop the régional program* The DEVRES
staff consisted of a team leader, a régional coordinator, a technical •
consultant, one sub-regional coordinator for Cape Verde, The Gambia,
Mauritania and Sénégal, and another for Chad, Niger, and Upper VolCa.
Mali was assisted by the technical consultant stationed in Bamako. In
addition, INSAH made available two of its senior staff—the Director
of its Research Department and the Coordinator of the Research and
Documentation network (RESADOC)—who were responsible for coordination
between the DEVRES staff and the National Coordinators, MUCIA
partlcipated in the design of the questionnaire, furnished country
background data for the survey and the sub-regional coordinator for
the Eastern Sahel.

INSAH, because of its régional.responsibilities for coordination
of agricultural research and dissémination of Chelr results, became Che
repository of the results of the questionnaires in Che form of a data
bank located at INSAH headquarters. The data collected from Che scudy
has been organized using a scandard software package—"dBase II"—and
can be accessed on the microcompuCers available at INSAH headquarters,

The survey has been an important flrsc step in creatlng a data
bank which (when corabined with oCher Information available ac INSAH)
will provide a foundatlon of practical, useful data that can be •
updated and reflned. IC will be a valuable tool for those designing
programs and projects In agricultural research in the Sahel and it
will also be a source of providing Information for researchers in the
Sahel and in other neighborlng countries, Annex 4 of Chls report
contains detailed information^ on the contents and potentlal uses of
thls data bank, \

The inventory and assessment were carried out from May 1983 to
Aprll 1984, The bulk of the data collection and the writing of the
national reports were carried out from September to December 1983 by
the National Coordinators and their consultants in coopération with
Che DEVRES/INSAH staff. The national reports are essencially the
producC of the work of the National Coordinators, assisted by their
consultants, based on the responses to the questionnaires. The
régional analysls and research straCegy were developed by Che DEVRES
scaff in consulcacion wlch INSAH in llghc of the national reports, the
questionnaire, and contacts with international research organizatlons.
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bilatéral and multilatéral donors and developraent organizations (such
as the Club du Sahel, the various UN agencies, and the World Bank) and
other written information available to the team. The DEVRES/INSAH
staff collaboratively designed the proposed projects and activities to
carry out the strategy elements.

In carrying out the inventory and analysis and in preparing
recommendations for programs and projects, the DEVRES/INSAH team made
spécial efforts to take into account research work already carried
out, underway or proposed. This is consonant with one of the
principal objectives of the assessment—to seek ways to
strengthen existing national and régional research activities.
Further, specific recommendations are placed in a wide context,
involving not only the research institutions, but also the training of
researchers and the dissémination of research results to the farmers.
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EXECUTIVE SUMMARY

A. Purpose and Procédure

1. Purpose

The purpose of Che Agrlcultural Research Resource Inventory
and Assessraent carrled ouC In eight countrles of the Sahel was to canduct
a country-speclfle, régionally-sensicive analysia of existlng
resources and to develop a 20-year régional agrlcultural research
strategy to strengthen existlng national and régional activities. It
was carrled out wlthln the framework of the high priorlty accorded by
the member countrles of GILSS (Permanent Interstate Committee for
Drought Control In the Sahel) and the CDA (Coopération for Development
in Africa) countrles^ to the need to develop and strengthen agrlcultural
research capabllity In the région,

2« Procédure

The inventory, assessraent and préparation of the strategy
were carrled ovit by DEVRES, a UtS.-based prlvate contractor located In
Washington, D.C., asslsted by two subcontractors, the Institute du
Sahel (INSAH) located in Bamako, Mali and the Midwest Universlties
Consortium for International Activities (MUCIA), headquartered at Ohio
State University. The project was flnanced by the U.S. Agency for
International Development (AID), acting on behalf of ail the CDA
donors in the area of agrlcultural research for the Sahel and the
southern African régions.

The assessment of agrlcultural research resources in the Sahel
Involved over 50 African agrlcultural researchers, developers,
extensions advisors and educators from eight countrles (Cape Verde,
Chad, The Gambia, Mali, Mauritania, Niger, Sénégal, and Upper Volta),
a régional research organlzatlon, INSAH^ and DEVRES staff of
experienced agrlcultural researchers and developraent spécialists. The
inventory was based on a dçtailed questionnaire developed by DEVRES,
INSAH and MUCIA in consultation with agrlcultural researchers in the
Sahel, It covered research, extension and cralning activities.
Senior researchers from each of the Sahelian countrles were hired to

conduct the inventory and préparé the national reports for their
respective countrles based on the rèsults of the questionnaire. The
bulk of the data collection and the wrltlng of the national reports
were carrled out from September to December 1983. INSAH, because of
Its régional responsibllities for coordination of agrlcultural
research and dissémination of their results, became the repository of
the results of the questionnaire in the form of a comprehensive
computerized data bank.

^The CDA is an informai association of donor countrles comprised of
Belgium, Canada, France, Germany, Italy, United Kingdom and the United States
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The -régional analysls and research scrategy were developed by the
DEVRES staff in consultation wlth INSAH In llght of the national
reports and other data available. From January to Aprll 1984, the
DEVRES/INSAH staff collaboratively deslgned the proposed programs and
activlties to carry out the strategy elements. Partlcular attention
was given to seeklng ways to strengthen existlng national and régional
research activlties.

B. Conclusions

1• Food déficits in the Sahel are increasing

Food production in the Sahel is falling to keep pace wlth
population growth. While the traditional food production systems that
have evolved over tlme are well-adapted to the physlcal characterlstlcs
and resource limitations of the région, they are inadéquate in the
face of rapidly expanding rural and urban populations, This is
demonstrated by the growlng irabalance between domestic cereal
production and consumption. For example, from 1970 to 1982, domestic
cereal production increased 27.8 percent (an annual compound rate of
only 2.07 percent); during the same period, population increased 35
percent (an annual compound rate of 2.6 percent). In less than 70
years (by the year 2050), unless a rapid décliné In fertlllty occurs,
the population in the région wlll quadruple to 136 million. Without
dramatlc advances in agricultural productivity in the next 10-20
years, the gap between domestic food supply and demand wlll continue
to wlden.

Simllarly, while ail of the countries in the Sahel have
indlvidually and collectively adopted a priority objective of
achieving food self-sufflclency, they have, in the short term, had to
rely on increasing their commercial and concesslonal imports of
cereals to meet the food needs of their people, especially in the
urban areas. In the last five years (1978-1982), régional cereal
imports reached an average of one million metrlc tons (MT)—more chan
double the amount in 1970. On a per capita basis, imports have more
than doubled to meet consumption needs.

2. Agricultural productivity is seriously constrained

There are a number of serious constraints to increasing
agricultural productivity in the Sahel. These affect the production
of crops, livestock, agro-forestry, and artisanal flsheries. The
constraints are both direct (those which constrain production and
productivity directly such as low soil fertlllty, deficlent and poorly
distributed rainfall, lack of appropriate technology for controlling
plant diseases and pests, etc.), and indirect (those which impede the
development and application of solutions to the direct constraints
such as institutional and policy weaknesses—e.g., inappropriate
institutional structure, poor project administration, Insufficient
understanding of socioeconomic factors).
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These constraints are complex and Incerrelaced, Involvlng
polltlcal, technical, physical, social and €cononii.c faccors» They
musc be reduced to Increase agrlcultural productlvlty and move coward
a situation of Incrôaslng food securlty» To reduce these constraints
it Is vital to strengthen both national and régional research capacity
to: 1) plan and establlsh research priorlties, 2) finance and carry
out effective agrlcultural research prograras, and 3) disseminate
successfully to farmers the results of this work.

3. Agrlcultural research can help reduce constraints to
Increased productlvlty if an adequate "crltlcal mass"
Is assured

The establishment of a Sahelian capacity to create, manage,
and utilize research results over the next 20 years is a sine qua non
to achieving Increased per caplta agrlcultural output in the sâhël^
Currently, agrlcultural research, extension and trainlng programs in
Che Sahelian countrles differ substantially in terms of focus, number
of personnel, fundlng and institutional support. However, there may
not be Che requlsite "crltlcal mass" of research institutions, tralned
professlonals, macerial or financial resources to undertake the
research whlch will signlficantly increase productlvlty In the région.
In 1983, Chere were 289 agriculCural research programs/projeccs in che
Sahel of whlch 223 were ongoing, 12 were "new starts" and 54 were
proposed for impleraenCation. Over half of the continuing activitles
focused on crops research; 26 percent focused on llvestock. The
remalnder Included research on forestry and ecology, fisherles and
Cechnology. The number of activitles per country varies wldely from
six (in The Gambla) to 31 (in Mali) as does chelr size and scope.
There are presencly abouc 80 research sCaClons and subscaclons in use
across Che Sahel.

The number of personnel Involved in agriculCural research,
exCenslon and cralnlng is also a useful indicator of Che level of
efforc. In mosC Sahelian counCrles Coday Chere are sclll inadequace
numbers of naclonal agriculCural researchers avallable co meec
research needs. For example, in 1983 che Cotai number of professional
research personnel in the Sahel, Includlng expatriaces, was only 634.
Approximacely one-Chird of Chese are agronomiscs. In certain crlclcal
research disciplines, especially che social sciences, gaps of
qualifled professlonals working on agriculCural research are
parclcularly nociceable. Slmllarly, Che cechnlcal range of
capablliCles among Che 1,261 professional Sahelian and expaCriaCe
extension personnel is limlced wich planC and animal scienClsCs,
engineers and économises in shorcesc supply, Also in shorc supply are
InsCrucCors who are qualifled Co Craln graduace level agriculCuralisCs—as
a resulc only five of 40 national agriculCural cralnlng cenCers in Che
Sahel offer advanced Cralnlng.

Severe financial constraints also Impact directly on agrlcultural
research, extension and trainlng efforts in the Sahel. For example,
research inscicuclons ofCen face operacional difficulcies caused by
delays in Che release of funds and the inadequacy of funds for follow-
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up on field trials. Extension services report dlfflculties In
obtalning adéquate funds for fleld work, tralnlng and upgradlng staff.
Trainlng Institutions report dlfflculty in fundlng adequate teachlng
staff. Researchers and techniclans note their low salaries and lack
of career opportunities.

Although CDA donors currently sponsor over 130 agricultural
research programs/projects of varying scope and duration, many of the
Sahelian countries believe the resources are inadéquate, short-
sighted and sometimes improperly focused. Yet, given their own
financial dlfflculties, initial and subséquent country contributions
to research and related projects are likely to be modest, consisting
mainly of personnel and facilities. Thus, more sharply focused
projects of high prlority, carefully designed budgets and improved
Project management must be pursued vigorously by each country.

Also, donors must bear a major portion of the recurrent costs for
both national and régional research projects. For example, donors
must be certain thaC complété financing is available for long- and
medium-term projects^ if such projects are to be viable and
successful. Unless donors are prepared to cover recurrent costs
fully—in addition to the usual equipment and other start-up and
trainlng costs—attempts to increase the priority given to
agricultural research in Che région will fail.

4. A régional approach for agricultural research is needed
to strengthen national institutions and to achieve a

"critical mass"

Given the limited number of qualified personnel and funds in
the individual Sahelian countries and the fact that many of the
problems they face are the same, or very similar, collaboration among
institutions in a régional framework can help to overcorae certain gaps
at the national level and to ensure that adequate resources are
brought to bear on key problems. A régional approach could help to

^ ratlonalize the effective and efficient use of scarce human,
financial, technical and administrative resources.

Fruitful régional collaboration, however, will require an
established and agreed-upon agricultural research policy framework at
both the national and régional levels for carrying out specific
projects and programs. Agricultural research policy in the Sahel

"^ould be designed at both national and régional levels, to:

V •
o Ensure sharply focused projects;

o Encourage the establishment of clear research priorities;

o Support careful évaluation of existing work;

V o Sustain that ongoing work most likely to produce the results
desired and expected;
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o Account reallacically for Che tlmeframe or range of time in
which concrete results can expect Co be achieved; and

o Ensure the availability of finances required.

In addition, policies are needed to encourage the development of
management skills in the administration of research institutions and
in the establishment of priorities for the careful use of limited
human and financial resources»

While the successful execution of régional projects is difficult,
because of administrative and financial difflculties, in some
circumstances such projects offer significant advantages, particularly
as compléments to national programs. Some of these are: the
synergistic effect of exchanging information and corabining the
collective experience of professionals; the provision of better
developed and more specialized educational opportunities within the
région; the achievement of économies of scale and efficiency; the
avoidance of duplication; and che possibility of working in areas chat
might be poUtically sensicive at the national level. Moreover, a
number of agricultural problems facing the région such as meteorology,
plant and animal diseases, weeds and predators, are not bound by
political frontiers and need to be dealt with at a régional levai»

C. Recommendation; Establish a Régional Agricultural •
Research Strategy for the Sahel

The objective of the 20~year agrlcultMal research strategy Is to
achieve a slgnlflcaat Increaae iH^îper capltaf agrlcul tural oacput X
greater than the rate of popalatloo^ increase to enhance national food
secorlcy In the Sahel.

The strategy to achieve this objective consists of Cen elements
which together wlll help agricultural research play an important rôle
in overcoming Che constraints to increasing agricultural productivity
in the région and to achieve the goal of production output increases
equal to or greater than the population growth, These strategy
elements are briefly described below:

!• Develop the potential of Sahellan Institutions

The absence of a sufficient, indigenous capacity to train
research personnel in technical disciplines or management is a serious
impediment to improved research and to agricultural productivity
generally. Strong research and Craining institutions with Che ability
Co carry out needed agricultural research and to deliver Che results
effectively to farmers are essentlal for improved agricultural
productivity. In addition to training in che technical disciplines,
trainlng in the management of research institutions, policy analysis,
database use outreach, and the establishment of research priorities is
essentlal to achieve the potential of the research institutions in the
Sahel.
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2. Develop new technologies

The lack of appropriate and effective technologies is one of
Che major problems in increasing per capita agricultural productivity
in the Sahel, To reraedy this lack, national efforts to provide
appropriate technological packages require stepped-up régional and
international support. Some of the national research activities which
seem of high priority when viewed from a régional perspective are
listed by sub-sector below:

o Crops: The relationship between soil, water, and plants,
particularly rainfed production; ecological effect of
agricultural change—différent fercilizers, cropping
Systems, soil érosion, etc.; development of technology
packages for irrigated agriculture;

o Livestock; Animal health, improved breeding and pasture
and fodder development with the objective of increased
production of both meat and milk;

o Forestry/ecology; Fast-growing species; firewood
substitutes; protection and development of natural forests;
the conservation and restoration of soils; natural
végétation patterns, and corabatting désertification; and

o Fisheries: Inland fisheries; biology of différent species
and fish population dynamics; technologies to improve the
profitability of commercial fish production.

3. Provide protection and reatoratlon of the ecosysten

Important environmental problems have been shown to
constrain agricultural productivity and output in the Sahel such as
the Sahel's dwindling firewood supply with the attendant destruction
of forest and brush land, over-grazing by a cattle population too
large for the natural resource base of many areas and over-ucilizatlon
of fragile agricultural soils in both irrigated and dryland cropping.
If more research work is not done to resolve these problems now, they
may even turn out to be the ultimate constraints to increasing
agricultural productivity in the Sahel during the next 20 years.

4. Increase capaclty to undertake agricultural pollcy research

There is an urgent need to increase the capacity of
institutions in the Sahel to carry out agricultural policy research to
provide information on which to base national and régional décisions
affecting aggregate and per capita agricultural productivity. For
example, certain aspects of agricultural policy pose serious
constraints to increased agricultural production. These include; farm
prices set too low, input costs too high, officiai crop prices
announced too late, agricultural crédit unavilable, low investment
priority for research, etc. The ability to develop and combine
effective policy responses appropriate for these and many other
intertwined issues is critical to agricultural development in the



Sahel. Whlle most research on such Issues Is done aC the national
level, there Is a need for more multi-country or régional activlty on
some pollcy issues to enable individual countries to benefit from the
experlence of their neighbors and to resolve issues with régional
import.

5. Provide adalnistratlve and nanagenent tralning

The lack of administrative and management capability in the
field of agricultural research has been one of the serious constraints
to designing and carrying out research programs and projects in the
Sahel. In addition, support skills, such as those in finance, budget
and personnel management, are also very limited in the région.
Another kind of management research is the planning and establishment
of research prlorities. With limited human, material, and financial
resources, training in the techniques and methods of establishing
research priorities has become very important. Actions need to be
taken now to ensure that during the next 20 years the Sahelian
countries will have an indigenous capacity to provide administrative
and management training.

6. Strengthen naltldlaciplinary approach to agricultural
research

The corapartmentalized single discipline approach to
agricultural research in the Sahel is an important constralnt to the
development of widely useful agricultural technologies and thus to
Increasing production. Traditionally, research has been conducted in
a single discipline (e.g, plant breeding, livestock, or soll
fertillty, etc.) and has ignored other aspects of agricultural
production (e.g., socioeconomlc aspects) which would enable the
results of the research to be applied more effectively and thus make
an appréciable différence in agricultural productivlty. The use of a
multldisciplinary approach as well as more multidiscipllnary teams In
agricultural research is just beginning in the Sahel and will require
specific action by donors and country governments. In addition, given
the complexity of, and interrelatlonshlps among, technlcal, social and
economlc factors and the Interdisciplinary requirements of much of the
research concerning them, it is likely that the increased availabillty
of inexpensive microcomputers will be useful.

7. Strengthen llnkagea between the researcher and the fàrmer

A major constralnt is posed by poor Ilnkages between^
researchers, extension services, and farmers. The development of the
essential two-way interaction between the agricultural researcher and
the farmer by strengthening the functional capability of the public
and prlvate entities which llnk the two is a high prlority activlty.
In this regard, the ability of the extension service to provide an
effective llnk between the research station and the farmer should be
strengthened. Programs should be developed for the technlcal training
and upgradlng of extension supervisors so that they can communicate
intelligently with the researchers and the farmers. Extension
supervisors should also be provlded with sociological/training

li



skills in order co be able Co hel*"
communlcaClng wlth farmers and ur

8. Prottote network"g
Inatltatlons ~

CurrenC agriculcu
communication araong Sahell
Vigorous networking among
overcoming the constrain'"^, ^
agriculcural research v'
of highly-qualified re
Co optimize human and
linking the national, regi^,
research and Craining institut
interchange among researchers in^t»
new ideas *and creative solutions to d

avoids pitfalls already encountered, a^
research. It can also enhance professional
examples of networks that could be sCrengthened^o^
networks on foodgrains, farming systems research,
small ruminants, soil fertility and soil and water, and women in
agricultural production.
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problems,
dnd speeds

jlished include

.uts, fisheries,

9. Inereaae InforMtlon avallable to researcher

Access by the researcher to suitable, up-to-date,
appropriate scientific and technical information is one of the most
important and intractable agricultural research problems in the Sahel.
Thus, it is important to improve research efficiency by increasing the
quality and quantity of information available to researchers and by
increasing .the researchers' awareness and use of it. In addition to
its traditional activities in this field—via its scientific and
technical documentation and information network, RESADOC—INSAH plans
to establish a data bank on agricultural research institutions and
research programs and projects. This activity will use the data base
from the survey done under this agricultural assessment project. This
additional service will make it possible for a researcher to question
the data bank and receive information on agricultural research,
training and extension activities in the région.

10. Increase opportanitlea for private aector participation

The private sector is not as effective as it might be in
helping increase agricultural production. Suitable ways must be
developed for private business to participate in delivering inputs,
providing services and in the marketing, processing and distribution
of agricultural commodities. Private sector participation can
contribute to more efficient agricultural production. The private
sector could also play a more active rôle in the research and
development of appropriate commercial technologies, While specific
action should take place nationally, régional meetings and a further
exchange of information on this important subject should help identify
the major areas suitable for study and action.
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D. Régional Strategy Implementatlon

Twenty-seven régional agrlcultural research programs and
actlvitles have been proposed to carry ouC che above-descrlbed
strategy. These programs and actlvitles may be categorized as
follows:

Research Hetworks

1. Foodgralns and cowpeas research network
Fannlng systems research network
Soll fertillty and soll and water research network

4. Fisheries research network

5. Research on Irrigated crops
6. Peanut research network
7. Small ruminants network

Tralnlng Programs

Tralnlng of research sclentlsts
Tralnlng of research techniclans

lO. Improvement of agrlcultural research management

Research Support Services •

n, Strengthenlng INSAH's sclentlflc and technlcal information
12. blssemlnation of applied agrlcultural research results
13. Planning and analysls of agronomie experiments
14. XmprovemenC of agrlcultural statlstlcs
15. Prlvate sector participation
16. Creatlng a régional phytogenetic resource center
17. Creatlng a régional center for introduction and quarantlne of plants

Reséarch Prograna

18. Agrlcultural research pollcy
19. Production and utlllzation of flrewood
20. Women in agrlcultural production
21. Technology and processlng of foodgralns
22. Bovine pathology
23. Small-scale mechanization in agriculture
24. Climatology studles
25. Restoratlon of the Sahelian ecosystem
26. Improvement of the Azawak cattle breed
27. Animal breedlng In the Tsetse-lnfested Sudanian zone
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Ail of Chese programs and activlcies are essenclal to the
^ successful attalnment of the objective of improving agrlcultural

productlvlty In the Sahel. Prloritles have been suggested, however,
in terms of thelr proposed start-up dates and level of prlorlty
relative to the whole strategy. These activitles are set in a 20-year
perspective and have been shaped so as to complément national research
activities. They are designed to reduce the constraints to increasing
agricultural productivity and to achieve the goal of production output
increases greater than the population growth.
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I. REGIONAL ANALYSIS

A, Agrlcultural Production In the Sahel^

1. Overvlew

One of Che crltical problems faclng the Sahelian countries
today la Che fallure of food production to keep pace wlth population
growth, Whlle the tradltlonal food production systems that have
evolved over tlme are well-adapced Co Che physlcal characterlstlcs and
resource limitations of the région, they are inadéquats in the face of
rapldly expandlng rural and urban populations. Moreover, che
situation is not gettlng betCer; ic is getting worse. In less than 70
years (by the year 2050), unless a rapld décliné in fertlllty occurs,
the population in the région will quadruple to 136 million people.^
This could mean Chat unless dramatic advances are made in agrlcultural
produccivity in the next 10-20 years, the gap between doraestic food
supply and demand will continue to widen,

Over the last 20 years, a number of agrlcultural programs and
projects have been undertaken to improve productivity in agriculture
and in che rural sector generally. These have had mlxed resulcs, but
less was accomplished than expected« Moreover, aumerous constrainCs,
both directly and indirectly related to production, continue to hamper
the successful Implementation of programs and projects In the région.
As a resuit, no country has become food self-suffIclent or even self-
reliant.

Thus, to assure the availabillty of baslc food supplies for Che
people In che région, mosc Sahelian countries have slgnificanCly
Increased cheir food imporCs. Tradltlonal food production systems,
which provide subsistence for producers, have adjusted to the
subscantlal rate of increase in the rural population princlpally by
increaslng the area of land used. Wlth stagnant or even decllnlng
yields, however, this growth in area cultivated has not generaCed a

In addition to Che knowledge of the Cechnlclans Involved, this
background relies on the Sahel Development Planning Team's 1984 draft
Strategy Paper, Club du Sahel documents, the Report of the Sahel
Worklng Group Vol. I and II, IBRD, 1981, and Environmental Change in
the tfest African Sahel and Agroforestry in the West African Sahel,
National Academy of Science, 1983. A more detailed description of the
Sahel Région may be found in Annex 1. Annex 2 contalns a number of
régional tables.

^See Table 2-3: Population Growth in che Sahel—1970,
1975, 1980, 1982, 2000, 2050, Annex 2.



surplus of foodgrains adequate to meet urban demands. Moreover, It is
llkely to have led to Increaslng dégradation of the environment. If
these trends continue, there will be little increase in standards of
living and little real development in the Sahelian countries. An even
further décliné in per capita food availability will occur in these
countries in the future unless major efforts are raade to prevent it.
In a région where over 80 percent of the population is rural and per
capita agricultural production is virtually stationary, such efforts
raust focus on raising the productivity of the rural sector.

Agricultural research should underpin such efforts, Research
must contribute to increasing per capita agricultural production and
to productivity in the rural sector through the development of
agricultural technologies and techniques which permit farmers to make
more effective or efficient use of their resources—land, labor,
capital, and raanagerial skllls. The complexity of the research task,
however, should not be underestimated, It reflects the complexity of
the problems to be solved.

It la important to understand that farms are often very
complicated opérations. Farmers generally exploit ail of the
avallable ecological niches that are profitable. These include
rainfed upland, flood recession areas, low-lying valleys which recelve £
runoff water and irrigable zones. Farmers engage in both crop and
animal production activitles and often in non-farm activlties as well,

.No single technology or technique to increase productivity will be
appropriate to ail conditions. Farmers differ in their managerlal
ability and in their access to land resources and are sensitive to
economic conditions. Moreover, any long-term research prograra in the
agricultural sector in the Sahel must consider maintenance, or
improvement, of the fragile ecological base as well as production
constraints. There must be an understandlng of the environment and
the effects of human activlties in agriculture interactlng with the
environment.

The following sections describe in more détail the current food
déficit situation in the région and constraints to improvlng
productivity. Some efforts to resolve these constraints, including
agriculture research and other agriculture development projects, are
noted. These points provide a backdrop for the proposed zonal
agricultural research strategy discussed in Chapter II.

2. Détérioration of the food balance in the Sahel

The Sahel has experienced a growing imbalance between
domestlc cereal production and consumption. For the région as a
whole, over the 13-year period from 1970-82, domestlc cereal
production increased 27.8 percent (an annual compound rate of only
2.07 percent). During the same period, population increased 35
percent (an annual corapund rate of 2.6 percent). Thus, although food
production la increaslng gradually, it is not keeplng up with the growth
of the population as indlcated by the per capita data in Figure 2.
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Ail of the countries In the Sahel have individually and
collectlvely adopted a prlority objective of achievlng food self-
sufflciency. In Che short-term, however, chey have had to rely on
Increaslng thelr commercial and concesslonal Imports of cereals to
meet the food needs of thelr people. Figure 3 indlcates the Increase
In cereal imports for the région between 1970 and 1982. At the.
beglnnlng of the 1970s, the level of cereal imports for the Sahel was
between 400,000 and 600,000 metrlc tons (MT) per year. During the
drought years of 1973-1975, Imports increased to between 800,000 and
900,000 MT annually. While Imports dropped slightly in 1976 and. 1977,
they began to increase agaiiv in 1978. In the last five years (1978-82),
régional cereal imports reached an average of one million MT—more
than double the amount in i970. In 1982, with exceptionally high
assistance to Chad, Imports were Chree times those in 1970. On a per
caplta basis, imports have more than doubled to meet consumption
needs.

When cereal Importations are examined by country, the situation
Is even more dramatic. While Sénégal has conslstently imported the
most in tenns of metrlc tons, its rate of increase since 1970 in gross
imports is among the smalleat. Niger has had the highest rate of
increase in imports—more than 15-fold since 1970; Mauritania and :
Upper Volta have trlpled thelr imports; Mali, Sénégal, the Cape Verde
Xslands, and The Gambia have about doubled thelr Imports. With the
exception of the 1974 drought, Chad held its import level relatively
steady during the decade until 1982 when civil disturbances
interrupted production and marketing and exceptionally high imports
were required. Table 2-7 in Annex 2 provides import figures for
individual countries.

Given natural resources, most analysts agree that certain Sahelian
countries, such as Chad, Mali, Niger, and Upper Volta, can
realistically aim at nearly complété self-sufficiency in food, that
Is, aggregacâ domestlc supply equal to domestic demand. For Che other
Sahelian countries, the food déficit is already so large that it may
be more realistic to acknowledge that while a higher level of self-
sufficiency is desirable, a more efficient strategy may be that of
ensuring food security through imports. This implies the génération
of exports to pay for an increaslng part of the costs of importing the
required foodstuffs.

Given the climatic variability of the région, however, ail of the
Sahelian countries are liable to have food shortages from time to
time. This requires emergency food planning and perhaps the storage
of emergency food reserves. Food aid, with ail of the problems of its
collective programraing for coasumption and security, has been useful
in this regard. At the sarae time, many Sahelian countries have taken
steps to ensure that the food aid dbes not engender disincentives for
indlgenous production and increased food dependency. Thus, food
security may need to be ensured via imported food aid, but at the same
time agricultural policies on production, prices and distribution must



en

G
O

H

0
•H
M
4J

01
a

^4-1
O

T .3

1 .2

1.1

1

0.9

O.S

0.7

S 0.6
o
'H
r—t
îH
•H

S
0.5

0.4

0.3

0.2

0.1

0

1,227

423

1970 1982
Total

1970 1982
Per Capita

Figure 3: Cereal Imports in the Sahel, 1970 and 1982

Sources: Tables 2-3 and 2-7 in ÂNNEX 2

-60

^50

-40

r 30

- 20

^ 10

7^
H-
H
O

OQ
H

§
CA

Hî
(T
eu



provide adequaCe incentives to domestic producers. The liberalization
of the marketing systems of cereals in several of the countries is a
Sound start in this direction,

B. Constralnts to Agricultural Production in the Sahel

There are a number of serious constralnts Co Increaslng agricul
tural productivity in the Sahel# Thèse raay be categorized as follows:

o Constralnts that apply generally to ail agricultural
production;

o Constralnts to increased crop production;

o Constralnts to increased llvestock production;

o Constralnts to increased agro-forestry production; and

0 Constralnts to Increased artisanal fisherles production.

Table 1 détails these constralnts. Each type of constraint is
dlvided Into two catégories: (1) Direct; Constralnts—those factors
whlch constrain production and productivity dlrectly such as low
soil fertility, deflcient and poorly dlstrlbuted rainfall; lack of
appropriate technology for controlllng plant dlseases and pests, and
for maintainlng the fertility and physical structure of soils, and
(2) Indirect ConatralnCs—those factors whlch impede the development
and application of solutions to the direct constralnts such as Insti-
tutional and policy weaknesses—e.g,, including inapproprlate
institutional structures, poor project administration; insufflcient
understandlng of socloeconoraic facCors.

These constralnts are complex and interrelated, involvlng _
polltical, technical, physical, social and economic factors. To •
reduce these constralnts and thus to move toward a situation of
increaslng food securlty, it is vital to strengthen both national and
régional research capaclty to: (1) plan and establlsh research
priorltles, (2) finance and carry out effective agricultural research
programs, and (3) disseminate successfully to farraers the results of
this work. Establishment of Sahelian capaclty to create, raanage, and
utillze research results over the next 20 years is a sine qua non to
achleving Increased per capita agricultural output in the Sahel.

C« Agricultural Research in the Sahel

1. Assuring an adequate "critlcal mass"

Agricultural research, extension and trainlng programs in
the Sahelian countries dlffer substantially in terms of focus, number
of personnel, fundlng and institutional support. A partial overvlew
of the current extent of agricultural research, extension and trainlng
programs by country is presented in Table 2. Most of the Sahelian
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Table 1: tfajor Cbnstralnts to Agrlcultural Productivlty Found in the Sahel: Général, Crope,
Uvestoclc, Forestry, arkl Flsharles

Direct GDntraInts Indirect Gonstraints

CboBtralnts^

j[i«jty.iL!iiag Nttfflm (g «UrqamPiH) aid
rrmmivmn vufsnsnvsa Ain TunurrrrArç;

Ihere are not enough agrlculturalists, social
sciaitists and technicians uotking in researdi
to meet the present and future needs of
agrlcultuial research. Âdvanœ degree
tralning is needed, as «ell as trainlng in
carrylng out fleld research successfully. A
relatively large nuDber of expatriâtes continue
to be needed to carry out research and tralning
activities. ^

jaroryttTO wgaauy^yfiyniieiotyr«»«R UUMct::

There Is often very little functlonal inter-
actloi betueen scientific information and tech~

nology (either fron outside or froQ the national
agrlcultural system) and the najority of the
the famers. They inay soœtiiies have direct
access to thls information, but usually it
bas cône throu^ an extension system. Too
often potential solutions to farmers"' nunerous
problecB are constrained by lack of information
on farm conditions, and th^ often do not
address the nost urgent probleos. Ihe
extension «oricers therefore lose, in that
the techniques which ttey propose are often
either sciaitiflcally insound or unacceptable
to the farners. the Sahel bas an urgent need
for a acre effective association betueen

research, extension and farmers. Ihe
agrlcultural tralning institutions could
also be profitably Included In the systan,

panHTttTO TBHHDC AlP/CR KaBOEME IN
jwaTfrnJTTRaL PRSWWQt mxamO: Mille inany
Âfrican researchers bave received excellent

trainlng in thelr discipline, very few have
received managenent tralning needed to
admlnister an Institute or specific research
pirograms (e.g., includii^ budget, personnel,
procurement, etc.), or trainlng in the
establlshosnt of priorlties aicng research
activities.

IRftHKPgIME jgOQjmBAL PCOCIES: Certain

agrlcultural policles are not coapatible wlth
cxie another and hlnder the accomplishoent of
self-sufflciency. Increase in food production,
méat production, and fish is proposed for the
domestic market, but at the same tlne slgnlflcant
Increases are expected in exports of grounduts,
cotton, livestock, méat and fish. Ihe sub-regLon
does not currently have the capaclty to satisfy
both these deoands at the same tljm.

o ffiHZ DISDPEta'ivig>: Prlces of luported foods
are often maintalned at too lov a level, uhlch
can have a n^ative effect on the price of
dometically produced foods. Thls does not
provide a sufficlent incentive to the farners
to unlertake rlsks that m^ lead to an Increase
in production.

o iwitnwr HSSàSSBOCSSSZ: Ihe considérable

investnents made the @3vemments to
Improve the infrastructure and the national
services and household uater supply, should
not only be directed towards the urban areas
but also the rural. Otherwlse, an increasing
rural exodus will reduce the agrlcultural
productlOTi capacity.

o majWJlUBn! ŒH)1T; Except In
production of cotton, there does not sesn to
be a practical systan of short- and mediim-
term crédit «hich provides the crédit ïAien
It Is needed and does noc ovsr burden the

farmer. Coopérative crédit renalns to
be organized almost everywhere in the
région and in the sub-region.

o iM?yrTfTTBJir ncnr ah) ^gioa izLniHg:' with
the very ti^t govemnent budgets, delivery of
inputs and services, including approprlate
machinery, often is not conducted In a tlmaly
fashton and hence production problens intervene.
Ute private sector in some other countries bas
not played an active rôle in these areas, but
potentlally could be helpful.

^Ihese Include constralnts uhlch generally affect ail of the sectors that are associated with food in a
broad sense. It^se analyses draws l'eavily on the responses of the survey questionnaires.

SOURŒ: Data coUected froni the DEVKES/EBAH Agrlcultural Research Resource Assessment, 1983.



Table 1; Major Cbnstraints to ^grlcultural Productivlty Found In the Sahel: Général, Crops,
Uvestock, Forestry, and Elsherles (cont.)

Direct Contraints Indirect Cbnstraints

GBoeral OcmI idlnts (cont«)

INfilEQDAœ OlMm^IlEN ^ ESSAMŒS
iMME EXISUNG REgAMMS; A fréquent
cooplalnt among rasearchers Is the ladc of
InfoniBtlon and exchange of Ideas about on-
golng agrlcultural research work In the
sans fleld, not only betueen researchers in
the Sahellan countrles but also wlth those in

other Uést Afrlcan countrles, and semt-arld
zones around the uorld. This lack of coanunl--

n1cation or '^tworidng" can lead to di^Uca-
tlon of effort and Inefflclent use of scarce

human resources, Ih addition, It eUiatnates
the synergetlc results ^«hlch can resuit from
cocoDunicatlon betueen agrlcultural researchers
uorklng on slnrllar probleos.

JUX. CP AHftmUAffi Progressive
technologlcal changes nust occur If geœral
productivlty Is to be rapldly Increased.
Drou^t and pest résistant varletles, tsetse
fly résistant animais, proper light f^rm
machlnery, etc., do not eidst for the most
part.

ŒiHGnC OBBAN PDCD TaSŒS; Food habits change
rapldly especlally among the contlnually
increaslng population in the towns. For
ejcanple, people want to huy easy-to-prepare
foods lllce bread, rlce, mLUc, eggs, vegetables
and conserves. 1ji aimost ail of the countrles

new demand cannot be fuUy satlsfled. ladc of
a profitable processlng and handllng system for
tradltional and new foods Is a constralnt to

Increasing the consunqstion of local food crops.

fluati mitirn to Oop Pmfhwtlm"

BAUfflii. DEpTi:itqtji; Kainfall is inadéquate

elther In total amount or In Its distribution.

There sean to be différent elenents of this

problem» The Sahel as a zone has had a Icw
ralnfall throughout Its kxKwa hlstory, but
the population has been able to adapt the
food production to this permanent phenomenon.
In the last tai years the sub-reglon seaos
to be passlng throu^ a mariced c>^e of
dry ueather vihich sodb esq^erts feel could
lead to irréversible désertification in

numerous places. The present difflculties
sean to be Increased in thelr effect because

people have not developed certain practlcal
methods for conservlng and uslng the limited
quantity of ralnfall to the maximum or to
^ to the grounduater.

UMEEED EHMDC SSiag AEraPêCH! In Africa,
as in other developing areas of the uorld,
It is fashlonable to talk of "systens of
production". The basis of this new approach
is loglcal. The attenpt is nsde to wrk
closely with the farmer by program including
as many as possible of the factors necessary
to obtaln a uvdx greater advantage from his
physlcal and cechnical environnent. HcMever,
In the Sahel, there is room for more work
on season crops, relay cropping (two or three
crops a year) with irrigation, and the
possible combinations of crop production
and production of différent types of
Uvestock and even agro-forestry and
flshlng in sone régions.

^In almost ail of the SahpH an countrles the foUowing are produced: mlUet, sorghun, rlce, ccwpeas,
peanuts, manioc, malze, vegetables, sweet potatoes, mangoes, and pap^a. The foUowlng are grcwn in more thaï
one of the countrles: cotton, cltrus, plneapples, sugar cane, dates, sesame, shea nuts and tobacco.
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•Mlle1:tejorConstraintstoAgrlcultiiralProductivityFoundIntheSahel:Général,Crops,
Uvestodc,Forestry,andFlshertes(cont.)

DirectContraintsIndirectCbnstraints

CbœtraintstoCrt^ftoductlon(cont.)

ŒcplisasDŒTDpmn?pia&gs,«hbaid
niEDilCBS:TheInsufficientleveloffood

cropproductionisfurtherdlminishedbyplant
diseases,weedsandpredators(particularly
insectsandbirds).lûssesstartinthe
fieldbutcontinueafterharvest,during
storageanlmarketing.Insoraecasesthe
technolcgycocorrectchisiskncwnbutitis
normallytoocostlyortoodifficulttonaster
fortt«majorityoffanners.Ite?methodsare
contiraïallybeingsou^twhidiwouldbemore
adaptableandlesscostly.

nsayATTARTUryCFilBaH)AfflEDimBALHiWS:
TTvarPar*»difftailtlesforthefarmersto

buycertainfactorsofproductionsuchasfertilizer,
pesticides,farmtools,andfarmequipoient.Often,
thèsefactorsofproductioncannotbeprofitable
inthepresentsystembecauseoflogisticalproblems;
theinputsarrivetoolateortheycannotbeacquired
intlnfibecauseofdifficultieswithcrédit.

lSOILMâNSQÎCKr:Toalla(<ratransformation

ofthetraditionalsystem,mostofthesoilsareœt
wellenou^knowntobeexploitedInanoptimalway
andthenanagenientofsoilsneedstobeimproved;
insufficientuseismadeofcroprotation,anil
transformationofthetraditionalsystan,nostof
themaintenanceofsoilfertilityisanajorconcem.
Inshort,whatiskrxjwnonsoilmanagementisdifficult
toconnunicatetothefamer.

/

TitfyceJtSBOmSOmSlEVARIEIIES;Despite

thelargemmberofcropvarietiesused,thereremains
avastjobofcropbreedingtobedone,and
unfortunatelySahelianAfricahasnotyetbeenable
tobenefitfroma"greenrévolution"withspectacular
varietiesandhi^yields.Apatientapproachis
requiredfortheIjnprovementofaconsidérableminber
oftraits—drou^trésistance,shortergrwthcycle,
H^gpagorésistance,Increasedyields,taste,etc.

Otbwhichisbeginningtobeusedisasystan
oftrialsrununderactualfarmconditionsandon
sufficientscale.



Table1:^fajo^ConstralntstoAgrlculcuralProductlvltyFoundIntheSahel;Germai,Qrops,
Uvestock,Forsstry,andFlsherles(cont,)

DirectQsntralntsIndirectGsnstralnts

fWwrt-T-gtritatoGrop(cont.)

OnceanInprovedvarieCyisIdentifled,thereIs
stlUtheproblemo£cultlpllcatlonofseedto
obtalntherequlredaocunt*Ihedlfflcultles
changewlthspeclesandtheIndlvldualvarletles
Involved.Flnally,theprocessbastoreachthe
farmer'sfleldasearlyaspossible,wlthhls
âgreenenttoandhlsui^rstandlngofthespécial
requlrenentsofthenewvarlety.Ihesurvey
respondentsoftendeploredthedamaglngdelays
Inthedellveryofseedbothofoldandof
nswvarletles.\

BCUaSlVEami.EflamHiaiS!inIntroduclt^lew
techniquesornethodstoIncreasecropproduction,
ItIsnecessarytorellevethefarmerfromcarrying
theentirerlsk.Beforeasystemcanbeextended,
Itstechnicalvalidltynustbeestablishedas^«11
asItspossibleacceptancebythefanaers.
ofthepeoplesurveyedIdentiflednon-vlablllty
oftheextensionthèmesasamajorconstralnt.

namiïtolivestodcProductlm^

mX(FRABB&ILPCRFCBflŒPH)HKttaHONG;

InthlscaseaXso,excessivedeflclenclesIn
rainfallbavereducedthepotentlalforage
végétation;4iichintumbasladtoaréduction
intheheidandbasweakenedtheanlnalsand

isadetbemacrevulnérabletodiseases.Sotne-
^•tTnpfivaacerlngbasbecoœiDoredifficultdue

tothedrylngupoftheoldwatersources.

nGOEFIdElirDISEâSBOGKISDL:Control

oftheUvestockdtseasesremainsanenonuxis

constraint(Puluonarysyndroceofamall
nminants,rlnderpest,bovineperipneuoxxiia,
etc.).Itispartlcularlyapproprlate
toestablishaneffectiveisedianlsnifor

régionalcoiig>'*^rationslncethe(j-fgpasps
donotrespectpolltlcalfrontière.

UBDH)SaCBmahrfessiANBftLEHD:

InprovedaccessisnecessaryforUvestock
pcoducerstoagriculturalagro-industrial
by-^roductssothattheperiodsofforage
shortagecanbecoveredandsopennlt
flnishingofanljiBlstooccurdoser
tothemaikets.

DPFicDLrottMMnarnHwhhmas;ihe

majorityoftheherdersintheSahelmove
constantly.Itisdifficulttoreachtl^se
peoplewlthafl^œdt^peoforganisation.
Ihehlghlevelofllliteracyalsomakesit
necessarytouseoralmeansofcomunications,
suchasradio.

SOtno-lSâDlTiattLFÊOXFS:Suchtraditions

as«elcomlngotherherdersvihowanttouse
apasturearealsocentioned.

pftuyicjHtriHiBffi&na?(gfabqicaîp

UVESrOgWmJJIK(«faBdfandng):
Progransforfannerstendtobecorapart-
mentalizedIntothoseforcropsandfor
animais,fallingthereforevjlthinthe
nendateofthesponsoringdepartnent.
However,fromthestandpolntofthe
farmeritisthetlmelyaixlefficient
utilizatlonofailon-famresourceswhich

offerssubstantialpotentlalforIncreased
productlvlty,(forexanple,progranswhich
aaphasizetechniquessuchasuseofanijal
dropplngsforfertlllzeronplants,animal
tractionforplowing,useofronainsinthe
fieldsafterharvestforforage,etc.).

®Theconstralntsidentifledcoveredboththetraditionalandthenewtypesofanimalproduction.
10
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' >fajor Cbiatralncs to .agriculCural Productlvlty Founi In tte Sahel: Général, Crops,
Uvestodc, Forestry, md Elsherles (csont,) ^ ' *"

Mject Contrainrs IhfLLrect Constralnts

Qnetraliits to ^gro-fbrestr^

UhLUflj HHMBaUDW BBCMHE CF Dajumr: o TBffi IHOtE iH) UH) TPfrvR JM: Ih sone
Ihe great problem of Che drou^t has nade counCrles, tree anl laai tenure Laws asslgn
It difficult Co preserve trees and obtaln ownership to che scate or tribal group» Ihls
natural régénération. Is not conduclve Co Indlvlduals lovestlng

Che Cime and effort requlred for trees to be
Wtth a planted and to successfully mature.

constantly Increaslng population wood
consmptlon in maiy areas exceads production
and contrlbutes to reduced résistance to
désertification because the soils retaln
less molsture and Che trees no longer
Ini^ede the drying wlnds.

DflMMaHS HEH FIHES; Ttalltionally
In Che Sahel, farmers bum thelr fields to
clear the land for the next plantlng, Thls
practlce often destroys pasture, tree leaves
or forage needed by aninals, and damages che
trees thaiselves.

lAX CF oge CF tHf mcaiHCCT: Ibe

technolôgy for creatlng n€w forests or woods
In the Sahel vd.th woocty specles of forages
Is qulte recent and needs to be consolldated,
tested more, and put Into use.

b
ChnRrnrlnfs to EtftiEcles

o iifiuy.miag EagKncs m Fiarogf; The

current system of marketing does not alw^
leave a sufflclent profit In the hands
of the flshernen.

o ABaMg CF aJOaiSHJL CCaHESêanBS: Ih

nany areas a satisfactory s^tan of flshing
coopératives has not been found and regular
crédit organlzatlons do not exist.

o HXR MmJlrtBtT: liiprovanent is needed in the
equiprasnt used, Includlng the boats, nets and
other items.

^The attempts to obtaln an orderly and structured utllizatlon of cte forest or of trees to provlde fuel
and wod for carpentry for farm and herdlng familles as well as providlng forage for anicals arïl food for
gacherlng hy tha rural poixilatlon is a qulte recent developnent. Esamination of Che constralnts are mre
difficult because Chls sector is not yet well deflned. Ifevertheless certain constralnts are nentloned.

^^The survey ras Umited to artisanal sector of Che flsheries, wlth che knowledge thac sode countrles bave
an Industrlal sector whlch makes a considérable contribution to the food supply.
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Table 1: I-fajor Constraints to Agrlcultural Productlvlty Found In the Sahel: Général, Qrops,
livestock, Forestry, and RLsherles (cont.)

Direct Contraints Indirect Constraints

Cbostiaiiits to Hsherles (cont«)

12

I/ffi (F SOCIQ-flOaPHC DgaattnON! Ihere is

a lack of Infornatlon on how flshlng flts
wLth the other econooilc acClvltles of Che
flshermen durlng Che year, cogether wlth a
lack of knowledge on the costs and cetums
from flshlng In différent types of vsters
uslng différent equlpnent. Ihere is a
dearth of information on the socio-econanics

of flsh production in ponds and how thls
flts wlth the caleaiar of work for fanning.

UMEIH) HE/atBn' AH) Ca^PBKrKK: Post-

harvest losses arlse from Che difficulty of
treatnent and conservation of flsh prlor to
marketing. AnoCher important problem is the
protection of flsh from insect loss once thej
have been preserved.

I
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Table 2: Agricultural Research, Extension and Training Progratns,

bv Country and Number of Proerams, 1983

Extension Training
Research Prosrams Programs Programs

Country

Number of

National

Research

Institutes

Number of

Prograras/
Pro lects

Number of

Research

Stations

Number of

Extension

Institutions

Number of

Training
Centers

Cape Verde 2 42 2
_a

1

Chad 3 13 10 3 5

The Gambia 2 6 3 4 2

Mali 3 31 16 2 5

Mauritania 3 11 19 _b
1

Niger 3 12 9 7 4

Sénégal 4 17 16 11 12

Upper Volta 5 27 5 5 5

No formai extension institution currently exista in Cape Verde.
A National Agricultural Extension Service is projected.

^No formai extension inscicucion currently exists. Work is
carried out by six différant "units" of différant levels, either In a
Project or in the administration of various organizations including
the Ministry of Rural Development.

Source: DEVRES/INSAH Agricultural Research Resources Assessment,
1983, (See Tables 2-10, 2-11, and 2-12 in Annex 2 for further
détail.)
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counCries have two or chree nacional agricultural research
institutions, generally implying séparation of crop, livestock, and
forestrjr research. The focus of these institutes varies widely among
countries. Collectively the inventory indicates that there are
presently about 80 research stations and sub-stations in use across
the Sahel.

Each national research institution carries out a number of
research programs (Table 2-8 in Annex 2). Each program is composed of
one or more projects, that is, research activities which are focussed
on a particular commodity or a particular research problem, often
financed by an external source for a spécifié period of time. The
number of activities noted in the Inventory varies widely, ranging
from six (in The Gambia) to 31 (in Mali). The nacional reports,
supplemented by other information available to the survey team,
indlcate that in 1983 there was a total of 289 agricultural research
programs/projects in the Sahel. Of these, 223 were ongoing. Twelve
"new starts" were reported for 1983 and 54 activities were proposed
for implementation. Figure 4 indicates the distribution of these
programs/projects by country and by type. Of the continuing
activities, 53 percent were devoted to crops, 26 percent to livestock,
9 percent to forestry and ecology, 4 percent to fisheries, and
7 percent to technology and other activities. While the percentages
change slightly when one adds in the "beginning" and "proposed"
projects, the basic situation remains the same.

Perhaps a" mo-re useful indicator of level of research effort,
however, is not the numbers of programs/projects, but the number of
personnel engaged in conducting research, These data are presented in
Table 2-9 in Annex 2. By this raeasure, it appears that Sénégal has
the largest agricultural research program in the région, followed by
Niger, Upper Volta and Mali. Figure 5 summarizes the number and type
of research and extension personnel in the Sahel région in 1983. The
total number of professional researchers in the Sahel, according to
the asaessmenC, Is 634. Of those research professlonals specified by
discipline (365), one-third of the total are agronomists. Plant
protectionists, engineers, economists, vetecinarians and animal
scientists together comprise roughly 45 percent of the total; the
remaining 22 percent are administrators. There are an additional 269
"unspecified" professlonals whose disciplines were not indicated in
the national reports; these represent 42 percent of the total number
of professional researchers in the Sahel. \

Extension programs also vary. Cape Verde and Mauritania have no
national extension institutions; in contrast, Sénégal carries out its
extension efforts through H différent entities. As in research,
extension effort can be gauged to some extent by the number of
professional personnel engaged in extension (Figure 5). There are a
total of 1,261 extension professlonals in the Sahel. Agronomists
constitute the largest number of technical research personnel;
engineers the smallest. The technical range of capabilities among
extension personnel is broader than that of research, though

14
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Plant Proceccioniscs (0.6%)

Veterinarians (7.4%)
Plant ProtecCionists (8.2%)

Animal Scientists (3.5%)

Veterinarians (10.4%)

Engineers (4.7%)

AgronomisCs (25.7%)

Economises (

Engineers (4

Agronomists (33,4%)

Adminiscracors (22.2%)

Animal Scientists (L2.6%)

Research Professionals

Specified by Dicipline 365
Unspecified 269

TOTAL 634

Economists (5.6%)

Administrators (49.5%)

Extension Professionals

Specified by Discipline 855
Unspecified 406

TOTAL 1x261

Figure 5: Research and Extension Professionals in the Sahel by Discipline

y
Source: DEVRES/INSAH Agricultural Research Resource Assessment, 1983. (See Table 2-9

in ANNEX 2 for more détail.)
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agronomiscs comprise nearly 26 percent of the tocal professlonals
specified by discipline (855). Veterlnarlans are relacively abundant
wlth sllghtly more chan 10 percent of the total. Plant
protectlonlsts» animal sclentlsts, and economlsts are In shortest
supply, together constltutlng only 14 percent of ail extension
personnel specified by discipline in the national reports. The
remalnlng 50 percent of specified professlonals are classlfled as
admlnlstrators. The 406 "unspeclfled" professlonals represent 32
percent of the total number of professlonals engaged in extension in
the Sahel (1261). Table 2- 9 In Annex 2 présents a breakdown of these
personnel by country.

Finally, the total number of agrlcultural tralnlng centers in
the elght Sahellan countrles Is 40, of whlch Sénégal and Mali have the
most wlth 12 and 10 respectively, and Cape Verde and Mauritanla the
least wlth one tralnlng center each, Many of these do not operate at
full capacity and do not offer senior professional degrees. Only five
of these forty centers train degree level researchers.

While the above data highllght the fact that chere Is a baslc
infrastructure for agrlcultural research already in place in the
Sahel, they also Indicate that there is not yet a "critical
mass" in any one place adequate to carry out the type of Gomprehensive
program of agrlcultural research that is needed, for national or
régional purposes. The quantlty of the research effort varies wldely
from country to country and only in tradltional research activitles in
the crop sector does one flnd substantial common actlvlty. Thus, It
would appear that some areas requlre much more research attention than
they now receive. In the area of fisheries, for example, there are
virtually no research efforts elther underway or planned, even though
Inland flshlng is an important source of proteln in the Sahel, Only a
small number of_ researchers are found conductlng research on animal
husbandry problems, as contrasted wlth veterinary research, even
though better Ilvestock management could mean substantial
productlvity gains. An important area of research—agrlcultural
pollcy—also seems to ue under-represented. While tentative policy
xesearch efforts are now beginnlng in many countrles, they are often
not closely llnked with other agrlcultural research.

In général-, it appears that in most Sahellan countrles there are
stlll Inadéquate numbers of national agrlcultural researchers
available to meet research needs. In certain critical research

disciplines, especially the social sciences, gaps of quallfled
professlonals worklng on agrlcultural research are particularly
noticeable, Research, extension and tralnlng institutions are
relatlvely few knd thelr efforts lack the breadth and depth necessary
to ensure seculàr increases in the Sahel's agrlcultural productlvity.
Finance, adequate to launch and sustain needed research efforts, is
also lacking (as dlscussed in the following section).
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A régional approach, or framework, for agricultural research is
one way Co achieve the necessary "crlcical mass" In Che région. Given
the llmited number of qualified personnel and funds In Che Sahelian
councrles and che facC chac many of Che problems Chey face are che
sarae, or very similar, collaboracion among Inscicacions can help co
overcorae cercain gaps ac Che naCional level and Co ensure chac
adequaCe resources are broughc Co bear on key naclonal and régional
agricultural problems. In chls conCexC, a régional approach helps co
raclonallze che effective and efficient use of scarce human,
flnancial, cechnlcal and administrative resources.

2. Flnanclng agricultural research

The countrles of the Sahel face severe flnancial constralnts

whlch Impact dlrectly on thelr agricultural research, extension and
tralnlng efforts. The national reports note the severe flnancial
restrictions under whlch national agricultural research Institutions
operaCe, cltlng, for example, the operatlonal dlfflcultles caused by
delays In the release of funds and the Inadequacy of funds for follow-
up on fleld trials. Extension services report dlfflcultles In
obtalnlng adequaCe funds for fleld work, cralnlng and upgradlng sCaff.
Tralnlng Insclcuclons reporc dlfflculCy In fundlng adequaCe teachlng
staff. Researchers and technlclans note thelr low salaries and lack
of career opportunltles.

Many of the Sahelian countrles percelve serions dlfflcultles wlth
che mode In whlch donor fundlng of agrlculcural research Is provlded.
Whlle exCernal donors provide subsCanClal resources for agrlculcural
developmenc, agrlculcural research generally beneflCs llccle from
chera. The same donors Chat provlde support for agricultural research
are confronted wlth ocher sectoral needs by che naclonal governments.
The donors also have dlfflculty In planning the flnanclng of research
for perlods of more than flve years. Expérience has shown that once
the initial donor flnanclng is exhausCed on mulcl-year (chree to flve)
projects, countrles have severe dlfflculty in provldlng che funds to
continue the projects. As a resuit, some promlslng agricultural
research projects have not achleved thelr potentlal and, even worse,
have wasted the initial Investment of scarce human and flnancial
resources that was made. Moreover, donors do not always conslder the
research priorlcles of the Sahelian states. Rather, they focus on the
economlc potentlal of programs. When national priorlties are
consldered by donors thelr support is ofcen llmiced Co some very
spécifie objecClve withln a project and for some speclfic (usually
short) perlod.

CDA donors currencly sponsor over 130. programs/projects of
varylng scope and duracion in agricultural research throughouC Che
Sahel. (Annex 5 llsts the CDA-financed projects by donor, by sector
and by country.) Some of these programs are joincly funded by cwo or
more donors. As IndlcaCed in Figure 6, chese programs are noC evenly
dlscrlbuced accordlng Co cype or co country. Crop research programs
outnumber both livestock and agro-forestry programs by more chan Chree
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Country

Cape Verde

Chad

The Gambia

Mali

Mauritania

Niger

Sénégal

Upper Volta

Type

Fisheries

Agro-Forescry

Livestock

Général

Crops

22

26

44

20

10 20 30 40 50

12

16

18

31

0 10 'Jq 40 50

Figure 6: CDA-Supported Agricultural Research Programs
and Pro.jects in the Sahel by Country and by
Type, 1983

^Includes integrated rural development farming systems, infra
structure and institutional support and agricultural research
activities net specified by donors.

Source: DEVRES/INSAH Agricultural Research Resource Assessment, 1983
(See ANNEX 5 for more détail.)
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Co one» DesplCe the potentlal for developlng marine and Inland
flsherles In Che Sahel Co provide an addlclonal nucrlclonal food
source, flsherles research has been largely neglecced by CDA donors.
There are flve Cimes more crops programs chan flsherles programs.
There are also a number of Integraced rural developmenC, farmlng
syscems and InsClCuClonal support proJecCs Chat have a research
component.

The dlstrlbuClon of CDA-supporCed programs among Che elghc Is
also uneven. Less than 20 percent of the programs are In four countrles
—Chad, The Gambla, Mauritanie and Niger which curreaCly have nearly 40
percent of the population. Sénégal alone has neaèly a third of the
programs. Cape Verde, Mali and Upper Volta together have about 30
percent of the CDA-supported research programs and 43 percent of the
population.

Given their flnancial difficultles, initial and subséquent
country contributions to research and related projects are likely Co
be modest, conslstlng mainly of personnel and facllities. Thus, more
sharply focused projects of hlgh prlorlty, carefully designed budgets
and Improved project management must be pursued vlgorously by each
country. Even more important, donors must bear a major portion of the _
recurrent costs for both national and régional research projects.
Also, to ensure the viablllty and success of long- and medium-term
projects, donors—at the outset of such projects—must make certain
that they are adequately flnanced for their entire llfe. Unless
donors are prepared to cover these recurrent costs as well as the
usual equipment and other start-up and tralning costs, attempts to
Increase the priorlty given to agricultural research in the région
wlll fail.

3. Establlshing pollcles for national and régional research

Given the llmlted resources available, an establlshed and
agreed-upon agricultural research policy framework is essentlal at
both the national and régional levels for carrying out specific
projects and programs. Agricultural research policy in the Sahel
should be designed Co:

o Ensure sharply focused naclonal and régional research
efforts;

o Encourage the establishment of clear research priorlties;

o Support careful évaluation of exlsting work;

0 Sustaln that ongolng work most likely to produce the
results deslred and expected;
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0 Account reallstlcally for che tlme frame or range of cime
In whlch concrete resulCs can expect to be achieved; and

o Ensure the avallabillCy of che finances requlred.

Pollcies are also needed to encourage the developmenC of management
skills in the administration of research institutions and in the
establishment of prlorities for the careful use of scarce human and
financlal resources, Also, spécial pollcies are needed to overcorae
the tendency on the part of established research workers to continue
doing what they have been doing. New disciplines and Unes of work
that are hard to get funded need encouragement so that they become a
high enough priority to get "off the ground."

A pollcy framework that encourages the establishment and
monitoring of research prlorities is needed, especially when the task
is to build an Independent agrlcultural research capacity via national
and régional institutions in the Sahel over a 20-year period.
Establishment of research prlorities requires the détermination, at an
early stage, of the commoditles and mix of disciplines and sub-
dlsciplines that research institutions are llkely to be dealing with
in ten, 15 and 20 years. For example, fisheries are important as an
element In the economy but this is not now reflected in the resources
raade available for fisheries research, Environmental research and
research on utilization of the environment by city dwellers,
cultivators, herders, and wildlife are practically non-existent,
Research on soil fertility and multi-discipllnary considérations
connected with management of soll, water and plant resources must also
be given their proper priority.

Despite this need to identify priority areas for research, it
should be recognized that the information necessary to propose the
optimum research "mix" often is not available, Where a value can be
put on the output of each commodlty (e.g., individual crops, llvestock),
ISNAR has proposed a falrly objective system of resource allocation.^
This is a good first step. However, where a financlal value cannot be
placed on an "output" (e.g,, environmental dégradation, réclamation of
dunes), the proposed system is less effective.

Détermination of the research disciplines that will be required
to carry out the desired research is also necessary. Given the
llmited resources llkely to be available for future agrlcultural
research in the Sahel, the choices made about what research skills to
préparé for the future are of priraary importance in any long-term
agrlcultural research strategy. The lag time and expense Involved in
developing local research capacity in key areas are large and the
rétention rate of tralned researchers in some disciplines is lower
than that of researchers In other disciplines. Agronomists, for

^ISNAR, R7, La Recherche Agronomique en Cote d'Ivoire,
(October 1982): 27-33.
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example, tend to remain In the research service whlle agrlcultural
économises appear Co be more likely to Cransfer Co other posts,
Including administrative ones. Since there is no single systematic
and practical approach for objectively defining an optimum mix of
research disciplines over the longer term, experlence and good
judgement based on agrlcultural research assessments such as this one
continue to be important raeans for forecasting the optimum set of
research skills needed in the future.

Regardless of the research and training prloritles establlshed,
governments need to provide adequate "status" and appropriate career
opportunitles for research workers. Unless thèse issues are solved,
the flow of skilled researchers and technicians leaving the field will
defy ail;efforts to achieve an effective and independent national
research capability.

Recurrent costs must also be a prime policy considération. In a
situation of budgetary stringencies (presently being faced in most
Sahelian countries), it Is particularly important that future funding
requirements for research be taken into account. Research
institutions as well as donors raust be clear about research priorities
to minimize recurrent costs. Continuity of effort is essential;
termination of a research effort for lack of funding can mean loss of
initial investment. But trying to continue a research effort without
adequate recurrent financlng is also risky. Thèse are illustrated by
cases where governments have been unable to come up with the recurrent
costs needed to sustain research efforts inltially lauriched with
external financing. Where salaries get delayed, or operatlng funds
are not available, the research workers who can most easlly find other
jobs are likely to do so. CILSS and the Club du Sahel have been
working on ways to alleviate the recurrent cost problems and to
provide data for the design of projects allowing for this constraint.

In summary, research policy based on an understanding of
research needs, such as those identifled in this report, is needed.
Given the rôle of donors in the financing of agrlcultural research, it
is suggested that a frank dialogue involving key donors (the Club du
Sahel, IBRD, FAO and others) and Sahelian researchers is important to
developing a workable policy. The focus of this dialogue should be
the appropriate médium- and long-term (ten years) distribution of
agrlcultural research activities for the national organizations and
between national régional and international (interrégional)

[organizations.

Other Agricultural Projects in the Sahel—Problems and Potential

1. Overview

Over the last 20 years, a large number of development
projects have sought to address the problems of agrlcultural
productivity in the Sahel. From 1975 to 1982, donors contrlbuted
about $11 billion in development assistance to the Sahel, more than 33
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percent of whlch was for agricultural development. Durlng this
period, an Increasing share of national Investments also focused on
agricultural development. Currently about 50 agencles and
organisations other Chan national Institutions are Involved In some
way In agriculture research In the Sahel wlth varylng degrees of
coordination and communication among them regarding différent programs
and projects. (For a detalled listing of these agencles and
organisations, see Ànnex 3.)

The design and executlon of these projects in the agricultural
sector (Including livestock, flsherles and forestry) have, however,
produced generally fewer results than expected. The AID report
entitled, "Sahel Development Program (SDP) Assessment, March 1983"
concludedl.

o "There was not yet an adequate technologlcal basls for
wide-scale direct investment in production projects for
development of raln-fed agriculture;

o Additional effort was requlred in agricultural research,
Including farmlng systems;

o Continued emphasls on training is requlred;

o Instltutional development and reform (e.g., parastatals)
must be a prlority;

o Pollcy reform Is essentlal;

o Investment in irrigation is necessary to achieve the SDP
objectives;

o Livestock development projects are to be limited untll there
Is increased assurance of success;

o On the whole A.ID had too many projects underway in too
many locations;

o The effort in forestry and envlronmental stabillzation
is inadéquate;

o Strict and continuous financial and général management
oversight is crltlcal."

It should be noted that projects supported by other donors and those
undectaken by national governments experlenced similar difflculties
and engendered similar conclusions.

^"From the draft USAID "Sahel Development Strategy Statement,
1985" prepared by the USAID Sahel Development Planning Team (SDPT),
November 1983, page 14."
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2. Régional projects

Régional projects are conceptually atcractlve, but
experience has shown that thelr successful execution is dlfflcult
prlmarily because of administrative and financial difficulties. These
problem areas must be overcotne for régional projects to be successful.
For example, the régulations of donors and Afrlcan organlzations
implementlng such projects need to be compatible, partlcipating states
must make thelr contributions In a tlmely fashion, and ways must be
found to effectlvely manage the projects In the very extended Isolated
areas of the région. Further, régional projects must be responsive to
the needs of a group of countrles which indlvldually have very
différent human and physlcal resources. Project design must also
include proper safeguards to assure that funds needed to cover
operatlng costs are adequate over the llfe of the project.

In spite of these difficulties, in some circumstances régional
projects offer signlflcant advantages, particularly as compléments to
national programs. Some of these are:

o The synerglstlc effect of exchanging information and
comblnlng collective experience of professionals;

o The provision of better developed and more specialized
educational opportunltles withln the région;

o The achlevement of économies of scale and efflclency;

o The avoldance of duplication; and

o The possiblllty of worklng in areas that mlght be
polltically sensitive at the national level.

Moreover, a number of agrlcultural problems faclng che région are not
bound by political frontiers and need to be dealt with at a régional
level. These include: meteorology, plant and animal diseases, weeds
and predators, certain aspects of the technology of solls, commercial
movements of food stuffs, and quallty of seed (acceptabillty of new
varleties, thelr résistance to drought, .and the level and stability of
yleld). It would therefore be logical for Che Sahellan countrles to
establish a certain degree of complementarlty in thelr national
research programs and to particlpate in régional programs that beneflt
them ail. These advantages and disadvantages have been consldered in
suggestlng the régional programs and activities presented In Chapter III.
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II. REGIONAL AGRICULTURAL RESEARCH STRATEGY

Pu Objective

The objective of the 20-year agricultural research strategy ia to
achleve a slgniflcant lacrease in'^r capltd^ agricultural output
greater than the rate of populatlôu lacreas^ to enhance national food
security la the Sahel.

This objective is also stressed in the Lagos Plan of Action of
Che Organizacion of African Unity (OAU) which emphasizes the
importance and the necessity of developing a strong capabilicy to
increase agricultural productivity in Africa to achieve self-
sufficiency or self-reliance in food supply. This objective has been
endorsed by the CDA donors, the U.N. and the World Bank. The CILSS
member countries, the Club du Sahel and the CDA donors have agreed
that an essential èlement in achieving this objective is agriculture
research.

Food self-sufficiency needs to be defined In the context of
national food security. For sorae Sahelian countries (those whose
current imports are only a small percentage of annual consumption
requireraents)j the goal of food self—sufficiency may well be
attainable—for others, the goal of food self-reliance is more
realistic. For these countries, (e.g., Sénégal), cereal imports are
so large that meeting a goal of food self-sufficiency could only be
met by taking large quantities of peanuts, cotton and other foreign
exchange earning cropa out of production and substituting food grains..
Therefore the most useful development strategy for the Sahel countries
is to seek the goal of economlc self-sufficiency. Within this
context, food self-reliance can be achieved with a proper ralx of crop,
livestock, and fish production for domestlc consumption and export.

B. Strategy to Increase Agricultural Production in the Sahel

The proposed zonal agricultural research strategy set out below
takes a "long vlew." It is deslgned to: (1) maximize the
effectiveness of agricultural research in the Sahel over the next 20
years la fostering increased agricultural production, and (2) help
ensure an iadependent research capacity on the part of Sahelian
agricultural research institutions by the end of a 20 year period.
The ten elements of this strategy are shown in Figure 7.

The strategy addresses the key constralnts to agricultural
productivity in the Sahel as identifled in Chapter I. Table 3 indlcates
how the constralnts are addressed by the various strategy elements.

Actions at both national and régional levels will be required to
accomplish these objectives. National prioritles for agricultural
research and development activitles will, of course, dlffer, depending
on the particular constralnts and opportunltles existing in each
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strategy Eleaents

1. Develop the potenCial of
Sahelian Institutions

2, Develop new technologies

3. Provide protection and
restoration of the ecosystem

4. Improve capacity to undertake
agricultural policy research

5. Provide administrative

and management training

6. Strengthen multidisciplinary
approach to agricultural research

7. Strengthen linkage between
researcher and the fariner

Promote networking among research
and trainlng institutions

9. Increase information

available to researcher

10. Increase opportunities for
private sector participation

Objective of Strategy

Achieve a significant increase
•in per capita agricultural output
to enhance national food

security in the Sahel.

Figure 7: Régional Agricultural Research Strategy for the Sahel
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Table 3: tfejor Cbnstraints to Agrlcultiiral Productlvlty In the Sahel and Principal Elementa of
ppg^n^m^ ^^gricultural Strategy to Reduce or K1ijiri.nate These Constraints

tfiOQR OOGISAINIS

Direct

o Insufficient rairibec of X

vrell-qualtfied and
experlenced researchers
and technldans

o Inadéquate research/
extenslon/famer
llnkage

o Inadéquate tralnlng
and/or experlence In
agrlcultural research'
EoanageiDsnt

o liiadequate coanunicâtion
and exchanges among
esdstlng researchers

0 l£tck of approprlaCe technologies X

O IhappToprlate agrlcultural
pollcles

o Price disinceitlves ;

0 Deflcient infrastructure

o Tiisuftlcient agrlcultural
crédit

o Insufficient input and
service delivery

o Changlng urban food tastes X

RBSI0I9U. SIRâ3SC7 ELaBOS

//

X X

fi'MJiIIéf / // 4 //// //

X X

SOURŒ: Data coUected frcm Che DEVRES/INSAH Agrlcultural Research Resource Aasessnent, 1983.
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Tàble 3: tfajor Gbnstralnts to jgrlcultural Productivity In the Satel and Principal ELecients of
jto^onal i^rlcultural Strategy to Beduce or Ellmlnate These Constraints (cont.)

iMOBi oxsmans

to Grop ftodnetlon

Direct

o Hainfall deficienc^

o Crop losses due to plant
dlseases» «eeds,
and predators

o Unavailabillty of
needed agrlailtural
Inputs

o Xnadequate soll
managenEnt

o lack of Imprtjved
sultable varletles

o Excessive sniall

famer rlsks

Mlrect

o Umlted fanning
systens approach

to

Uvestock PtDdirflna

Direct

o lack of ralnfall for

forage and for waterlng

o liisufficlent dlsease

control

o Umited sources for

needed animal feed

X

S

X'

X X

X

X X

msiam. smsEZ

?/

i s s

X

X

à h fi
I

X

X

X

XXX

X X
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3: tfejor Constralnts to i^grlcultural Productlvlty in the Sahel and Principal ELements of
Agrlcultural Strategy to Beduce or EUmlnate Ihese Constralnts (cont.)

MUC& OXGIS&INIS

Qjtil iJilïTrn to

li^esto^ Prcductlm (coi^«)

lodlrecC

o DlfflculC coranjnlcatlon

wlth herders

o Soclo-tradltional

factors

o Insufflaient Intégration
of farralng and llvestock
production (mlœd famlng)

fWwt-raiito to ^u^uLeatry

Dliéct

o limlted régénération
because of drou^t

0 Oeaand ezceeds production

0 Damaglng bush flres

o ladc of use of nsw technology

TnriHiim'r

o Tree tenure and

land tenure law

BBcncmL sisAiEs; eumeih

?/

él i

/ i

X X

XXX

X X
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Table 3: I-fajor Cbiatralnts to Agricultxiral Pnxiuctlvlty In the SahpT and Prlnr^p?1
ELfTTpnts of Bfylonal Agrlcultural Strategy to Beduce or P^^Tn^fnate Ihese Con8tp^^T^t^g

IttJCR OCRSlB^miS

FlshpTias

ThHtim'r

o Iiisufflclent eamings for
flshemen

o Absence of sucœssful

coopératives

p Poor equlpDent

o liidc of socloecononlc

Informtlon

o T.lmifpH treaCment

and conservation

//

X

isonm siBfflHS Eiaeir

l il

X

X
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country. The emphasis in the discussion of each stratégie objective
is, therefore, placed on the identification of problems which have
régional importance and of interventions which could be undertaken at
a régional level to support the résolution of these problems at both
the national and régional levels.

1. Strategy Element No» 1;
Sahellan Institutions

Develop the potentlal of

Without sufficiently strong Institutions, that is, with the
ability to carry out needed agricultural research and to deliver
results effectively to farmers, improved agricultural productivity is
unlikely to become a reality. Full realization of the internai
potential of Sahelian institutions to carry out and deliver effective
agricultural research must, therefore, be a major thrust of a CDA
program in support of agricultural research.

Training activities are a fundamental part of such strengthening
efforts. In ail countries, there is a serious lack of qualified,
trained personnel (researchers, and technicians and managers) with
experience. The number of training institutions in the région offering
advanced degrees is extremely small and the variety of degrees
available is limited.^ Without a cadre of highly trained scientists,
technicians, and managers, indépendant research organizations,
régional or national, cannot.be developed. Currently,'most advanced
degree training suitable for carrying out agricultural research must
be done abroad. In addition, much of the agricultural research work
is done or supervised by expatriate technical advisors, Given the
necessity of moving ahead rapidly in the field of agricultural
research, training abroad and expatriate techni'c'^l assistance are
necessary in the short and médium terra. However, in the long term it
is essential that Sahelian institutions develop an indigenous capacity
to train their own personnel. Plans must be made now to provide the
resources (human, technical and financial) needed to develop this
capacity for the future. Similarly, additional steps should be taken
to create the conditions and to instlll in the researcher che

professional conscience necessary to build strong institutions.

Idéally. In the long term, most research workers would be trained
in their own countries within the sub-reglon or within the broader
géographie area (e.g., West Africa). However, adequate facilities for
the specialized training of research workers are, for the most part,
unavailable. The curriculum for the first degree tends to emphasize
the "known" and does not equip the student to deal with the "unknown";
the latter is usually provided by post-graduate éducation outside the
country. At present, training opportunities in specialized
disciplines exist in only a few places in West Âfrica (e.g., certain
programs at the University of Dakar, the tsetse/trypanosomiasis

^See Table 2-12 in Annex 2, and also Volume Hj Sumraaries of the
National Reports, for more détails.
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régional achool at Bobo Dlolasso in Upper Volta, the UniversiCy of
Abidjan, as well as in some faculties in Nigeria).

Création of a capacity in suitable local institutions to teach
the third cycle in the French system would meet a large share of Che
needs. Within 20 years there will be a'number of institutions in the
Sahel which could develop the capacity to handle this third cycle.
There would need to be, however, some degree of specialization within
the countries so that a greater number of disciplines could be studied
in the région.

Part of the training required for the staff of the training
institutions as well as that of research workers could be included

within research projects. This has the advantage of providing support
and on-the-job training for the candidate after he/she has completed
his/her degree. Chapter III contains specific suggestions regarding
proposed training programs.

Strengthening internai management systems at both the
professional and technical levels, policy analysis, data base use and
management, outreach capability and other elements of existing
research training and extension institutions is critical to improving
agricultural research and its dissémination to farmers. Chapter III
includes specific programs for these areas.

The following régional activities are proposed to help carry out
this strategy eleraent:

o Training of research scientists;

o Training of research technicians;

o Strengthening of INSAH's scientific and technical
information;

o Agricultural research policy; and

o Improvement of agricultural research management.

2. Strategy Element No. 2: Develop new technologies

The lack of appropriate and effective technologies is one of
the major problems in increasing per capita agricultural productivity
in the Sahel. To remedy this lack, the development of new technologies
that increase agricultural productivity and employment opportunities
and that are technical ly, economlcal ly, and socially acceptable is a
fundamental research task. National efforts to provide appropriate
technological packages for crop, livestock, agro-forestry, ànd
fisheries production require stepped-up régional and international
support.
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National research actlvities which seem of highest priorlty
when vlewed from a régional perspective are suramarized by sub-sector
in the paragraphs which follow.

a. Crops

The priorlty for additlonal research effort In crop
production lies in the relatioaship between soil, water, and plants.
While climatic variability and low rainfall characterize the région,
rainfed agriculture continues to offer signlficant opportunities for
the development of new technologies. Some 60 hectares of land are
under rainfed production for every one hectare being irrigated.
Research work should be more sharply focused, as well as generally
increased, on rainfed agricultural activities and accompanied by
vigorous measures to accelerate use of the research results by the
farmer. A narrow emphasis on yield-increasing objectives is not,
however, recommended in the area of rainfed cropping, given the
necessity of maintaining the environraent as well as of increasing
production.

There also appears to be a need for more research on the
ecological effects of specific agricultural changes. The effects of
the application of différent fertilizers and cropping systems on
différent soils, as well as problems of soil érosion, for example,
appear to be less urgent in the short-run but are essential for the
long-term agricultural development of this environmentally fragile
région.

Agronomists have tended to concentrate on measuring the results
of new technology in terms of yields per hectare. However, farmers
measure the results and base their adoption of practices on the
returns (in crop products and by-products) to their most scarce
resource; often, this resource has been identified as labor,
particularly at weeding time. Thus, over the médium to long--
term, there is a real need to study labor-saving technologies for
planting, fertilizing and weeding. Farming systems research (FSR) is
likely to play an important rôle in such research. FSR would permit,
for example, mechanizacion (usually by animal traction) and spraying
of herbicides using ultra low volume sprayers, It is essential to
find profitable ways for farmers, with différent levels of managerial
ability, to intensify their crop production.

Irrigation technologies are also important, Although the results
of many investments in Irrigation, in part through river basin
development programs, have been disappointing, potential for
improvement exists and should be exploited# Research is needed to
identify packages of technologies and practices that: incorporate more
cost-effective irrigation system development; encourage self-
management of irrigation systems by farmers, including farmer control
of the water distribution; stimulate production of higher value crops
and more effective use of existing irrigated perimeters; address
problems of combining irrigated farming with the other systems of
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production (ralnfed crop production, livestock and fishing); and
foster addltlonal diversification of irrigated production (l.e.,
growing crops In addition to rice).

b. Livestock

It Is important that research be directed at improving
animal health, improved breeding and to pasture and fodder developraent
wlth the objective of Increased production of both meat and mllk,
Wlthout production technology changes based upon such research,
further development of livestock production in the Saheliati région may
be difficult, if not impossible, to achieve at a reasonable cost. The
résulta of livestock interventions have been generally modest and, in
some cases, disappolntlng, Recent outbreaks of rlnderpest, for
example, have Indicated that the countries in the région have neither
the means nor the capaclty to administer the prophylaxis, Despite
these problems, however, attaining greater production in the Sudanian
région in particular, by overcoming certain constralnts (e.g., trypano-
somiasis) is feasible. Thus, programs of research, emphasizlng
a combination of dlsease control, improved breeding and fodder
development are needed for the development of livestock in the région.

c. Forestry

In thls sub-sector, priority activities are likely to
be further work on fast-growlng specles, on the protection and
development of natural forests, and on the conservation and
restoration of soils. In addition, a better understanding of natural
végétation patterns will contrlbute to the design of forestry and
environmental interventions and to combatting désertification.

The effect of the demand for firewood on the environment is well

known but so far no solution is apparent. Attempts to increase
production, partlcularly wlth exotic specles, have not been generally
successful. Few Sahellan countries have yet establlshed an adequate
research program on this subject, Currently, national research
programs include relatively few projects on reforestation, érosion
control and réclamation, even though there is some knowledge of what
may work in the Sudanian zone. More research is needed on the
firewood substitute question whlch is Important for cooking and for
drying of fish. Also, there Is need for socio-economic research to
better define technical interventions which will be fully acceptable
to the rural population.

d. Fisherles

Although the fisherles sector is fairly wel1-developed
in half ofthe CILSS member countries, only ohe country has a
substantial fisherles research program. A better understanding of the
blology of différent specles and fish population dynamlcs is needed.-
There are also a number of problems in the fisherles area includlng
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the lack of use of Insecticides Co conserve dried or smoked fish and
the overfishing of the inland waters. In several countries there is
Interest in aquaculture. Research is needed Co develop viable
technlcal and economic systems that fit in with the socioeconomy of
the people. Research is also needed on which to base inland
flsheries, the developmenc of new lakes (e,g., at Diama and Manantali)
and on the socioeconoraics of fishing. Research efforts on the
protection of fisheries resources and on conmercialisation of fish are
also needed.

The following régional activities are proposed to help carry out
this strategy eleraent:

o Production and utillzation of firewood;

o Technology and processing of foodgrains;

o Bovine pathology;

o Small ruminants network;

o Animal breeding in the Tsetse-infested Sudanian 2one;

0 Improvement of the Azawak breed; and

o Small-scale mechanization in agriculture.

The networking activities covering foodgrains, soil and water,
fisheries, farming systems, etc. will also contribute to the
development of new appropriate technologies. (Strategy element No. 8
which follows later in this chapter contains further information on
networking.)

3. Strategy Element No. 3: Provide protection and
restoratlon of the ecosystea

Several important envlronmental problems have been shown to
cpnstrain agricultural productivity and output in the Sahel at
present. These include, but are not llmited to, the Sahel's dwindling
firewood supply with the attendant destruction of forest and brush
land in wide areas of the région, overgrazing by a cattle population
that is too large for the natural resource base of many areas in the
région, and over-utilization of fragile agricultural soils in both
irrigated and dryland cropping resulting in decllning yields on such
solls. These and similar problems are most acute in areas where
rainfall is 600 mm or- less.

Efforts to solve these problems are meager and the results of
envlronmental projects have been disappointing. Moreover, to date,
llttle research has been carried out to define these problems and
identify solutions. If more research work is not done to resolve
these problems now, they will become even more important constraints
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Co agrlcultural outpuc in the future, They may even turn out to be
the ultlmate constralnts to Increases in agrlcultural productivlty In
the Sahel during the next 20 years,

The ablllty of the Sahellan countcies to support thelr population
depends upon the quality of the long-term management of the Sahel
ecosystem. As-population pressure Increases, and as population
becomes concentrated in expanding urban settings, the effect of
increased pressure on the environment becomes very apparent.

One of several urgent environmental problems Is che dwindllng
firewood supply and the résultant destruction of woody species around
urban areas taking place for hundreds of square kilometers.
Governments are almost powerless to stop this dégradation or to
countèract it adequately by new plantings or forest management,
Recently the FAO has stated a sériés of statistics on wood production
in the Sahel, classified as fuel or firewood, charcoal and pôles.
There are no data for the Cape Verde Islands. The rate of increase
shown in consumption of firewood is about 2.5 percent a year,
approximately equal Co Che rate of increase in population,

Since the amount of land available for tree planting is limited
and the programs to increase productivity and production have only
been marginally successful on a limited scale, this growth in
population and consumption is pucting Increasing pressure on exlsting
wood supplies, and points up the urgency of finding ways to increase
firewood production dramatically or find suitable economically viable
substitutes.

Table 4 documents the modest growth rate In firewood production
cited above, Of the eight members of CILSS, five (Chad, Mali, Niger,
Sénégal and Upper Volta) have significant wood production, Gambia's
production is small but important given Che size of the country.
Mauritania^s production is very small, and data are not available for
Cape Verde whlch is very minor. An FAO study conducted several years
ago showed Chat in some areas of West Afrlca the cost of heatlng che
meal was more expensive than the Ingrédients, ,

Natural forest management should be explored further drawing on
the national projects (for example, in Niger and Upper Volta). Some
institutions need to be built at the national and régional levels to
plan the utilization and management of national forest resources.
Assistance is needed for public sector resource administration and
management, forestry économies, and monitorlng and evaluating
environmental change,

Each of the CILSS countrles has a forestry research organization,
but chus far Che resulCs have been modesc. The most well-endowed with
personnel Is INRZFH in Mali, whereas the most subscantial operatlng
budgets are in Sénégal and Upper Volta, Although there have been
considérable donor invesCments in this area, results have been limited
to date, Replanting, village plantations and other interventions have
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Table 4 ; Vtood Production in Sahelian Countries

Country Fiie Iwood Charcoal
1974-76 1980 1981

(000 m^)
1982 1974-74 1980 1981

(000 m)
1982 1974-76 1980 1981

(000 M)
1982

Cape Verde Islands m NA NA NA NA NA NA NA NA NA NA NA

Qiad 6,473 7,181 7,324 7,435 298 334 340 340 404 450 459 459

Gambla 766 870 888 905 32 35 35 35 10 10 10 10

Mali 3,420 3,917 4,027 4,141 NA NA NA NA 238 269 276 276

Mauri cania 6 6 7 7 NA NA NA NA 39 44 45 45

Miger 2,768 3,199 3,296 3,396 NA NA NA N\ 184 211 217 217

Sénégal 2,837 3,200 3,280 3,353 92 100 102 102 417 481 493 493-

Upper Volta 5,615 6,424 6,594 6,788 11 n 22 R 452 305 313 313

Total 21,885 2^,797 25,415 26,005 •405 491 499 499 1,744 1,770 l.Sn 1.813

Roundwood is acCually "noies". probably does not include bamboo, sawn wood or palm tree trunks

"bource: VAU, Monthly Bulletin of Statlstlcs and Economies (Rome; FAO, November, 1983).



had llttle impact on Che problem. Natural forests and plantations of
local species show more promise than the use of exotic (imported) species,

As important as the whole firewood/forest resource problem is, an
equally important environmental problem is inadéquate sotl and water
conservation and management. Some individuals surveyed feel this is
the most important environmental problem in the Sahel. Environmental
protection and rehabilitation in the Sahel must be the resuit of
ecologically-sound sustainable systems of agricultural production,
The lack of such systems in the areas of soil and water use stands as
one of the key problems, particularly in the areas of high population
detisity. Plans are underway to give serious attention to this problem
in the Mossi Plateau (Upper Volta) and the Groundnut Basin (Sénégal).
It is appropriate that these and other soil and water conservation
activities be funneled, to the greatest extent possible, through
agricultural institutions. Foresters can then be called upon to
provide Cechnical guidance on the use of vegetative cover to promote
the broader soil and water conservation and management goals of such
activities.

Given the vastness and complexity of these and other environmental
problems in the Sahelian countries, it is essential that research
priorities be established in this area, followed by building the
infrastructure necessary to do the research. To set the stage for a
major supplemental effort to present activities, an inventory of
research work should be prepared. The French coopération with GERDAT
(CTFT and lEMVT) documentation and resources will be of great
assistance, INSAH would need to be closely involved to assure the
necessary Sahel-wide coordination. Since the Sahelian countries are
just now beginning to seriously consider coordinated activities in
this sector, it would be useful to consider a multldisciplinary
committee of researchers who could exchange views, interact and
propose activities. This sector has an especially acute shortage of
trained experienced personnel (except perhaps la Mali where there is
university level training).

In the longer term perspective, concern has been expressed over
the uncertainty of whether the current period of dryness in the Sahel
is cyclical, or represents a fundamental change in the climate of the
Sahelian région. Research is essential to answer this question as
well as to specify actions that need to be taken to combat
désertification effectively, whatever its cause. For example,
décisions about the appropriate extent of dependence on rainfed crops
could be affected by the results of this research. Likewise, the
development of hydrological models on the major river basins will be
seriously affected by the outcome of such research. For this reason,
a research project on climatology is included to carry out this
strategy element.
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Whlle protection and restoratlon of the ecosystem Is clearly an
area of concern where local initiatives and conditions will predominate,
It is also one where more régional research Is requlred and where ail
countries will benefit from sharlng the results of this research. The
research programs in this area should be broad-based and should
include foresters, envlronmentalists, wood technologists, economists
and sociologists, in order to develop coordinated programs for which
the CILSS countries and INSAH might seek financing, Prlority should
be given to natural forest development and management, soil and water
conservation, and the interface between forestry, and agriculture.

The following régional projects are proposed to help carry out
this strategy element:

o Climatology studies;

o Farming systems research network;

0 Production and utilization of firewood; and

o Restoratlon of the Sahelian ecosystem.

Strategy Element No. 4; ^prove capaclty to ""*^e^take
agricultural pollcy research

There is an urgent need to Improve the capaclty of
institutions in the Sahel to carry out agricultural pollcy research to
provide information on which to base national and régional décisions
affecting aggregate and per capita agricultural productivity. For
example, certain aspects of agricultural pollcy pose serions
constraints to improved agricultural production in Che Sahelian
région. These Include:

0 Farm prices that for the most part do not encourage the
farmer to produce a marketable surplus of food grains;

0 Input costs that are too high in relation to the prices of
output;

o Officiai prices that may be announced after che cropa have
been planted, preventing farmers from considering this
important factor in their declsion-making;

o Agricultural crédit that Is largely unavallable to farmers;
and

o Absence of a spécial status for agricultural research
professionals.

Most research on such pollcy issues is approprlately undertaken
at the national level as political factors are generally important
elements of the analysls. However, some governments do not have the
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In-houae capaclty to carry out Che kind of detailed agricultural
policy research chat Is necessary. For example, agricultural pollcy
research Is just beglnnlng in Sénégal, Upper Volta, Niger while and
others are doing vlrtually none at ail. A régional policy research
program In a broader area (the Wesc African Semi-Arid Tropics) has
been inltiated by IFPRI, ICRISAT, and GERDAT, with collaboration from
CIRES, ISRA, and CEDRES, However, there is need for more multi-
country or régional activity on some policy Issues Co enable
individual countries to benefit from the experience of their neighbors
and to resolve Issues with régional import. A new régional activity,
for example, would permit researchers in the units which have started
policy research to help those which have not yet started and allow
both groups to benefit from each other's experience.

Assistance with agricultural policy research may be needed because
agricultural policies are interactive and complex, requiring, often,
considérable sophistication in data collection and analysis. For
example, to assess the impact of agricultural price policies on
production, a détermination must be made as to the farmers'
responsiveness to prlces and to the impact of other factors such as
agricultural crédit and input subsidies which also affect the farmers'
res ponsiveness•

The ability to develop and combine effective policy responses
appropriate for these and many other intertwined Issues is critical to
agricultural development in the Sahel. T-hus, further agricultural
policy research work is needed In these and many other areas to
provide government policy makers with adequate information on which to
make décisions affecting agricultural production and long-terra
agricultural and economic growth.

The following régional projects are proposed to help carry out
this strategy element:

o Agricultural research pollcy;

o Strengthenlng INSAITs scientific and technical information; and

o Improvement of agricultural statistics.

5. Strategy Element No. 5! Provide aH»<ni8trative «"rf
aanagenent tralnlng

The lack of administrative and management capability in the
field of agricultural research has been one of the serious constralnts
to designlng and carrying out research programs and projects in the
Sahel. Personnel designated to become heads of research departments
and institutions are often selected for their research success rather
than for their management skills. In addition, support skills, such
as those in finance, budget and personnel management, are very
limited in the Sahel. This has led to poor record-keeping,
procurement, and other operational procédures that have hindered the
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actual opération of the research program. (For example, In a few
cases, donors have wlthheld funds from reclplents pending receipt of
necesaary administrative information.) Thus, supervisory personnel of
institutions Involved in the development, adaptation and disserainaClon
of agricultural research results need administrative and management
training as well as technlcal capabillty in order to carry eut
effective research programs.

Another Iclnd of management constraint has been in the planning
and establishment of research prloritiea. With limited human,
material, and flnancial resources, training in the techniques and
methods of establishing research prlorltles has become very important,
tflth no systematlc method of establishing research prlorltles,
research efforts have been disslpated and vital resources have not
been avallable when needed.

The lack of adequate administrative and management capaclty in
agricultural research, training and extension institutions has been
recognized and some measures are already underway. For example, on a
régional basis, a project known as AGIR (Agricultural Research
Management Improvement) has been recently started by CILSS. ISNAR,
which speclallzes in the management of agricultural research, Is also
worklng on research management in Africa under an AID-flnanced
contracta These efforts are signiflcant but not sufflclent.

In fact, the importance of an intensive effort to improve the
administration of exlstlng research, training and extension efforts
and to deflne and focus more objectively and effectlvely agricultural
research prlorltles cannot be overstressed. This is both an Immedlate
and long-term prlorlty. In addition to actions which should be taken
in the near term, longer-term plans need to be made to ensure that
during the next 20 years countrles of the Sahel wlll have an
Indigenous capaclty to provide administrative and management training
focused on agricultural research, training and extension institutions.

The followlng régional projects are proposed to help carry out
this strategy eleraent:

o Improvement of agricultural research management; and

o Training of research scientlsts.

6. Strategy Element No. 6: Strengthen nmltidlsclplltiaTy
approach to agricultural research

The compartmentalized, single disciplinary"approach to
agricultural research in the Sahel is an important constraint to the
development of widely useful agricultural technologies and, thus, to
increaslng production. Traditionally, research has been conducted in
a single discipline (e.g., plant breedlng, llvestock, or soil
fertllity, etc.) and has Ignored other aspects of the agricultural
production context which would enable the results of the research to
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make an appréciable différence in agricultural producCivity. To
betCer account for these other aspects affeccing agricultural
productivity there is need for off-scacion research in which entire
packages of technologies and practices are put together and related to
other crops and/or livestock in association and rotation. A well-
designed multidisciplinary activity provides these skills and assures
Chat ail the elemencs are available for a realistic test of the value
of the agricultural research in the field,

Only in Sénégal bas the multidisciplinary approach made much
progress. There Che single discipline method has been changed to a
more multidisciplinary approach to meet régional needs within the
country and to build coramodity (crop) programs and farming systeras
research. For example, a team is assigned Co a commodity (e.g.,
millet, sorghum or maize) and research includes breeding, cultural
practices, pest and disease management and other multidisciplinary
foci.

The use of more multidisciplinary teams in Sahelian agricultural
research will require specific action by donors and country governments.
For example, a commitment Co use more social scientists in
agricultural research will be necessary. However, Che assessment of*
agricultural research indicated that the number of agricultural
economists, sociologists, anthropologists and other social scientists
in the Sahel is small. Thus, action must also be taken Co train more
social scientists and to guide them into agricultural research
activities. Likewise, support of a much expanded dialogue beCween
biological, engineering and social sciencists is needed. Often
located in différent institutions and responsible to différent
miniscries, these professionals in various but relevant disciplines
need to be focused simultaneously on the same problems so as to
integrate ail the "single" discipline solutions posed for solving
Chem.

Two examples help illustrate the importance of this strategy
element: First, there is a substantial régional Sahelian effort In
pest control on crops and on integrated pest management (IPM). Yet,
there appears Co have been no serious efforC to define indigenous
knowledge of crop pests and diseases and the adaptive stratégies
farmers use in their own "system" of IPM« This is an area where a
multidisciplinary approach would be helpful. Second, there has been
research on che rôle of women in agriculcure in the région. However,
the resulcs of this research have not been integrated wich agronomie
or excension research to identify problems or co prioritize research
needs, A dialogue between the biologists and social scientists doing
the research on women would help bring chese two strands of
agricultural research together.

Given the complexity of, and interrelacionships among, Chese
technical, social and economic factors, and the interdisciplinary
requirements of much of the research concerning them, it is likely
that the increased availabiliCy of inexpensive micro-compuCers will be
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useful In provldlng addlcional national and régional analytlcal
capaclcy for agricultural research inscicutlons. There are already
speciallzed computer programs on Che market for Che design, management
and analysis of agronomie and similar types of experiments (e.g.,
livestock, fisheries, forestry); there are also statiscical packages
for the analysis of surveys as used in farming systeras research and
much social science research. Many standard programs for général data
base management are also available. Introduclng these, and the
capacity to use them, to Sahelian researchers now will not only lead
to improved efficiency and général performance in the short run, it
will also help ensure that researchers and research institutions do
noc fall even further behlnd in the use of this important technology
to spur their agricultural progress.

The following régional projects are proposed to help carry out
this strategy element:

o Farming systems research network;

o Training of research scientists; and

0 Women in agricultural production.

7. Strategy Element No. 7: Strengthen lln^agea between the
researcher ami the farrcr

At present a major constraint is posed by poor linkages
between researchers, extension services, and farmers. The development
of the essential two-way interaction between the agricultural
researcher and the farmer by strengthening the functional capabllity
of the public and private entities which llnk the two is a high
priority stratégie objective. Farmer output levels are reduced not
only because of information dissémination problems, but also because
farmers do not—and, in many cases, can not—use the information they
receive. The information/technology being promulgated must not only
be technically feaslble, but also must be economically bénéficiai and
socially acceptable to farmers before they will actually use It.

The research results that farmers could use Include improved
varieties, more efficient cultlvation practices, methods of disease
prévention or eradication, better storage, improved ration formulation
for livestock and poultry and much more. While these results are
often found national ly and then attuned to the local situation,
researchers, extension workers and farmer's représentatives also could
beneflt from "régional" exchanges of experience about how to achieve
effective dissémination and utlllzation of research results.

The risk level imposed on the farmer by these new methods and
technologies, however, must be minimal. Because of the substantial
risks which already exist because of the llmited amounts and uncertain
distribution of ralnfall, pests and other natural factors, farmers
often cannot afford to take on additlonal financial or technical
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risks. For example, the introduction of new varieties or techniques
which require additional labor or spécial training constitutes an
additional risk for the farmers on their own fields despite Che verbal
assurance of an extension agent that the new technique produced a
significantly higher yield on the research station. There are also
downstream considérations, such as the résistance of new varieties of
crops to disease or pests, the ability to market the surplus at a fair
price, and the effects on consumers should the new variety have a
différent taste or be harder to mill.

To be successful, a new variety, technology or practice must be
communicated intelligently to farmers in the context of their own
farming systems, The linkage must also provide for a two-way
interaction so that the researcher or station is informed of field

difficulties in a manner that can be understood and acted upon by the
researcher. In this regard, the ability of the extension service to
provide an effective link betveen the research station and the farmer
should be strengthened. Programs should be developed for the
technical training and upgrading of extension supervisors so that they
can communicate intelligently with the researchers.

Extension supervisors should also be provided with sociological/
training skills in order to be able to help their extension staff in
communicating with farmers and understanding their problems. This
combination of technical and social science skills on the part of the
extension supervisors would enable them to complété the link between
farmers and the station-based researchers by passing this information
on to the researchers in a form which everyone can understand,

The following régional projects are proposed tq help carry out
this strategy element:

o Farming systems research network;

0 Dissémination of applied agricultural research results; and

o Women in agricultural production.

8. Strategy Element No. 8; Fronote networklng anong
research and training Institutions

Current agricultural research suffers from a lack of
communication among Sahelian research and training institutions.
Vigorous networking among agricultural researchers is one way of
overcoming the constraint to carrying out and delivering effective
agricultural research which dérivés from the presently limited number
of highly-qualified researchers in the région. Efforts to promote
networking among agricultural researchers, both in and outside the
Sahel, is a high priority element of this overall régional
agricultural research strategy. Some networking already exists in the
Sahel. For example, INSAH already holds regular meetings of research
and development workers to review existing research and to suggest
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ocher research and activlcles, Thls and other formai and informai
groups have proven thelr usefulness. However, much needs Co be done
Co strengthen these existing networks and to establish others in
crltical areas.

Networking would help to opcimize human and natural resource
utilization by more closely linking the national, régional and
International agricultural research and Craining Institutions and
efforts. Intellectual interchange araong researchers in their
respective fields stimulâtes new ideas and creative solutions to
difficult and complex problems and avoids pitfalls already
encountered. Exchanging information on work already underway can
speed research and avoid duplication of effort, Networking also can
enhance professional development by facilitating contacts among more
junior and senior professionals. By drawing on the more active or
stronger research centers, networking can ensure a quality exchange of
information, thereby increasing the value of research outputs and the
rate and degree of adoption of the research results.

Examples of existing Sahelian agricultural research networks and
areas in which new networks would be desirable are described briefly
below. Over the next 20 years, networking requirements not mentioned
here will surely becorae important as well.

o Foodgrain networks: Régional crop research networks
already in opération are the INSAH program for millet,
sorghum, cowpeas, and maize financed by the European
Development Fund (FED) and the OAU/SAFGRAD program for
food grains financed by AID and other donors;

o Farmlng systems research network; Research on farming
systems has been going on for several years in Upper Vol ta
and is beginning in a number of the other Sahelian
countries, Given the growing importance of this
multidiscipllnary research approach in the région,
either a revitalized farming systems research network for
West Afrlca or a new one for the Sahel alone is needed;

0 Peanut network; Peanuts are an important cash crop and an
exchange of information should make research more
effective, avoid duplication, and permit researchers to
learn from each other. Research is underway in four of
the CILSS countries and in Nigeria and Cameroon;

o Fisherles network: Although flsh is an important source of
protein for the sub-region, celatively little research
activity is underway, A network is needed to promote the
exchange of results from what little research is being
carried on;
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o Small ruminants network: Surveys confina the
importance of small ruminants in the Sahel, A. number of
research programs are underway in the Sahellan countrles and
could be made more effective by more active use of
networklng;

0 Soll fertlllty and soil and water research networkt Ail
countrles have a blg stake in successfully managing thelr
soll, water and plant resources. More and more countrles
are beginning to treat this as an interdisciplinary effort
and networklng could be partlcularly effective In
fosterlng useful information exchange. Research Is needed
to increase the efficiency of use of rainfall (e.g.,
reduclng run-off) and to overcorae constraints associated
wlth fertillzer use, such as weeds; and

o Women In agricultural production network; The
rôle of women in agriculture has begun to daim the
attention of researchers in some of the Sahellan countrles.
Extension services, however, have taken little explicit
note of women as farmers. Yet as more rural men mlgrate to
urban areas, women have assumed additional responsibilities
on the farm. Issues of access to agricultural crédit, to
advice from the extension service, training in Irrigated
agriculture, etc. merit more attention. Moreover, while
the educational systems générally provide éducation and
training in agriculture for the maie population, training
in these skills is less available or utillzed by women. A
network includlng both researchers and extension personnel
would enhance the exchange of information on the différent
aspects of wornen^s rôle in agriculture and help to focus
research on critlcal issues.

The expense of network strengthening and support efforts need not
be large. For example, relatlvely modest amounts of assistance by
donors could finance annual meetings, provlde for a technical journal,
permit the exchange of scientific Information, furnish an opportunity
for network merabers to publlsh, allow participation In inter-statlon
vlslts, cover costs of short term training at member institutions, and
make possible évaluation of on-golng work. The exact comblnatlon of
networklng activities would vary according to the network and its
members*' Interests.

The régional activities proposed to start, or to strengthen,
agricultural research networks include:

0 Farming systems research network;

o Foodgrains and cowpeas research network;

o Soil fertlllty and soil and water research network;
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0 Fisherles research network;

o Peanut research network;

o Women in agricultural production; and

o Small ruminants research.

In addition, régional support actlvltles In the followlng areas are
also proposed to contrlbute to achlevement of the stratégie objective
of Increased professlonal communication through networklng:

o Improvement of agricultural statlstlcs;

o Strengthenlng INSAITs .sclentlflc and technlcal Information;
and

o Research on Irrlgated crops.

9" Strategy Element No. 9: Increase Information
avallable to researcher

Access by the researcher to sultable, up-to-date research
documentation Is one of the most Important and Intractable
agricultural research problems In the Sahel* As long as conununlcatlon
facllltles remaln llmlted In the région, access to detalled, accurate
and tlmely research Information In prlnted form remains an essentlal
tool of agricultural researchers In the design of projects, in
professlonal training, and as a means of reduclng duplication and
ralsing the quality of research. It also relleves what researchers
call "sclentlflc isolation". Thus, It is Important to Improve
research efflclency by increasing the quality and quantlty of
Information available to researchers and by increasing the
researchers" awareness and use of it.

The solution to the problem of a lack of tlmely research
documentation can be dlvided into two parts: (a) the development of a
central national agricultural or agricultural research library, and
(b) the supply of key books, documents and journals to research
stations and to extension and teachlng Institutions publishing
sclentlflc revlews. Additlonally, the development of a professlonal
journal would provide an opportunity for publication to sclentists in
the région. INSAH already produces a perlodical, Profiles SQR, as
well as a newsletter for specialists in integrated pest management.
Technlcal meetings to discuss the information are needed, but they can
probably be held withln the framework of the speclfic networks.

The task of malntaining a quality, central library and a sériés of
small collections in stations plus an interstation document loan
system is complex and dlfficult, especially wlth existing budgetary
constraints and the increasing cost of books and journals. INSAH has
a sclentlflc and technlcal documentation and information network
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(RESADOC). RESADOC bas a mandate to provide avallable documentation
co the Sahellan Institutions, While there have been delays in
installlng RESADOCs microcomputer system and making it operational,
these tasks seem to have been completed and the major task of enterlng
the catalog has started. Still in Its start-up stage, the system has
not been utilized very much. However, with the Increased compétence
that will corne from experlence and expanded knowledge of its existence
and capablllties, RESÂDOC will be an Important element of Sahellan
researchers' Information flow.

INSAH/RESADOC plans to set up a data bank on agrlcultural
research institutions and research programs and projects, Thls
actlvity will use the data base from the survey done under thls
agrlcultural assessment project. For example, it will make It
possible for a researcher to question the data bank and receive
Information on other projects on a slmllar subject in the région,
RESADOC also proposes to organize a "current awareness" service, which
would Inform research workers and others of newly catalogued
publications whose subject matter falls within an indivldually agreed
profile of interest. Publications of Interest to the indlvidual or
the Institution could be provlded and shlpped at low cost on
microfiches while copies of the original document would remain at
RESADOC.

Some other work is also already underway. The French Coopération
Program (FAC) is helplng to organize or reorganize some national
agrlcultural research llbraries. GERDAT and ORSTOM have the most
important collections of relevant documents in existence. The
collections are being microfilmed and Indexed.

GERDAT has a substantlal documentation service wlth an Inventory
of the research work that has been undertaken in the past. The GERDAT
information should be made avallable to Sahellan research and planning
institutions, èspecially INSAH/RESADOC. This would be of greaC value
in identlfying research already done, Such information is essential
in preparlng for new research projects because it helps researchers
avoid duplication and to build on work already completed,

These and slmllar support services are vital to increasing the
output of the Sahellan research effort and in using exlsting resources
more effectlvely. Donor assistance will be requlred over the short-
to medium-term to help with this sériés of activities.

The following régional activities are proposed to help carry out
thls strategy element:

o Strengthening INSAH's sclentiflc and technlcal Information;

o Planning and analysis of agronomie experiments; and

o Research networks.
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10. Strategy Element No. 10: Increase opportunltles
for private aector participation

The provision of increased opportunities for the
participation of private business in delivering inputs and iri the
marketing, processing and distribution of agricultural commodities
could contribute to more efficient agricultural production. For
example, one of the constraints inhibiting agricultural production has
been the inability of some government organizations to deliver inputs
in a timely fashion or to provide the necessary training and backup
support for the use of new kinds of equipment, fertilizers, pesticides,
and other products, These are areas where the private sector could
provide support. Also, some Sahelian governments have shown a growing
inclination to allow the private sector to participate more actively
in the rural areas in providing services and in the sale and
distribution of inputs on a timely basis, Sénégal has already taken
some preliminary steps in this direction for fertilizers, peanut seed
and other inputs as well as in the marketing of output. Other efforts
are still needed. For example, local blacksmiths who do much of the
repair for existing tools and farm equipment could be encouraged to
market and service new tools.

The private sector also could play a more active rôle in the
research and development of appropriate commercial technology such as
the création of a more productive and functional harness for animal
traction or simple milling machines for millet flour. In forestry,
there are opportunities for providing seedlings and for processing
forestry products. In fisheries, products for the conservation of
fish and protection agalnst insect loss could be provided by private
sector entities.

Régional meetings and a further exchange of infomiation on this
important subject should help identify the major areas suitable for
study. Two possible study areas are: (1) the détermination of areas
and the development of guidelines for turning over to the private
sector some activities that are now the responsibility of the
government; and (2) Joint considération by business and farmers of the
responsibilities of business vis-â-vis the farming community. A.
régional meeting also might be convened to focus on how the private
sector mlght better support agricultural research generally.

The following régional projects are proposed to help carry out
this strategy element:

o Private sector participation; and

0 Small-scale mechanization in agriculture.
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m, REGIONAL PROGRAMS AND ACTIVITIES FOR THE SAHEL, 1985-2005

A, Overvlew

The 27 régional programs and acCivitles proposed to carry out che
agriculture research strategy In Chapter II have been Identlfled and
selecCed from a large number o£ possible actions that mlght be taken
by Che countrles In the Sahel as Chey work together to achleve the
objective of Increaslng per caplta agrlcultural production by
strengthenlng national agrlcultural research programs, They are
deslgned, Indlvldually and collectlvely, to help achleve each of Che
ten elemenCs In Che Chapcer II straCegy to strengthen agrlcultural
research. Table 5 Indlcates the relatlonshlp between the strategy
elemenCs and the proposed programs and acCivlCles.

These régional programs and acClons complemenc national programs,
They act as a catalyst to flll In gaps where no national agrlcultural
research actlvlty Is under way as yet. As régional programs and
actlvltles, they also help achleve économies of scale, reduce Che risk
assoçiated with agrlcultural research efforts aC the country level,
develop synerglstlc effects beCween researchers and technlclans
worklng together and avoid duplication. Each program or actlvlty Is
descrlbed in a one or cwo page description whlch explalns Che program
Idea or actlvlty utlllzing a common format: Background, Objectives,
Suggested Approach and Expected Results.

B. Procédure and Crlteria for Selectlon of Régional Programs
and Actlvltles

The following steps were followed in selectlng the régional
programs and accivlcies:

o Conduct of fleld work in elght Sahellan countrles to asslst
In the préparation of country-wlde agrlcultural research
resource assessments, an element of whlch was to identlfy
potential régional agrlcultural research needs and programs.

o ExaminaClon of Che country assessments, invitation of
suggested régional program Ideas from bilatéral and
international researchers and developers, and revlew of
additional documentation from multiple sources. (See Table 2-10,
Annex 2 for a listing of current national agrlcultural
research programs by country);

o Détermination of principal régional constraints. (See
Chapter I, Table 1);
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Table 5: Programs and Activltles that Carry Put Each of the Régional Agrlcultural
Rasearch Strategy Eléments

Strategy Eléments

Programs and Activltles

Besearch Networks

I. Foodgrains and cowpeas research network

2* Farming systems research network

3. Soil fertllity and soil and water
research network

4. Fisherles research network

5. Research on irrigated crops

6. Peanut research network

7. Small ruminants network

Tralning Prograns

8. Tralning of research sclentlsts

9. Tralning of research technicians

10. Iroproveroent of agrlcultural
research management

X

X

g

//

-7//

X

X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

f//f

®The descriptions of programs and activltles llsted In thls table are contained In Chapter
Section E and are numbered as shown In thls table.
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Table 5: Programs and Actlvitles That Carry Put Each of the Régional Agrlcultural
Research Strategy Programs (cont.)

Programs and Actlvitles

Rcsearch Support Services

11. Strengthenlng INSAH's sclentlfic and
technlcal information

12. Dissémination of applied agrlcultural
research results

13. Planning and analysls of agronomie
experiments

lA. Improvement of agrlcultural statlstlcs

15. Private sector participation

16. Creatlng a régional phytogenetic
resource center

17. Creatlng a régional center for
Introduction and quarantlne of plants

X

X

Strategy Eléments

f/fi
i la //

- /

X

X

X X

X

X

X
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Table 5: Programs and Actlvitles That Carry Out Each of the Régional Agrlcultural
Research Strategy Programs (cent.)

Programs and Actlvitles

Research Prograas

18. Agrlcultural research pollcy

19. Production and utlllzaCion of
fIrewood

20. Women In agrlcultural production

21. Technology and processing of
foodgrains

22. Bovine pathology

23. Small-scale mechanizatlon in

agriculture

24. Climatology studles

25. Restoration of the Sahellan
ecosystem

26. ïraprovement of the Azawak breed-

27. Animal breedlng In the Tsetse-
Infested Sudanlan zone

X

X X

Strategy Eléments

// U
///////

te
X

X

4

X



o Selectlon of speclflc sccategles needed to reduce
conscralnts* (See ChapCer II);

0 Selectlon of indlvldual regional/program actlvltles needed
Co Implement the strategy, so as to achleve the substanclal
Increase In per caplta agricultural production needed.
(See Table 5 and Section E below); and

0 Préparation of a priority/time table establlshing program
prlorltles and startlng dates. (See Table 6).

C. Prlorltles for Action

The régional programs and actlvltles that follow have been
asslgned prlorltles In terms of both importance and timing as seen in
Table 6. The ranking in terms of timing Is designed to deal with the
reality that ail 27 projects can not realistically be undertaken at
one time. A further selectivity among projects for Initial
implementation purposes is possible based upon the prlorlty glven them
in terms of level of importance.

In establlshing these prlorltles and assignlng time frames for
carrying out régional programs and actlvltles, the followlng criterla
were used:

o Potentlal for successful outcomes/outputs and général
level of importance;

o Compatability wlth development sequence requirements;

o Existence of host country(s) capabllities;

o Potentlal for donor interest and funding;

0 Likelihood of reallzlng deslred long-term conséquences;

o Reasonableness of scope and cost; and

o Potentlal for rapid start-up.

\ The prloritlzatlon of the programs and actlvltles should not be
construed as an "options" llst. Ail, or nearly ail, of the programs
should be inltlated in the next five to seven years if the strategy
for achievlng the objective of increasing per caplta agricultural
production more rapldly than population growth is to be successful
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Table 6: Prlortlzatlon of Beglonal Prograps and Actlvitles by Start-up
Date and Igvel of Prlorlty

Igvel of prlorlty^

Flrst Ifivel

Second lâvel

Start In 1984-65

Foodgrains arki cowi»as research
network (1)

Famlng systens research network (2)

Training of researd\ sclentlsts (8)

Tralnlng of research techniclans (9)

Hboen in agrlcultural production (20)

linproveiDent of agrlcultural research
nanagenent (10)

Strengthenlng INSAH's sclentlflc
and technlcal information (11)

Agrlcultural research poliqr (18)

Production and utillzation of firewood (19)

Peanut research network (6)

Small ruminants network (7)

Planning and analysis of
agronomie experiments (13)

Lïprovement of agriailtural
statistics (14)

Bovine pathology (22)

Start in 1986 or later

Soll fertillty and soil
and water research

network (3)

Fisheries research network (4)

Research on irrigated crops (5)

Dissémination of applied
agrlcultural research results (12)

Technology and processing
of food grains (21)

Private sector

participation (15)

Creating a régional
phytogenetic resource
center (16)

Creating a r^lonal cenCer

for Introduction arvi

quarantine of plants (17)

Small-scale nEchanization

in agriculture (23)

Cllnjatology studies (24)

Restoration of the

Sahelian ecosystem (25)

Inprovement of the Azawak
breed (26)

Animal breeding in the
Tsetse-infested

Sudanlan zone (27)

®The descriptions of programs and activities llsted above are found in Qiapter III,
Section E accordlng to the nuiober assigned in parenthesis folloulng the program and
activity title.
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wlchln Cwenty years, Thus, donors and countrles allke must put aside
their "pet" projects and différences as to approach or whaC is
important and cooperate to ensure that every important aspect of this
strategy is corapleted on time. It will net be appropriate for donors
or countrles to "pick and choose" among these programs, disregarding
some, while completing others. Nor will It be acceptable for donors
or countrles to try to Implement this strategy without changlng thelr
own rules, Thus, donors must more corapletely fund recurrenC program
costs and countrles must manage their agricultural policies and
research apparatus more carefully to maximize their performance In
terms of the objective sought,

To furcher assist donors and Sahelian countrles, the programs and
activlties have been jolned into functional groups. These groupings
are indicated in Table 5.

D. Next Steps

Impleraentation of the strategy should be approached flexibly
utilizlng the administrative, technlcal, and program channels that
seem most effective and llkely to produce results. In deallng wlth
national programs, national and international donor organlzatlons
should work dlrectly on a bilatéral basis wlth the country and
Institution involved. INSAH should be made aware of the negotiations
and their progress* CDÂ member contacts will be made in the priority
areas agreed upon by the CILSS.

When focusing on régional programs, donor organlzatlons should
take advantage of the assistance that INSAH can provide for coordination
in the sub-region. The exact arrangements, selection of the
sponsoring organization, convening of technical/adminlstrative
meetings, establishments of relationships wlth other national and
international projects, financial arrangements, etc. will ail need to
be worked out on a case-by-case basis- It is assumed that Individual
donors will want to arrange for thelr own feasibillty teams to préparé
detailed proposais and design thelr own speclflc projects to carry out
these priority programs and activlties,

E. Descriptions of Régional Program/Activlties

The following pages provide brief descriptions of the 27 programs
and activlties that will carry out the strategy for strengthening
agricultural research in the Sahel.
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1. Foodgralns and cowpeas research network

a. Background

Millet, sorghum, and maize are the most important food
grains in the West African région and in the CILSS member countries.
Cowpeas are an important puise for most of the région, the leaves of
which are also used in sauces prepared with the food grains. In spite
of a considérable investment in plant breeding by international
centers and in other research, the yield of these crops per worker has
not increased.

Rlce has been excluded in this proposai because the activities of
WARDA seem to fulfill what is needed on a régional basis. Indeed,
some aspects of WARDA might serve as a model of what is needed in a
network.

In the area of food grains, there are already several régional
activities having some overlap, INSAH, with EDF funding, has a
multi-site variety testing program in each of the CILSS member
countries. The SAFGRAD has trials for its member countries; in a few
countries it also has ACPOs (Accelerated Crop Production Officers).
IRAI, ICRISAT and IITA provide material for trials. FAO provides
materials for trials but it is believed that their emphasis is on
fertilizer use.

There is a mémorandum of understanding between SAFGRAD and INSAH,
but it is rather général and not binding. INSAH has the mandate to
coordinate and promote agricultural research in the CILSS member
countries, but' it does not itself conduct research. Ail research
institutions of CILSS countries participate in the INSAH trials done in
différent ecological zones. They also attend meetings organized by
INSAH for coordination and information purposes. SAFGRAD has a
broader mandate, similar to that of WARDA, in 23 countries. It
does research via international centers such as IITA, ICRISAT, via
universities such as Purdue and via ACPO's.

The staff of active research organizatlons such as SAFGRAD, IITA
or IRAT can probably make a more specific contribution to national
programs in the supply of information, opening new Unes to research
networks, and information on cropping practices. On the other hand,
there is much to recoramend the formation of a single network so that
the national researchers can benefit from the opinion of the expertise
avallable at the annual workshops, site visits, etc. Proceedlngs of
the workshops should be publlshed. The networklng agencies should
seek funding from international donors for national and régional
research programs, assistance from lARCS and CRSPs.

The boundaries of the CILSS countries are not complété in an
agricultural sense, and a grouplng of West and Central Africa,
including any countries in the "bulge" below the Sahara together with
Chad, CAR, and the Cameroon makes sense.
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This suggests that In selectlng an agency for the network within
CILSS countrles, a coordinated effort involvlng INSAH and SAFGRAD
should be consldered.

b. Objectives

The main objective of the network Is to provide
stimulation and backstopping to research in food grains and cowpeas
and to produce technical outputs that, passing through the extension
service, wlll enable farmers to increase their productivité of these
crops. The network should also point out new areas to be
investigated.

c. Suggested approach

The network should:

o Organise meetings as required, but not less that once a
year, to dlscuss technical problems in plant breeding, crop
production, pests, and dlseases;

o Organlze smaller meetings to visit trial flelds and
dlscuss the work at an approprlate tlme of^ the year
(annual régional raonltorlng visits);

o Provide an information service, wlth access to other
necessary resources to provide answers;

o Provide a "current awareness" service wlth IRAT and
perhaps wlth RESADOC to alert research workers on
Important publications that becorae available within
their profile of interest;

o Facilitate obtainlng and exchange of germplasm between
member countrles; and

o Provide short- and long-term training including the
opportunlty to work in laboratories of other raembers.

The number of research networks required can be agreed upon in
the prelimlnary phases. Malze and cowpeas should probably be the
subjects of two networks, but millet and sorghum might constitute one
network.

d. Expected results

The expected results wlll be to Increase the potentlal
to produce the food grains and cowpeas more efficiently. If the
prices are approprlate, there wlll be an increase in production and,
wlth greater efflciency, a prlce more compétitive wlth other food
grains.

The greater productivity achieved would also permit production of
other crops, such as export crops, wlth the land resources saved.
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2. Farmlng systems research network

a. Background

Agricultural research Is often said noC to be
sufflclently relevant enough, or to produce results which are not
applicable In practlce. In addition, research workers often do not
have close enough celatlonshlps wlth extension workers and lack the
communication wlth farmers whlch would Inform them about the systems
on whlch thelr solutions wlll be carrled out,

b. Obj ectlves

The main objective of farmlng systems research (FSR) Is
to provide researchers wlth the means to Identlfy constralnts whlch
llmlt the Increase of agricultural production and to direct research
towards the élimination of these constralnts. FSR also provides a
means to conduct trials on farmers flelds thus maklng sure that
Improvements found on research stations are also Improvements for the
small producer.

c. Suggested approach

A meeting at IITA has already been held more than a
year ago to launch a West and Central Afrlcan network on FSïL The
participants at the meeting elected offlcers and dlstrlbuted tasks to
be perforraed. The network Is Independent; the régional and
International agricultural research organlzatlons (e.g. IITA, ICRISAT,
SAFGRAD, IRAT, INSAH) partlclpate In the meetings- and can help the
researchers in thelr organlzatlon. INSAH should -be added to the group
because It has programs deallng wlth farmlng systems research In ralnfed
and Irrlgated areas.

As a network on farmlng systems already exlsts, the task at hand
is to help thls network to be more effective. Research on crop production
in ail the différent agricultural zones (ralnfed, flood recession, and
Irrlgated) and llvestock production are already Included, but we must
now add flshlng and agro-forestry. The network should encourage
research on such toplcs as the interactions between agriculture,
llvestock production, mlxed farmlng, socloeconomic constralnts to
planting trees and firewood production, and production constralnts for
familles engaglng in both flshlng and crop production.

The network wlll 'help to provide a cadre of better informed
researchers in FSR, can also dlvide up the tasks among themselves
and thus avoid duplication and répétition. The rôle of the network
wlll be to help the researchers in organizlng meetings, workshops,
exchanges of information, in flndlng the means for collaborating
wlth colleagues at pre-determined times and places in Identlfylng
important gaps in the research programs, filllng priority needs and in
seeklng the necessary fundlng for proposed research.
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d. Expected results

The network provides an opportunity for research
workers to keep their research up-co-dace and to make it more
effective. It will encourage full-scale trials on farms and the
association of research workers, extension workers, and farm families
to increase agricultural production and the income of the rural sector.
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3. Soll fertillty and 80II and water research network

a. Background

The considérable increase in crop production in West
and Central Âfrlca during the last 20 years has been caused more by an
increase in the area cultlvated than_by an increase in yields,
Because of the higher démographie pressure (particularly in such zones
as the Mossi plateau, the peanut basin in Sénégal and part of Hausal
in Niger) an intensification of crop production is essential. At
present, the use of fertilizer contributes only very little to
agricultural production in the Sahel. One of the limiting constraints
on the farmers* use of fertilizer is the risk that there will be no

increase in yields because of a shortage or a poor distribution of
rainfall.

b» .Objectives

The objectives of the network will be to increase the
efficiency of use of limited rainfall and fertilizer and to find the
means to overcome other constraints (such as weeding) that are
associated with fertilizer use.

c. Suggested approach

The network will be established in the same manner as

the farming systeras network (FSR), that is, by mutual information
exchange among the researchers. Â meeting will be organized for
researchers currently involved in subjects associated with soil
fertility, fertilizer use, and the soil-water relationships by
régional institution, such as SAFGRAD, with the collaboration of
INSAH. Funds for the initial stage would be supplied by one or more
donors.

The participants will organize a network and divide up the tasks
which must be done. The network will hold meetings and workshops
and arrange the exchange of documents. There should also be an
opportunity for researchers to work in collaboration with their
colleagues in différent countries for an appropriate period and in
suitable situations.

d. Expected results j

The expected results include an increase in production
caused by an intensification of crop production, and at the same time,
a réduction in the risks involved in the use of fertilizers by the
fanuers. For example, the use of Cied ridges together with starter
fertilizer placed. near the seed has shown that It is possible to
obtain increased yields and a better use of rainfall by reducing the
run-off.

The network will also enable soil scientlsts to focus the

attention of policy makers on long-term effects of neglecting a basic
factor for food production that is the biological quality of soils,
and total management of the soil-water resources.

62



4• Flsheries research network

a. Background

Flsheries are an important source of proteln in che
CILSS member countries, wlth three countrles normally havlng a catch
on the order of 100,000 MT tons a year. However, wlth the exception
of a modest program of research at CRODT (Océanographie Research
Center of Dakar-Thiaroye) and the work of ORSTOM, in Sénégal, there ts
no substantlal research in progress.

Considering the ilmited resources of the countries involved and
the slmllarlty of many of the problems of marine and inland flsheries,
serlous considération should be given to the common work. Thls
includes methodology of research, statlstlcs and the group of problems
concerned wlth conserving fresh fish, drying and smoking flsh (with
the attendant energy problems), and control of the insects which
consume the flsh. The methodology of socioeconomlc studies Is also
common ground.

The purpose of the network is, therefore, to attempt to conserve
scarce personnel and financial resources and to make easler the
provision of a "crltlcal raass" of research workers. Sénégal may be an
exception to the need for thls proposed unlfled effort of différant
disciplines, experlence, and skills, given the establlshed program of
CRODT in that country. Sénégal could however contrlbute a leadership
rôle to the network.

The followlng are sorae of the subjects for considération by the
proposed network:

0 Gatherlng and exchange of statlstlcs;

0 Conservation of flsh, protection of dried sinoked flsh,
energy conservation in drying;

o Aquaculture;

0 Development of lake flsheries (in new lakes);

o Socioeconomlc studies of fishlng, flshermen, and
subslstence consumptlon of flsh;

o Technology; and

o Tralning.
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b« Objectives

The main objective should be to asslst the countrles in
the rational development and exploitation of thelr fisheries resources
by facilicatlng research, data collection and analysls.

c« Suggested approach

There are already a number of régional actlvities
proposed in research and tralnlng, some by CILSS, ochers by the FAO,
CEAO, etc. It is suggested that Sénégal might take the initiative of
convening the first meeting of the group with finance comlng from a
donor. The proposed network wlH relnforce Che on-golng programs and
facilltate the dissémination of thelr flndlngs. The network will
function in two major areas—serving to provide tralnlng and a forum
for information on the relevant aspects of fisheries, and serving to
provide contacts between those studying the fisheries sector and
others studying farming and llvestock production systems. Such
contacts should facilltate an understanding of how fisheries fit Into
the overall year-round actlvities of the rural population and of the
contribution of flsh to the dlet of flshing familles and others.

In countrles with marine fisheries the network will also conslder
problems of the existing subcommittees, the COPACE, and of
international poaching.

d. Expected results

The expected results are the development of a better
Inforraed cadre of research workers, conceptualization of a régional
program of research on marine and inland fisheries, compilation of
statlstics and Information on the sector, and socloeconomic
understanding. These will serve to formulate effective development
projects.
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5. Research on irrlgated crops

a. Background

The underdevelopment of irrlgaCed crops in the Sahel
and résultant poor yieids have complex and multiple causes. Araong
them are the relative novelty of irrigation techniques for the
Sahelian farmer, the flooding of natural pasture lands, the poor
management of irrigation systems, the lack of reliable data on the
socioeconomic situation, and poorly integrated agricultural, and
forestry efforts,

To remove some obstacles to the development of irrigated crops,
in the Sahel, a modified farming systems approach may be suggested.

The Senegalese have already proposed to do substantial FSR on the
Sénégal River région, They have added several economic studies in
conjunction wlth their biological research in that area. The OMVS
also has three agronomie research statioqjin the Sénégal River région;
one in Sénégal, one in Mauritania and one in Mali. Finally, INSAH
could initiate research projects similar to its projects on rainfed
agriculture.

It seems that with the amount of important water volumes present
in certain parts of the Sahel the long-term prospects are good of
finding practical methods for efficient increased production of foods
from irrigated lands,

b. Obi ectives

Research projects on irrigated crops and production
systems based on irrigation in member countries of GILSS would aim to:

o Encourage further technical studies to originate with
Sahelian States research units (management of irrigation
systems, farming systems^ varietal testing, adaptation
testing);

0 Intensify socioeconomic research and research concerning
the intégration of irrigated crops, livestock and forestry;

o Promote the training of better qualified management
personnel in sufficient numbers;

o Promote studies in the field, and full scale trials on
problems encountered in technology transfer between research
stations and producers; and

o Encourage the exchange of reliable, verified economic data
which will enable the development of viable national
economic models wlth coherent policies for the
intensification of agriculture, animal husbandry and
forestry on the perimeters of irrigated lands.
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c. Suggested approach

The achievement of these goals wlll requlre a _
coordlnated effort on the part of ail those involved in thls type of 9
research—that Is, INSAH, ISRA. WARDA, ABN. OMVS, etc. One of these ®
unlts or programs, along wlth the national structures responsible for
coordinating and inipleraentlng such programs could take on thls rôle.

Rice is an important part of irrigated crop production but research
must also include other plants. As well as technico-economic research
at the stations, parallel studles must be conducted to determine the
principal socioeconomlc constraints to production systems for the
irrigated crops in question. An extenslve program of training for
management of the perimeters at ail levels of responslbillties must
also be encouraged.

Research programs wlll also Include, besides follow-up technlcal
research, an Important pre-extenslon component, which would be based
on the évaluation and follow-up of rural farms. -

d. Expected results

These programs should permit the rétention of the best
species at the end of varietal testing which has been adapted to
specific conditions, and also in the proposai of new production
systems for irrigated crops to guarantee a state of equilibrium
between man and his environment and encourage new production systems
which wlll be socially and economically viable.

Finally, program results should contribute to improved methods
for Sahellan management personnel and thelr training and allow optimal
usage of water/land resources. Thls will ultimately resuit in
increased revenues for the farmers.
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6, Peanut research network

a. Background

The West Afrlcan countrles in which peanuts are
Important both as a food crop and a cash crop are mostly confronted
with the same problems (rosette, rust, leaf spot; asperglllus and
aflatoxin; Improvlng the effectiveness of rhizobia, etc.), It seeras
necessary to provide the research workers with practical means to
coordlnate their research, to stay as well-inforraed as possible,
eventually to divide the research areas, and to avoid duplication.
This network should include such non-Sahelian countries as Nigeria
and Cameroon, who share the same problems. The Universlty of Georgia
has already started coordinating activities In this field. ICRISATs
Sahelian Center also conducts research on peanuts.

b. Qbjectives

The main objective Is to encourage building synergy
among research workers to find solutions that are adapted to a large
number of areas. It is necessary to set up a practical channel for
meeting, providing information, and coordinating che researchers. The
program will encourage research on plant breeding to improve
résistance to pests and diseases and to obtain more productive
rhizobial bacteria.

c. Suggested approach

It is hoped that a research institution where a large
number of scientists are working on peanuts, will take the initiative
of convening a first meeting for the création of a network. The
research workers should be provided with finance frora donors and
practical means for coramunicating amongst themselves, with assistance
and participation frora outside organizations such as the peanut CRSP,
IRHO, and ICRISAT. The association would facilitate communication and
exchanges of documents, hold regular meetings or spécial meetings on
demand, and provide an opportunity for a researcher to spend some time
working with his colleagues in another country learning a technique or
method. The création of this network will be achieved by providing
the researchers with the necessary funds, facilities and services to
allow the exchanges of information, Che meetings, travel and training
judged profitable for the advancement of peanut research in the entire
région.

d. Expected results

The results expected are an.increase in the production
and productivity of peanuts, more income for farm families,
improvement in food self-sufficiency and an increase in the supply
available for export.
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7. Small ruminants network

a, Background

A study made by INSAH in 1980 and différent other
surveys carried out In the Sahel confirm the importance of sraall
ruminant production (goats and sheep) in the family and national
économies, The development of this enterprise cannot be accomplished
withouc in~depth studies of the herd management, their grazing
conditions, their socioeconomic importance for farm families, and
also their pathological problems,

b. Objectives

The first objective is to identify the most important
diseases that affect small ruminants (pulmonary syndrome, pox and pest
of small ruminants,etc.). Then we would want tô establish more
appropriate preventive raeasures for adoption by farm familles. From a
socioeconomic point of view, another objective is to acquire
familiarity with the methods, constraints and results of goat and
sheep production, which is a very important activlty in household
production both for the income generated and for the consumption of
associated animal products. The cost/benefit at the sraall farmer
level would have to be considered.

c. Suggested approach

These objectives can be achieved through strengthening
programs of immunization against the pest of sraall ruminants,
pulmonary diseases, pox and control of parasites and by launching
socioeconomic surveys of small ruminant production in the farm
milieu. A research unit should be identified where additional work on
these probleras could be readily organized if financed by donors. This
work would have to be envisaged on a régional basis; it would have to
involve collaboration of scientists in other Sahelian countries and
the results would be available to ail CILSS countries. Suitable sites
for this unit are the CVL, Bamako, where proposais exist for a small
ruminant pathology unit and for epidimological studies, ISRA/LNERV in
Dakar-Hann, where small ruminant production and pathology research is
conducted or at the Farcha laboratory in ^^djamena, were it re-opened.

d. Expected results

This knowledge should permit the improvement of small
ruminant production and the réduction of risks, and thus increase farm
family incomes and their consumption of animal products.

68



8. Tralnlng of research sclentlsts

a« Background

The strengthening of Sahelian research institutions
will require a substantial effort in training research workers
in the years to come. This project*s survey identified the need for
qualified personnel to conduct research in priority areas, It is,
however, important to keep the number of research workers at a level
which governments can support. Training priorities should be reviewed
in association with agricultural strategy and national research
priorities,

The strategy should take into considération not only the more
formai types of training which lead to a degree but also ail efforts
contributing to the iraprovement of scientists, such as the specialized
course of integrated range management in the Sahel (UNESCO/INSAH/EISMV),

b. Qbjectives

To préparé a practical 20-year strategy, weVust:
enhance the DEVRES/INSAH survey on the priority areas of research by
converting present data into specific training needs; suggest a
workable raethod to have a growing number of scientists trained,
preferably in the Sahel, then elsewhere in Africa and when necessary
in developed countries; and establish a more formai system of
financial assistance for qualified applicants who are not helped by
the present sources.

c. Suggested approach

A small team of qualified experts (preferably Sahelian)
should be immediately established to follow-up in more détail the work
of the DEVRES/INSAH survey and the CILSS/Club du Sahel agricultural
sector studies, and translate the priority research of each country
into needs for additional scientists and techniclans (the training of
technicians is dealt with in another proposai) to be trained, taking
into considération ail those who are already under a program. The
next steps for the team will be to appraise:

o What types of additional training for scientists can be
presently obtained from Sahelian Institutions;

o What amount and what type of upgrading of the teachlng
personnel would be needed to enable these institutions to
Increase thelr output in their present areas of teachlng and
to start training in other selected areas;

0 If other Institutions in Africa are capable of training
scientists, using the French language and having access to
an agricultural environment that is not too différent to
what is found in the Sahel; and
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o The conditions under whlch the continulng use of
institutions In Europe and in America can be Improved and
partlcularly the cholce of thesis and the methods ôf
satisfying the requirements. It is imperative that the
research requlrements be meaningful to the Sahellan scene
e.g., havlng the thesis field work done in the Sahel.

The team should also make recommendations on less formallzed
types of training that do nqt usually lead to a degree and whlch mlght
not otherwlse be covered In speclflc developraent projects. These
Include short courses or seralnars, teraporary exchange of personnel,
training perlods at a différent research unit such as one of the
lARCs or a unlversity.

Flnally, it wlll be useful if the team can recommend a system of
scholarshlps and fellowships to complément those already in existence.
A fund could be set up, wlth flnanclal resources comlng mostly from
donor countries but also wlth meaningful contributions from Sahellan
countries based on the number of thelr national applicants that are
accepted. Such a fund could be admlnistered through an appropriate
non-governmental organlzation.

d. Expected results

A strategy would be proposed coverlng the next 20
years containing the followlng elements:

o The training needs for research sclentlsts correspondlng to
the present research prlorltles of the sub-reglon;

o The methods by whlch a greater and greater proportion of the
training would, wlth time, come from the Sahel;

o Information on how and where to use other institutions in
Afrlca and how to better use institutions in Europe and
Àmerica;

o Recommendations on less-formallzed methods of training
includlng for the future post-doctoral programs; and

o Recommendation for a fund to supplément present methods of
flnanclal aid for Sahellan sclentlsts involved in training.
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9. Training of research technlclans

a* Background

In order to do research work properly sclencists need the
assistance of quallfled technlclans Co help with such thlngs as fleld
trials, laboratory analysls, equlpmenc maintenance, etc.
Unfortunately these essentlal research workers are often forgotten
when décisions are made about manpower training.

b. Objectives

Flnd practlcal ways of preparlng professlonals to make
a career as research technlclans. Also ensure that research

technlclans can progresslvely Increase thelr qualifications and thus
have a chance for promotions In thelr chosen career.

c. Suggested approach

Conduct a study on the number of new research
technlclans to be tra.lned in order to service the prlorlty areas of
research In the sub-region for the next ten years. Examine if the
present training institutions in the Sahel can handle this load and
what changes must be brought about in order to Increase quality
and the quantlty of thelr output. This study could be a part of the
terms of reference of the small team of experts mentloned in the
proposai on training of research scientlsts.

Othèr less formai methods of training could be suggested by
the team of experts, such as short courses or seminars at appropriate
locations withln the sub-region, and periods of training in one of the
lARCs, at a national research center or in universltles. Workshops
could also be organized in conjunctlon with training and extension
institutions in order to appraise technlclans of the challenges met
when research results are to be used on small farms.

It would also help research technlclans if means could be
established for experienced technlclans to cross over to more academlc
training in order to become research scientlsts.

The program of less formai training could be a responsibility of
INSAH or of another institution in the sub-region.

d. Expected results

The expected results are better research institutions
with an increased number of better quallfled technlclans, better
career patterns for research technlclans to attract and retain
better personnel, and better research work by scientlsts who
would lose less tlme dolng work that can be handled by technlclans.
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10. Improvement of agricultural research management

a. Background ' '

Almost ail the parties involved in agricultural
research bave spoken of serlous deficiencies in managment. Problems
in management arise from the actions or attitudes of either the
flnancial hackers, the sponsoring ministries (Rural Development,
Planning, Finance) or the research institutions themselves.

For the most part, the criticisms have involved two complementary
aspects:

o Management of the research institutions; and

o Identification of priorities, planning and implementation of
the projects and/or programs,

There are many well-known repercussions of deficiencies in '
administration and implementation that can affect the smooth opération of
the institutions and projects, while the technical directors'
compétence Is not implicated. For example, tardy provision or early 1
depletion of funds to cover project activlties; lack of funds for B
equipment and infrastructure maintenance; inadéquate accounting
systems to keep track of spending; incomplète inventory of equipment;
or an administrative and management staff which is too large or too ' '
small, or even Incompétent. Very often these factors encourage
researchers to abandon their research activlties; they also cause
flnancial backers to cancel projects.

N,-

The second point of criticism is related to the Identification
of priorities, and the planning and implementation of research programs
and projects. Very often, plans are not carrled out due to a lack of ^
knowledge of the administrative and technical aspects of a project or
program» For example, when budget estimâtes are made improperly, the
Project may run short of funds before it is complété and ail activlties
may s top.

b. Objectives

In order to improve the situation described above, measures
must be taken on a régional basls to fulfill the following objectives:

o For improved management of institutions, conduct a specific
study of ail problems encountered in order to detect
deficiencies and obstacles to the proper performance of
activlties, This study should be conducted in close
coopération with institution directors, sponsoring
ministries, flnancial backers, management training centers,
and researchers. The data collected through the study
should be used as the basis for drawing up practical
training programs designed for staff at varions ,
management levels In the institutions (administrators,
flnancial personnel, accountants, etc.); and
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0 For improved planning and Implementatlon of projeccs and
programs, develop a tralnlng program for che head
researchers of che projecta.

c. Suggested approach

Tralnlng for Improved Inscltutlonal managenienc can only
be carrled out after a detalled and objective study Is conducCed on
Che acCual dlfflculcles experlenced by InsClCuClons and researchers,

Such a scudy Is planned by Che AGIR ProjecC (ImprovemenC of
Research Insclcuclon Manageraenc In Che Sahel). The projecC
encompasses some of Che agrlcultural research InsClCuClons In CILSS
raember counCrles. AGIR was approved by che CILSS auchorlcles and Is
currencly scarclng up acclvlcles wlch flnanclng from Che IDRC
(Incernaclonal DevelopmenC Research Cencre). Funds are InadequaCe for
accompllshlng ail Che planned acClvlCles (In parclcular, Cralnlng of
Che admlnlscraclve and flnanclal staff of Che InsClCuClons). le
should also be polnced ouC ChaC Che ISNAR (Incernaclonal Service for
NaClonal Agronomie Research) has already had some experlence wlch
developlng counCrles In Chls fleld. Ics programs cover both aspecCs
menCloned above, whlle AGIR Is llmlclng les acClvlCles Co
InsClCuClonal managemenC.

AGIR and ISNAR provide an approprlaCe framework Co carry ouC che
proposed objectives. Thus, le would be bénéficiai Co promote
coopération between the cwo InsClCuClons In order co have a ratlonal
and complementary use of Chelr resources. For example, cralnlng
acClvlCles could be dlvlded becween the cwo, afcer a jolnC study of
InsclCuClonal problems has been conducCed. The proposed cralnlng
should be glven In shorc Cralnlng programs (workshops, semlnars, eCc.).

d. ExpecCed resulcs

In addlclon Co Idenclfylng speclflc deflclencles and
problems In research InsClCuClons, che measures proposed hereln wlll
also make InsClCuClons more capable of managing che exCenslve
resources avallable for agrlcultural research. To the extenc chat the
Sahellan countries and thelr flnanclal backers are assured Chat a
compeCenC staff wlll manage properly, and they wlll be encouraged Co
allocaCe greacer resources Co research acClvlCles.
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11. Strengthenlng INSAH's sclentlfic and technlcal Information

a. Background

The national reports Indicate the existence of serlous
problems in the area of exchange of sclentlfic and technlcal
Information between Indlvldual research workers, and between research
Institutions.

The problems appeared at différent levels such as: the research
Institutions whlch do not have the organlzatlon, the raeans nor the
personnel necessary for accompllshlng the collection and distribution
of the documentation. Thelr meager financlal resources do not permit
them to subscribe to sclentlfic journals, nor to purchase the
necessary reference works; the Afrlcan research workers who have
difficulties in publlshing thelr work; and Information on activities
which do not clrculate freely between institutions, whlch in turn
causes duplication of efforts and use of resources. It also makes
difflcult the tasks of planning and coordination vested in the
régional and national organizations.

INSAH (Institute of the Sahel) was created to coordinate,
harmonlze, and foster research in the Sahel, as well as to collect,
analyze, and dissemlnate research results.

Data has been gathered in the varlous CILSS member states and Is
now available at INSAH where it has been Input and stored on an IBM-XT
microcomputer.

b. Objectives

The activities described below have, amongst others,
the following objectives: collect In the most efficient way the
documents produced by research institutions (annual reports,
monographs on research, proceedings of meetings) for use in training
and organlzatlon; microfilm the documents collected and assure the
wldest possible distribution to research workers and to institutions;
give Sahelian researchers access to the documentation resources
available in the world by using national and international systems of
information (e.g., AGRIS); provide Sahelian agrlcultural research
workers wlth possibilities to publish thelr results in professlonal
publications (reviews, monographs, etc.); establish, monltor and
Improve a data bank on agrlcultural research institutions started by
the DEVRES/INSAH survey; make available to govemnients, donors, and
research workers up-to-date information on research institutions,
resources and programs; and transform research results Into terms that
can be used directly for training or extension purposes.

c. Suggested approach

The actions proposed are dlvlded into différent phases:

0 Development of the ïlESADOC network by increasing Its
activities which directly assist the indlvldual national
institutions. Thls Is Included in phase II of the RESADOC
program (1983-88) and should be glven an important place in
the agrlcultural research institutions;
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o StrengChening the means of provlding publications by INSAH
wlth whlch to improve the quallty of Its own products
(sclentlflc revlew, monographs, etc.);

o Maintenance and Improvement of a data-bank on agrlcultural
research, obtalned In the DEVRES/INSAH project, through a
permanent arrangement of perlodlc updatlng of the data, It.
wlll be necessary to have a complété llst of researchers
connected wlth différent spécialtles;

0 Develop code bocks In French and Engllsh, Includlng CARIS
subject and actlvlty codes and also acronyras;

o Store ail the above-mentloned codes in the raicrocomputer;

0 Préparé an instruction manual on how to use the data bank; and

o Announce through INSAH publications that the bank Is
available to users.

d. • Expeeted Results

Improved access of researchers to ail types of
sclentlflc and technlcal information, as well as the diffusion of this
information, will iraprove the efficiency and productivity of
researchers, institutions and research programs.

INSAH wlll have a fully operational data bank, capable of
providlng information and answerlng questions asked by research and
development agencies, technicians and country planners, and donors,
among others. The data bank will have information on agrlcultural
research conducted throughout the sub-region and, more specifical ly,
on crops (food and cash crops), livestock, fisheries, agro-forestry,
and production systems.
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12. Dissémination of applled agricultural research results

a. Background

One of the major constralnts to Increased crop,
llvestock, or flsh production Is Inadéquate dissémination of
agrlcultural research results in a form that producers can use. Even
when a new plant varlety or llvestock production raethod has been
proven valld In testlng at research stations, It raay not always be
successful when producers use le. ' What Is worse, producers often do
not have the opportunity to tell researchers (dlrectly or via
extension agents) why the new raethod falled. For example, high-
yieldlng food grains may not have acceptable taste, or some llvestock
methods may be Incompatible with the herders' traditions, etc.

Untll now, there has been no systematic study of the few cases
whlch were completely successful in the Sahel (for example, increased
output of sorghum and millet together wlth increased cotton output in '
Mali). One reason often cited is that extension agents lack the
tralnlng required to correctly explaln a technique or to make sure it
Is applled properly. The extension agents complaln that the i
techniques are too compllcated and not fully developed at the research
station. They also stress that, too often, the necessary inputs are
not available at the proper time or that the producers cannot buy them
since they have no crédit opportunities.

Even when researchers and extension agents do work well together
and offer new techniques, often the producer cannot risk trylng these
new methods or the market is too small to absorb the expected Increase
in output. Finally, farm prices are often so low that producers A
cannot profit from new techniques even if they succeed in Increasing I
output.

These comments, among others, demonstrate the need to develop a
ratlonal raethod of analyzing the llnkage between researchers,
extension agents and producers and of the interaction of varlous
factors (technlcal, economic, ecologlcal, social, etc.), At the same
time, the link between tralnlng of extension agents and the provision
of information to producers must also be investlgated.

These comments also illustrate the urgent need to Improve the
tralnlng of extension agents so that they are competent enough not
only to comprehend (and explaln) the détails and value of the
techniques they disseminate, but also to objectively transmit
producers* comments to researchers and vice versa. '

Perhaps a higher-level extension tralnlng should be established— A
an intermediate level between fleld extension agents, who work side by I
side with producers, and researchers. With more in-depth tralnlng in
teachlng and technlcal methods, this higher-level extension agent
could provide the llnkage that is currently unavallable.
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Of course, the practlcal applications proposed here will be
différent for each country according to its own method, and with
certain modifications to adapt to local situations.

However, it would appear to be advantageous to conduct a region-
wide study of certain interdisclplinary aspects, like the development
of methods, techniques or models and their adaptations to the
pertinent sector or product.

b. Qbjectives

The main objective is to considerably Improve the Unes
of communication In both directions (researcher—producer and vice
versa) using agents with the proper compétence to carry out thls
mission.

c. Suggested approach

A spécial training program for high-level extension agents should
be developed, working closely with research, training, and extension
institutions; the program would train supervisors selected on the
basis of their personal motivation, Thls training could take place at
one or two appropriate national training institutions provlded that
candidates from other countries would be accepted.

One part of the training could deal with the use of
microcomputers to solve complex extension problems.

d. Expected results

One of the results will be a higher success rate In the
dissémination and application of agricultural research results In the
selected fields.

Another will be the establishment of a better system of "back-
and-forth" links between researchers, extension agents and producers.
Thls will allow producers to use the information more quickly and
faster and thereby increase productivity and output in ail sectors.
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13. Planning and analysls of agronomie experiments

a. Background

In each of Che Sahellan countries chere is a
substantlal number of agronomie experiments carried ouC each year.
This includes varietal trials of différent crops, fertillzer
experiments, and FSR wlth its trials. The trials are carried ouc
in several locations and are usually planned and analysed by hand,
wlch or without the assistance of a hand calculator. The SAAR survey
Indlcated chat only one country had microcorapaters and raost did not
have programmable calculators. Running these experiments takes a
considérable amount of time, and the need for manual calculatlon of
the results tends to constrain the design.

b. Objectives

The objectives are to improve the quallty of
experimental design in agricultural research, to speed up and improve
the analysls of experiments and to save the time of research workers
and technlclans to permit them to run more experiments,

c. Suggested approach

Upon request, it is proposed to provide Sahellan
countries wlth a sultable microcomputer program and where necessary a
simple microcomputer and prlnter Cogether with technical backstopping.
This should include training In the use of the computer and
information on the programs availablè for researchers, statisticlans
and computer operators. A unique and'complété program for the design
of experiments in ail agricultural fields, management of the data, and
its complété analysls has been developed by Mlchigan State University.
The program is called MSTAT. It will run on CP/M and MS-DOS,
currently the two most common operatlng systems. Both the program and
the users" guide are avallable in French. A microcomputer, prlnter,
and voltage regulating transformer or voltage regulator (if a
transformer is not needed) together with the program could be obtalned
in the U.S. for under $3,000 retail.

The research division of INSAH, which has been charged by the
CILSS to Cpordinace and assise in planning che agricultural research
programs in the member countries, has a sériés of Criais for which it
provides a,ssistance to the countries (che INSAH/EDF food grain variety
criais), INSAH also has microcoraputer operatlng capacity. With
addltlonal funding.and training of some staff members, INSAH could
undertake this actlvity#

78

1



I

d. Expected résults

The use of thls hlgh quallcy system for Che design and
analysis of experimenCs is expected Co Increase as well as improve che
capacity of the Sahelian countrles to run agronomie-type experiments,
Thls should help agrlcultural, llvestock and agro-forestry research
workers,

Wlth the récognition of the need to run more experiments at the
farm level, the introduction of the hardware and MSTAT software with
technlcal backstopping is expected to improve the planning and
analysis of experiments whlch so far has been a constraint in
increasing the number of experiments. The program is also expected to
Improve the quality of expérimentation and speed up the analysis, thus
produclng usable results for extension more rapidly.
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14. Improvement of agrlcultural statistlcs

a. Background

Delays In the publication of agrlcultural statistlcs
and thelr lack of précision for most of the Sahellan countrles
constltute a serlous obstacle to the conception of plans and
évaluation of thelr effect on the development of llvestock and crop
production. It also affects the quallty of work of many sclentlsts
who are unable to appralse the status of present conditions. Thls has
led to the préparation of the INSAH project, "Improvement of Permanent
Diagnostic Instruments for the Llvestock and Cereal Production Sectors."

The proposed action Is to expand the INSAH project to Include
other sectors: agriculture, llvestock production, fisherles and
forestry.

b. Objectives

The objectives are:

o Strengthen the national services responslble for
agrlcultural statistlcs;

o Develop a methodology for collection and analysls of prlmary
and secondary data, and identlfy Intervention areas;

o . Interpret statlstlcal data In order to permit thelr regular
and rapld publication for national and régional dissémination; and

o Create data banks at national and régional levels that can
be used by research workers.

c. Suggested approach

In order to achleve these objectives at the national
level It Is necessary to train survey workers (data collectors), to-
set up an organisation for data collection (areas, yields, llvestock
numbers, exports, etc.) and to train spécialIsts In computer
management and data analysls. Collaboration could be organized with
other Institutions which could help data collection (FAO, AGRHYMET,
CRTO, etc.). Thls would also promote organlzatlon of régional
meetings, information exchange ajnd sharlng of experiences.

d. Expected results

The avallablllty at national and régional levels of
more rellable statlstlcal data in a more timely way is the prlmary
goal. Thls would provide a stronger basls for planning and évaluation
of the progress of projects, programs and sectors. It would also
enable many agrlcultural research workers to better appraise the
present status of a problem and to calculate the improvements brought
about by thelr work.
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15» Private sector participation

a. Background

The nature of potential private sector participation In
the development of the agrlcultural sector Is diverse, including
supply of fertillzers, chemlcals, seed, sacks and machlnery; drugs,
minerai suppléments and feed for livestock; boats, nets, motors, and
insecticides for flshing. Other potentials lie in farm machlnery
manufacturlng and repair of and processing of agrlcultural products
and their export* Agriculture also depends, to a considérable extent,
on the private sector for transportatlon of both Inputs and outputs
and this, too, could be further developed.

The place of the private sector in these actlvlties has
tradltlonally been Important, for example in the trading of grain and
other food crops and the provision of tools and small equlpment
(baskets, used sacks, etc.) Blacksmithlng is a tradltlonal craft, and
with the help of several tralning projects it has developed sorae
capacity for farm machlnery manufacturlng and maintenance service.

Recently some Sahelian governments have abolished certain state
monopolles, for example, that of importlng grain in Upper Volta, and
Niger. Private traders can now acquire llcenses to import rlce and
other food grains and the governments exercise control over the
retail price.

In most of the Sahelian countries, there is a retail market for
fertlllzer and agrlcultural chemlcals, using the private sector. In
some cases, private traders are able to bld on the supply of
fertlllzer to development projects. Thus, entry Into this area of
trade is feasible in some countries, However, problems exist due to
the availabllity of supply to the potential Importer. There are only
one or two companles dellvering fertlllzer to this part of Africa.
This might pose a constralnt in opening up the trade.

The SAAR survey reported repeated difficultles in the inabillty
to buy fertlllzer and of its late delivery, and of the Inabillty to
buy the inputs for flshing. In the case of fertlllzer, the trade is
compllcated by government subsidles and the need of farmers for
crédit. The sale of-flshing equlpment raay also be inhibited by lack
of crédit. The constraints to the distribution of insecticide to
protect fish from insect attack are apparent, with up to a quarter of
the total catch being destroyed by insects. Easier distribution and
access to insecticides is a necessity.

Since losses of the import monopolles and other public sector
commercial actlvlties have put an excessive burden on the current
account, the Sahelian governments have shown an Increased interest in
the rôle of private enterprlses.
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The new rôle of prlvaCe enterprlses Is easier to appralse and
analyse withln the confines of each country; certain aspects
can, however, also be looked at on a régional basis, an approach which
eliminatea the difficulty of pointing to specific business entities.
There have been a few cases of private firms doing agricultural
research in the Sahel. Such initiatives should be encouraged and new
projects created.

b. Objectives

To Increase the efficlency of distribution of inputs to
the agricultural sector and the efficlency of domestlc and imported
food marketing by participation of the private sector.

c. Suggested approach

A régional study should be made, perhaps under the
auspices of the CILSS/Glub du Sahel on the actlvitles of the private
sector in the trade of agricultural inputs, crédit problems, and in
the importing and processlng of agricultural comraodlties. Thls would
serve as a basis for régional discussion on the possibilitles for
Increased intervention by the private sector, and the actlvitles
required by governments to facllitate and supervise thls Intervention.

The study should also cover present agricultural research
actlvitles initiated by the private sector and suggest new projects.

d. Expected Results

The results of thls activlty are expected to increase
the efficlency of the delivery of agricultural inputs, thus Increasing
the output of the agricultural sector by assuring a more wldespread
and tiinely supply of inputs, It should also improve the efficlency of
marketing imported grain. By encouraglng the private sector to work
in the area of grain processlng, for example, processlng domestlc food
grains into flour with good keeplng characcerlstlcs, the consumptlon
of domestlc grain could be Increased and the need for Imported grain
would diminlsh.
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16. Creating a régional phytogenetlc resource center

a. Background

The ImprovemenC of che main Sahellan food crops began
in the 1950s and 60s with the collection of local ecotypes. As a
resalt of these research efforts, several improved local varietles,
well-adapted to the Sahelian envlronment in général, are still the
subject of successful extension efforts.

After 1970, national research organlzations andertook partial
inventories wlthln thelr countries to restore and save their rapidly
disappearlng phytogenetlc resources.

During 1975-76, IBPGR, ICRISAT and ORSTOM also carried out
phytogenetlc inventories in the Sahelian countries. The plant
materlal collected Is stored partly in France and India. The rest was
destroyed by quarantlne centers in recelvlng countries.

b. Objectives

A first meeting of Sahelian researchers, organized by
INSAH in 1979, had as Its primary goal the building of a collection of
phytogenetlc resources of principal Sahelian food crops.

NoC only wlll this foundatlon permit a multidisclpllnary study to
improve Sahelian food crops, it wlll also serve to save dwlndllng
phytogenetic resources destroyed by the combined effects of drought,
desert encroachment and brush fires.

c. Suggested approach

Given that the varietal Improvement program for
Sahelian food crops wlll work from establlshed, diversified
populations with a wide genetic base, addltlonal inventories in ail
eight raember countries of CILSS'wlll be necessary. In addition,
requests for materlal already Inventoried in these countries or
countries with similar ecologlcal conditions, would be made to IBPGR,
ICRISAT, and ORSTOM.

Materlal collected wlll be stored in one or more régional
phytogenetic resource centers selected on the basis of their present
physlcal and human resources. These centers wlll encourage exchanges
of materlal among national centers, international centers and
universities. From the start the project wlll need a régional
coordlnatlng secrétariat that may be placed in INSAH or elsewhere in
order to Inltlate and then monitor this work.
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d. Expected results

Thia program should resuit in the improvement of
available genetic resources in the Sahel région, the establishment,
storage and préservation of the collection, genetic évaluation, and
the use of research results in national and international prograras.

The initial surveys will also better inform scientists on the
plant material of their country and of the entire sub-region.
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17, Creatlng a régional center for Introduction and quarantine
of plants

a. Background

The exchange of plant materlal sometlmes brlngs with It
substantlal risks of introduction of new parasites or plant dlseases
hltherto unknown In the zone. For example, thls has already happened
wlth sugar cane mosalc, and peanut rust. One of the proposais of the
Afrlcan Councll on Sanltary Control of Plants Is to bulld a régional
station for the Sudano-Sahellan zone at Maradl to complément the
exlstlng stations at Ibadan and Nairobi.

b. Objectives

Establishment of a station In the Sudano-Sahellan zone
for the Introduction and quarantlne of plant materlal under controlled
conditions in order to avoid or to slow the spread of parasites and
dlseases carried by plants Imported from other parts of the world.

c. Suggested approach

To accompllsh thls objective, a régional center should
be created and equlpped to examine and quarantlne plants Introduced to
the région. The center must be located in an appropriate cllmate zone
and must be withln easy reach of ail interested states. Such a center
when accepted by member nations must be supplemented by an efficient
method of controlling the frontlers of the zone.

d. Expected results

The sanltary control and observation of plants
Introduced into the Sahelian countrles from the rest of the world is
expected to protect the région from the introduction and spread of new
pests, hltherto unknown, and agalnst whlch there is usually no advance
préparation. Thls will permit plant production with fewer dlseases or
pests comlng from the outslde.
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18• Agrlcultural research pollcy

a« Background

In the survey on the constraints to increased food
production and the policy problems faced by extension organizations in
meeting their performance goals, the most common problems were:
farm prices are too low to encourage the production of marketable
surpluses; input costs are too high in relation to product prices; and
inputs are not available at the right tirae,

The supply of wheat products and rice at relatively low market
prices tends to favor urban consumers and depress demand for domestic
grains. As the IBRD has frequently pointed out, other problems arise
from the economic conséquences of pursuing a policy of food self-
sufficiency without taking into considération the comparative advantages
of exporting cotton and peanuts and importing wheat and rice.

Relatively little research has been conducted to find solutions
to these problems. With the exception of différent transportation
costs of imported.grains and exported crops, the problems are similar
in nature in ail the countries, but differ in degree. The Sahelian
countries are recognizing that their present agricultural policy has
not led to improvements in the food self-sufficiency rate (percentage
of food grain consumption that is satisfied by domestic production).

In some countries (Sénégal, Upper Volta, and Niger), food policy
rôsearch-supported by USAID is underway or in planning. Increasingly,
it is recognized that policy and planning must be based on in-depth
economic analysis to ensure policy compatability with existing
economic and social realities, To provide this critical analysis,
short-term professional teams should be appointed to work with the
government agencies to develop an immediate agricultural strategy or
plan. In the longer terra, a small group of qualified nationals should
be assigned the portion of developing the necessary analysis on which
to base agricultural policy.

The IFPRI, ICRISAT, and the GERDAT, working together with CIRES,
ISRA and CEDRES, have initiated a régional project on "The Changing
Rôle of Coarse Grains in SAT West'Africa: Policy Implications of
Substitution in Production and Consumption of Millet/Sorghum and other
Food Grains".

A régional activity is proposed to serve as a forum for the
researchers already working in national or régional research on food
policy issues; this activity would also assist researchers in those
countries which have not yet initiated a research project in the area
of investigation. Finally a régional activity may reduce somewhat the
pressure on researchers for maintaining the status quo.
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b. Objectives

The proposai should help the CILSS meniber countrles Co:
evaluate the effect of existlng agrlcultural pollcles an agrlcultural
production and marketing of local grains; obtaln a base of
information to analyze the outcomes of alternative agrlcultural
pollcles, in order to Improve policy making, to increase production
and to move countrles towards economlc self-suffIclency; provide data
for a quantitative system of allocating agrlcultural research
prlorities; evaluate the raeans for assuring food securlty in the
face of fluctuating production and storage problems; and Increase
régional trade in agrlcultural commodities.

c. Suggested approach

Although agrlcultural policy décisions, research
prlorities and the Ilke are strictly national décisions, a régional
program can provide a valuable contribution in Information,
raethodology, training and microcomputer technology. The agrlcultural
statistics on whlch the analyses are based must be collected
nationally; they are also the subject of a proposed régional activlty.
The raethodology for policy research is qulte well understood, but some
of the researchers need doctoral degree training in agrlcultural
économies. A training program will be needed for these speclallsts.

While It is deslrable that African agrlcultural policy research
be done mainly by Africans, a wide variety of hlghly trained,
experlenced researchers will be requlred. In terras of an African
institution, probably only the EGA of the OAU at Addls Ababa may have
the trained raanpower to launch this activlty. On the other hand,
Mlchigan State University, Purdue Unlverslty and partlcularly IFPRl
have already made a start on food policy research in West Africa.
IFPRI is the lARC with the mandate to work in this area, The

institution responslble for the recently awarded agrlcultural policy
GRSP could also provide assistance in this area of research, One of
these institutions should organlze a meeting raechanisra where
researchers could exchange Ideas and information.

d. Expected results

This activlty should lead to improved understanding of
the agrlcultural economy and better informed policy décisions.
Planning of the agrlcultural sector should be more reallstlc and
research prlorities should be established. Improved pollcles should
stlmulate technlcal change in agriculture, resulting in Increased
Incorae, employment and réduction in rural poverty. Pollcles should
also aim at Increasing food securlty and decreaslng food imports to a
minimal level. With wel 1-founded, well-researched agrlcultural
pollcles, food aid could be more effectlvely used.
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19« Producclon and utillzatlon of firewood

a. Background

There Is général anxleCy abouC the Sahel's current
environmental dégradation, One of the causes of the dégradation,
particularly around the large urban agglomérations, is the removal of
firewood at a rate that is faster than annual growth of the trees.
There is an urgent need to correct this process while ensuring that f
the populatlon's demand for fuel is satisfied,

There are presently many efforts in the Sahel related to the
solution of this problenu New and old species are proposed in
reforestration programs. Efforts are made to respect and promote che
presence of trees in the environment. More efficient types of stoves
are offered. Some alternative sources of fuel such as butagas are
considered where people can afford them in citles.

b. Objectives I
One of the primary objectives is to improve ^

understanding of firewood production systems, of the interaction of /C
these systems wlth other rural econoralc activities and of the "
constraints to increaslng production. As well, the existing
constraints to adoption of such innovations as improved stoves and
fish drying equlpment should be identifled. Research is also needed
Into possible substltutes for firewood and into the conditions
necessary for thelr use,

c. Suggested approach

The short-term approach wlll be to strengthen research
on substltute means of producing energy for supplying the cooking
needs of the populations* This will mean strengthening the programs
of organizations working on forestry, environnent and new energy ^
sources (UNEP, National forestry services, CEAO-CILSS projecc, CTFT, I
CEEMAT, GRES, ONERSOL, etc.). -

Another method would be to have one of Che involved units
create a necwork for the Sahel région on the basis of spécial
financlal help given by one or more donors# The network would permit
researchers to pool information and efforts dealing wlth:

o Substltutes for wood, particularly In cities, where some
consumers can afford to pay the added cost;

o Development and dissémination of improved stoves;

o Protection of existing forests or clusters of trees; and

o Reforestation programs.

88



f

The network should serve to Identify gaps in che current research
programs (l.e«, the socloeconomic area) and help to develop the
needed research. The network should publish a newsletter, slmilar
perhaps to the Sylvan Afrlcana, an IDRC-funded effort which has
recently ceased publication. Any action should be integrated wlth the
existing CDA forestry program and should take Into considération the
research work already existing.

d. Expected results

In the short-term, increased Information on the current
firewood production systems wlll be gained, as well as greater
awareness of the constraints (particularly economic) currently
inhibiting the adoption of such innovations as improved stoves.
Additional information on practlcal firewood substitutes and renewable
energy resources, and on the conditions necessary for their
development and use, is another expected resuit.

In the long-term, research results should allow an increase in
the production of firewood, a réduction in the per capita consumption
of firewood wlth increased use of substitute fuels and more efficient
stoves, and a réduction in the over-exploitatlon of forest resources,
perhaps wlth sorae environmental restoration.
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20. Women in agrlcultural production

a. Background

As indlcated by the pauclty of gender-related data
recovered in our survey, women's rôle in agrlcultural development
remains a neglected area of serious research and statistical enquiry.
Awareness has grown In recent years about the Importance of women's
economlc rôle in Afrlca; in addition to thelr domestlc
responsibilities, women spend many hours on such agrlcultural duties
as weeding, harvesting and post-harvest food processing. They are
often the main providers of the family's subsistence foods and may
partlclpate in thelr own as well as' thelr husbands' cash crop
production. Women spend long, laborious hours in fuel-wood collection
and drawlng and carrying water, tasks whlch are becoraing increasingly
difflcult wlth deforestatlon and lowerlng of the water table,
Partlcularly in areas wlth high rates of maie out-migration, women are
left as effective heads of households and prlmary agrlcultural m
producers. Yet thelr rôle in agriculture and food production Is not fl
fully recognlzed. "

b. Objectives

The objectives concernlng women's rôle are fourfold:

0 Flrst, to encourage research that will deflne and evaluate
the nature and extent of women's agrlcultural actlvities and
explore raeans of Improving thelr productive capacity, and at
the same time reduce the physlcal demand of certain
actlvities;

o Second, to conslder future action whlch can Increase
éducation and trainlng opportunlties for women farmers who
are currently vastly under-represented in such institutions;

o Third, to decrease the exlsting gender blas and maie
orientation of the extension system through educative reform
of the extension agents and an increase in the number of
female extension agents; and

o Finally, to explore ways for women to gain access to rural
crédit and/or become landowners.

c. Suggested approach

Research programs that focus on women's agrlcultural
production should be established or strengthened wlthln the Sahelian
agrlcultural research institutions, The research programs should
undertake serlous interdlsciplinary studles on the précisé nature and
importance of women's production in the varions areas of the Sahel,
With improved statistical data and more général socioeconomlc
studles, researchers would have the means to suggest ways of reducing
women's heavy work burden and improving thelr productlvlty, These
suggestions would, of course, refer to both technologlcal
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improvements, légal and flnanclal changes and the more problematlcal
social transformation necessary to effect a substantlal Improvement In
the- position of women*

Wlthln the admlttedly narrow constralnts of the secondary school
population, tralnlng Institutions should be made aware of the need to
educate and train more women in agriculture. Thls tralnlng needs to
be Increased at ail levels, but spécial emphasls should be glven to
the tralnlng of feiaale extension agents. Extension services for rural
women typlcally do not Involve adequate récognition of thelr
agrlcultural production.

ICRISAT, wlth the help of the Ford Foundatlon, has begun
research in Upper Volta. Wlth added resources thls could be used as a
base for extending research to other Sahelian countries and for
serving as a régional forum on the subject.

d. Expected results

It Is expected that increased attention to women's work
by Sahelian agrlcultural research institutions would lead to the
génération of more précise statistlcs on women's input Into
agrlcultural production and to an improved awareness of the importance
of thelr economlc contribution. Such information should lead in turn
to specific proposais and suggestions for Improving women's
productivlty and Incorae level and decreaslng thelr work burden.
Increased considération of women^s participation should also entall
Instltutlonal reform to correct the exlsting gender Imbalance of
tralnlng and extension organisations and to provide access to
agrlcultural crédit. The end resuit of the various efforts would be
an increase in the expertise and productive capaclty of women farmers.

91



21» Technology and processlng of foodgralns

Background

Systems for che batch pearling (decorticaclng) and
grlndlng of cereals hâve been Installed in urban and rural areas in
the Sahelian countries. These serve the individual family and ofcen
perform only one opération—usually the grinding. Familles bring in
grain which is returned to them in processed form. This equipment
does not remove the germ, and therefore provides a product, albeit
more nutricious, which will not keep well,

The urban populations are increasingly consuming more prepared or
ready-to-cook fooda and less of Che domestic grains which have to be
prepared and which, normally, have very limlCed sCorage life. There
are machines available which will pearl, de—germ and grind domestic
grains into a storable flour, préparé couscous, etc. The capaciCy of
Che machines has co be maCched Co Che poCential market, A few of À
these machines have been insCalled in sub-Saharan Africa (e.g. , Zinder, I
Khartoum, Botswana). Astable flour can be marketed which, as a *
convenience item, may increase the consumpCion of domescically
produced grain and correspondingly reduce the demand to import grain
or rice. The use of stable flour may also reduce the workload of the
rural familles by eliminating the need for daily trips Co a mill.

AnoCher meChod is Co substitute some millet or sorghum flour for '
wheac flour in Che making of bread. This works Cechnically buc unless
Che endosperm of Che grain is of a suiCable color, che bread is noc
white enough to be readily accepted, Sorghum flour is probably more ^
easily used in this way Chan milleC,

b. Objectives

The objectives are Co increase che demand for
domescically produced grain, and to reduce the demand for imported
grain and to eliminate some of Che heavy physical work imposed on
women.

c. Suggested approach

The only practical method for achieving the objectives
is first Co conducC a markeC survey to estimate demand in as many of
the Sahelian countries as possible. Then ic will be necessary to
introduce milling plants of suitable capacity and provide Che craining
Co operate them. Finally effective markeCing methods will have to be
esCablished. Presently suitable milling equipment is available in
Denmark and Swiczerland but ic may need Co be beccer adapted.

The INTSORMIL CRSP has the Cechnical capability to advise on Che
equipment and suitable varieties of grain. Some interesting work has
been started in Sénégal wich IDRC financing. With addicional
resources these units may be willing co extend their work to the full
Sahel. '
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d« Expected results

This technology may relieve the greaC burden on women
by making food staples available that are partly prepared and stlll
adapted to thelr food habits. It wlll also spark a deraand for local
grains that has fallen because of the limitations of préparation.
This will slow down deraand for corapeting imported products.
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22 • Bovine pathology

a. Background

AfCer a period of relatively low incidence o£
rlnderpest resulting from the first régional campaign to vaccinate
cattle against rlnderpest, the dlsease recently appears to have gained
ground with the appearance of many new outbreaks. The preventive
actions taken (upon requests) to elimlnate the risk of renewed
outbreaks have not beên sufficient to prevent a new widespread
épidémie of rlnderpest. At the same tlme, outbreaks of contagious
bovine pleuralpneumonia (CBPP) are also very widespread.

Effective vaccines are avallable and are manufactured in Afrlca,
The rlnderpest -vaccine can be made in lyophlllzed or freeze-dried
form whlch does not require réfrigération; thls is not currently the
case for CBPP. A combined vaccine is avallable but must be stored
under réfrigération.

Animal health care delivery in some countries is in décliné, with
equipraent that was renovated for the last International vaccination
campaign ceasing to function effectively. Funds for fuel are
inadéquate, and causes the delivery systera to fall in many areas.
Resldual pockets of dlsease then break out, and the problem spreads.
Even with complété control wlthin the région over the next ten-year
period, protection against reintroduction from other régions will be
necessary.

b. Objectives

The main objective is to have ail livestock vaccinated
as soon as possible to elimnate rlnderpest and CBPP. It would be
advisable to work with a single, combined vaccination against both
dlseases.

c. Suggested approach

First, veterinary research laboratorles must step up
efforts to make avallable a combined vaccine against rlnderpest and
CBPP. If the vaccine is avallable soon, It can be used. Otherwlse
double vaccination will continue. Thls will require a region-wide,
joint campaign with substantial flnancial resources (for equipment,
products, organizers, and technicians). If the vaccination campaign
is successful, it could be followed up with the establishment of a
systera to closely control the boundaries of vaccinated réglons to
check for anlraals that mlght reintroduce the dlsease.

Before carrylng out the vaccination campaign, a protocol
agreeraent should be drawn up between ail the countries Involved
concernlng the participation of thelr livestock services. Programs
should be formulated to Inforra herders (malnly by radio prograras) of the
campaign so they will become actively involved, and nelghborlng
countries will need help in checking cattle movement across thelr
borders.
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d. Expected results

With the use of a comblned vaccine (rlnderpest and
CBPP), or with double vaccination the major resuit expected Is the
total eradlcatlon of rluderpest and pleuralpneumonlay and the ensulng
Improvement In animal health, hlgher productlvlty, and greater
securlty,

At the same tlme, there could be Increases In herders" Incomes
and meat avallablllty for national consumers as well as dependable
levels of anlmal-product exports.
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23. Small-scale mechanlzatlon In agriculture

a. Background

Small-scale mechanlzatlon of agriculture In the
Sahellan countrles has largely been based on animal traction equipment
designed In France, with whole machines or Indlvldual parts Imported
into Afrlca. Iles with French manufacturers have générally been
maintalned and have sometimes led to thelr assistance in manufacturing
efforts In Afrlca.

There is a need for small artisan-used machinery for pearllng and
grlnding grain, pressing oll, pumping water for irrigation, etc. (cf.
CIEH). In sorae cases traders import this equipment, and an increase
in production is realized.

There are also some problems in the farm machinery Unes now
available; for example, a low cost seeder would be very useful,
particularly if It could be made local ly. Some trade in farm
machinery does take place between neighboring countrles (for example,
Sénégal and Upper Volta export some machinery). However, the major
need is for designs which are suitable for building in the indlvldual
countrles.

The Introduction of modernization to ralnfed or irrlgated
agriculture produces major social problems as well as economlc and
technical problems. Expérience gained over the last five years In
this area Indlcates the need to be aware of graduai potential
problems.

b. Objectives

The objectives are as follows:

o Help establlsh more research units dealing with
mechanlzatlon includlng Introduce of motors where it is
appropriate;

o Make available to indlvldual countrles a collection of

suitable plans and designs for simple machinery;

o Provlde information on manufacturing or assembly of
the appropriate machines and help in training; and

o Gather Information on past experiences with motorlzation and
identlfy the social implications and possible constraints.

c. Suggested approach

There are already considérable data bases available on
simple agricultural machinery for manufacture, assembly and use in
developing countries. The data comes from U.S., French, British, and
Indian instituions and also from the lARC, IXTA, IRRI, ICRISAT, etc.
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An African inscltuclon wlthin the sub-reglon, perhaps INSAH,
would be identifled and funded to set up a data base o.f suitable
information synthesized from other sources. A sub-regional news
letter would be prepared in French and Engllsh, using information
from existing organizacions.

A cadre of consultants, preferably Africans living in the sub-
région, would be identified who would be capable of assisting private
or public organizations who are interested in setting up plants to
manufacture of agricultural machinery or parts or who desire
évaluation of the varieties of available designs.

A review should be prepared of past experience and existing
research on modemization and its econoraic, technical and social
effects. This review should be distributed to policy makers and
potential donors.

d. Expected results

This activity should indicate the constraints to
motorization and assess the economic, technical, and social
inmplications of its spread, ail with the aim of eventual
implementation to increase the productivity and income of the rural
population. It should also Increase production of the crops for which
processing equipment is supplied. It may also provide an incentive to
do away with monopolies, with the conséquent increase in supply,
lowering of price, and réduction of imports.
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24, Cllmatology studles

a. Background

Given the severity of the droughc in the Sahel over che
last 15 years, the following aspect, which Is of great concern and
Importance, has not been sufficlently discussed. Ralnwater Is the
essentlal factor in any agricultural production in the broadest sense
of the term. However, the altération in cllmate that began in 1968
has often drastlcally changed earlier data on the "rainfall factor" so
that, in a given place, the present ecological environnent is
generally very différent from what it was previously. Production
methods and experiments have been adapted, but what is vitally
important at this time for the formulation of national agricultural
policies is to know whether to expect additional changes in the
environment and, if so, what kind of changes and for what period of
time. Indeed, the drought (décliné in average rainfall) ralses doubts
about the validlty of current solutions and questions about the
utility of certain adaptations or research.

Many serious studies have been done on this subject, one of which
is the report of the U.S. National Acaderay of Sciences in 1982. So
far most scientists have not corne out with definite conclusions as to
whether the désertification process is a slow and irréversible
phenomenon or the resuit of a temporary cycle that will lead
eventually to better molsture conditions. A régional organlzation,
AGRHYMET, has already been set up in the Sahel to raonitor, train and
coordinate activlties dealing with cllmatology. It is not certain
that any new Unes of investigation will be more successful, but
because of the acuity of the problem, they should be tried.

b. Objectives

The main objective is to have a better idea of the
probable length and development of the current cllmatic changes. It
is desirable to detennine if this change is an anoraaly or a lascing
situation resulting from new permanent factors. It is necessary to
know whether the phenomenon will develop further, whether it has
stabillzed, or if it will be reversed. If this information proves to
be reliable enough, it can be used to formulate amended policies for
agricultural development and the use of water in agriculture.

c. Suggested approach

In order to gather additional data on cllmatic changes over as
long a period as possible, a three-stage investigation is- proposed:

o In-depth study of cllmate parameters, malnly temperature and
rainfall, after standardizing the sériés for the whole West
Afrlcan subcontinent from the start of observation; the
study of rainfall will be conducted using the médian as the
statistlcal indlcator (and not the average which is an
inferior indlcator when the statistlcal distribution is

assymetrical as is the case in the Sahel);
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o Further study of land sedlments deposlted In several lake
basins of the Sahel over a long perlods of Cime (for
example, Lake Chad, Niger Delta, Guiers Lake); and

o Establishment of a corrélation between these two sériés,

This may help in decidlng whether one is dealing with recurrlng
cycles, or whether recènt cllmatic changes are a new development and
are leading to permanent désertification. The sediment study would
eventually be pursued over a longer time period in order to strengthen
the conclusions.

Such a Project would entall three to five years for data
collection and processlng and should be conducted by a team containing
at least one hydro-climatologist highly experlenced in the meteorology
of the Inter-tropical zone and with access to powerful computer
resources. Such a study could be done under the aegis of AGRHYMET
with adequate flnancial support from one or more donors.

d. Expected results

Better knowledge of probable cllmatic developments and, in
partlcular, the rainfall of Sahelian countrles, which would help to:

0 Redeflne trends and establish new norms for rainfall based
on the médian;

0 Redeflne the géographie thresholds at'which It is risky to
speculate on a rainfed crop policy and direct experiments
accordlngly; and

o Readjust the hydrological raodels of the major river basins
and hydrographie systems and, eonsequently, change, if
necessary, some of the development policies planned for
large-scale projeets, in partlcular, hydro-agricultural projects.
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25. Restoratlon of the Sahellan ecosystem

a. Background

While the traditlonal farming, herdlng, and flshing
systems of the Sahellan countrles are in général well-adapted to the
realltles of the ecosystem, havlng evolved over tlme to accoramodate
the envlronmental exlgencles, these systems can no longer meet ail the
needs of the population, The recent climate changes and résultant
problems have placed overwhelming burdens on the Sahellan population,
who are increasingly contributing to the détérioration of the
ecosystem by simply fulfilling their daily needs.

In agriculture, the requirements of growing populations have been
met mainly by increasing the amount of cultivated land, steadily
reducing fallow land, and, very often, by abandoning the pracCice of
preserving some trees (for example. Acacia Albida) and shrubs that
grow naturally in fields. Ail these steps have been taken because of
the acute need for arable land. This has impoverished végétation and
sometimes disturbed soil ecology and nutrient replenishment, promoted
runoff and érosion, and reduced replenishment of water tables.

The increased number of livestock between 1950 and 1968 and its
recovery after the sharp drop due to drought have also contributed to
the problera of over-exploitation of the Sahellan environment. In this
case the most prominent effect is the détérioration of plant
formations.

In forestry, the most important factor has been wood (or
charcoal) consumption needs of urban populations and agro-industries
(drying fish, for example). Enormous wooded areas, especially around
large cities, have been emptied of ail ligneous végétation.

Envlronmental deterioratiOQ has been accelerated by recent low
rainfall, below the long-term average of the last 15 years.
Investigations are underway to ascertain if this is a permanent or a
cyclical situation. In the short and Intermediate terms there is
clearly no means by which to change annual rainfall, It is possible,
however, to improve the efficiency of the use of the rainfall.
Currently, little research is directed towards this objective, and few
projects are underway to identify means of combatting envlronmental
dégradation and to involve the rural population in restoratlon
programs.

b. Obj ectives

The main objective is to-identify means of action
against specific aspects of envlronmental dégradation and to provide
documentation to aid the design and execution of conservation and
réclamation projects.
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c. Suggested approach

Studies are needed Co Identify conscraincs to the use
of currenC Cechnlcal knowLedge In reduclng and ceverslng envlronmental
degradacion. Crltlcal subjects for these studies include land use,
the use of trees and forest resources and management of common land.

A team of specialists should propose a small number of
potentially viable technologies for implementation,in the Sahelian and
Sudanian zones. In collaboration with the national research and
extension institutions, three to five sites should be selected for
operational tests of the technologies. Each attempt should be
deslgned as a distinct project, which could be attached to on-going
development projects or to existing research organizations. In each
case, socioeconomic research will be needed to identify the
constraints against général adoption.

After three to four year trial period, a workshop should be
scheduled, including site visits and démonstrations, to discuss the
results and future action. These proceedings should be published and
the results dissemlnated throughout the Sahel.

An organization must be contracted to field a design team,
supervise the projects, conduct the workshop, and redesign and
disseminate the resulting technologies.

d. Expected results

Halting the progress of envlronmental détérioration in
the Sahel is not an easy task. The few results already obtained by
various experiments in the différent countries show that a rapid
resuit cannot be expected, and even less so a spectacular one.

To obtain some initial results, however sraall, which would
visibly curtail the on-going process would be of considérable raerit.
In particular, the psychological effect of such an action would aid a
great deal in retaining the hope of ail those whom this envlronmental
détérioration gravely effects and who have sometimes lost faith that
this détérioration can be stopped.
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26. Improvement of che Azawak breed

a. Background

Work on Che genetic improvement of the Azawak breed of
Zebu began shortly before the 1940s at the Toukounous station in Niger
and has had favorable results. However, it is feared that these
accomplishments may be jeopardized since the country cannot find
adequate financing to continue such a large-scale program.

The Azawak, bred at the Toukounous station, offers advantages to
the countries of the région (particulalry Niger, Upper Volta, and
Mali) mainly because of its excellent adaptation to the Sahelian
pastoral environnent and its milk production.

b. Objectives

The objective is to safeguard the accomplishments
achieved by breeding the Azawak stock for more than forty years at the
Toukounous station. The other goal is to assist in the distribution
of breeding stock in ail sectors of the ecological zone where its
optimal habitat is found (that is, Sahelian pseudo—steppe with thorn
bushes and annual grasses receiving approximately 300 to 400 mm of
rain)•

c. Suggested approach
r

The proposed action is to establish a protocol
agreement between the donors and the countries whose territories
include the. Azawak habitat. This proposai is designed to secure
financing to continue and improve the Zebu breeding prograra conducted
at Toukounous.

In addition to participating in the financing of the genetic
improvement program, it would also be useful to provide training
opportunities to veterinarians or animal husbandry techniciens from
che countries involved. This training would keep them better informed
of working methods and of the Azawak cattle potentiel in their
respective countries.

d. Expected results

First, the genetic capital developed since the
beginning of the program would be protected and increased, and there
would be a greater number of available animais to be sent to the
member countries.

The widespread distribution of this breed as proposed in the
methodology, will then increase cattle products.
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27. Animal breedlng In the Tsetse-infested Sudanian zone

a. Background

Natural Sudanian pasCures grow in the southern parc of
some Sahelian countries (except Maurlcanla and Cape Verde). These
pastures have a hlgh forage poCenCial, buc grazlng is limiCed by the
tsetse fly, a carrier of trypanosomlasls. The only cattle breed that
are able to graze in these pastures are the ITOania, or slmilar taurin
cattle, or the crossbred Zebu-NT)ama, which have sorae degree of
trypano-tolerance and are very adapted to this environment.

There are problems, however. In that besldes their limited
productlvity and sraall slze they do not currently exist in adequate
numbers, nor are they proliflc enough to ensure in the near future a
sufflclent population to occupy ail the available grazing land. On
the other hand, there is a large number of Zebu breed cattle in ail
Sahelian countries, but this breed is not trypano-tolerant and cannot
be used to graze on the Infested Sudanian pastures without taking
major pathological risks.

b. Objectives

The proposai is to use a herd of NT)ama females from
the infested zone, cross them with Zebu and produce first génération
crossbreeds that will be trypano-tolerant and better sized,

By improving livestock production in the southern régions of
Sahelian countries, this opération can partly offset the décliné in
livestock production resulting from pasture lands impoverished by
drought in other parts of the Sahel.

c. Suggested approach

In order to provide the countries with enough animais
as soon as possible, an ^^Dama cattle breeding livestock center is
proposed to produce ova from a cross between Zebu and NT)ama, The
center would be located in a région with a favorable environment (that
is, in Sudanian pastures infested by the tsetse fly), for example, in
che Gambia. To maximize reproductlvity, ova would be taken and
transplanted into Zebu females which would be raised in the Sudanian
pastoral zones of the various'countries involved and protected by
trypanocides. Final ly through this project increased natural
crossbreeding will also be encouraged in the Tsetse infested zones.

d. Expected results

The process will probably require a long time to be
fully developed but will provide animais (FI Crossbreeds, NDama X
Zebu) to graze in pastures that are currently under-used because of
the tsetse fly infestations. These animais supply increase output and
thus offset the production losses seen in the northern zones of the
countries.
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AMEX 1

Description and Characteristlcs of the Sahel

The eight countries of the Sahel have important individual
characteristics, but share a number of feàtures which give to the sub-
region its own identity as a distinct part of Africa. These fall into
three major catégories:

o Physical characteristics;

G Démographie and economic characteristics; and

o Methods used in food crop production.

A. Physical Characteristics

Except for the Cape Verde Islands, the countries form a
contiguous land area, mostly in the western bulge of Africa, with a
very limited access to the Atlantic Océan. Some général information
on the geography, ecological classification and climate follows.

1. Geography

The eight countries extend frora 25° longitude west to 25°
east and from the 25° latitude north to the 10° north. The shape of
the land mass is complex, much further from east to west than frora
north to south. The countries ail lie quite close to the equator.

The total land area is about 5.3 million km^.

The sub-region is bounded by the Atlantic Océan, Western Sahara,
Morocco, Algeria, Libya, Sudan, Central African Republic, Cameroon,
Nigeria, Bénin, Togo, Ghana, Ivory Coast, Guinea, and Guinea-Bissau.
Apart frora the Cape Verde Islands, only The Gambia, Mauritania and
Sénégal have direct access to the Atlantic Océan; the International
trade of the interior countries is more difficult and costly.

The surface water resources are quite limited, especially when
only the permanent surface water is considered. The following are the
most important river systems.

o The Sénégal River, which forms the frontier between
Sénégal and Mauritania, and also runs through Mali
(total length 1,700 km);

o The Gambia River which runs through Sénégal and Gambia
(total length 1,130 km);

o ' The Niger River which runs through Mali and Niger
(total length 4,200 km);

o The Volta Rivers which run in Upper Volta
(total length 1,500 km); and

o The Logon and Chari Rivers which run in Chad
(total lengths 900 km and 1,200 km).
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There are only Cwo major lakes, Lake Chad which lies partly in
Chad and Niger, and the interior delta of the Niger, which duclng the
fiood of Che river covers a large area in Mali.

Apart froTQ sonie small chains of raountains in Chad, Niger and Mali
(and the extinct volcanoes of the Cape Verde Islanda), there is very
little land over 1,000 m in altitude in the sub-region.

2• Ecological zones

As far as agriculture is concerned there are four large
ecological zones, which are the Saharan, the Sahelian, the Sudanian
and the Sudano-Guinean zones.

In the north is the Saharan zone which, as is indicated by its
narae, is inade up of desert, with rocks or sand. It covers 77 percent
of Mauritania, almost half of Mali and of Chad, and 65 percent of
Niger. Apart from a small nuraber of nomadic herds, crops are found
only in the cases and in the taountains; there are a limited number of
plants whose products are gathered by the people. This zone produces
little in the way of food crops.

The Sahelian zone> which has given Its narae to the sub-region,
occurs in ail of the continental countries in the sub-region except
The Gambia. It covers 35 percent of Sénégal, 30 percent of Niger, 25
percent of Mali, 20 percent of Mauritania and of Chad, and 15 percent
of Upper Vol ta. This zone has limited surface water resources and a
low and poorly distributed rainfall. The lack of rainfall makes
rainfed crop production difficult. Particularly on the banks of the
rivers there is irrigated crop production, which can be quite large in
scale. Perhaps more important but less dependable is the flood
recession agriculture practiced on the flood plains of the rivers.
The percentage of crop production from the Sahelian zone ranges frora
90 percent in Mauritania, 47 percent in Niger, 27 percent in Mali, 16
percent in Chad, 14 percent in Sénégal and 3 percent for Upper Volta.
The Sahelian zone provides the pasture for a large part of the
ruminant population; this ranges from 80 percent in Mauritania, 75
percent in Niger, 70 percent in Mali, 60 percent in Chad, 50 percent
in Sénégal and 20 percent in Upper Volta.

The Sudanian zone includes ail of The Gambia and the southern
part of the other continental countries. It has more surface water
and more frequent and a higher average rainfall, with a greater
reliability from one year to another. Most of the irrigated
agriculture is in this zone as are the cash crops of rice, groundnuts,
sugar cane, cotton, vegetable crops, bananas, and citrus. This zone
is not present in Mauritania; it covers 5 percent of Niger, 25 percent
of Mali, 30 percent of Chad, 65 percent of Sénégal and 85 percent of
Upper Volta.

The Sudano-Guinean zone includes only small areas in the south of
Sénégal, Mali, Upper Volta, and Chad. The rainfall exceeds 1,000 mm a
year and the rainy season is up to six oionths in length. The small
area of this zone in the sub-region limits its agricultural
importance. The most important crops in this zone are rice, sorghum,
maize, sugar cane, tubers and fruit and tea in Mali,
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^ 3. Cllmate . 'i

The cliraate of the Saharan 3one is characterlzed by extremes
of temperature between night and day and between the différent seasons
of the year. Night-time teinperatures may fall to zéro centigrade in
January from 50° in daytirae in May. Rainfall ranges from 0 to 150 mm
a year..

The cliraate of the Sahelian zone is characterized by a smaller

range in temperature différence, with lows of 10®^ in Deceraber or
January and over 40°C in May. The rainfall is from 200 mm a year in
the north to 700 mm in the south. There are two main seasons; the dry
season from November to the end of May and the rainy season from June
to October. This was the zone which was the most .affected by the
recent sériés of dry years. The temperature is quite cool from
November to February; the warm, dry winds, the harmattan, dominate the
climate from March to June; and the humid winds, the mousson, blow in
the rainy season.

The climate of the Sudanian zone and of the Sudano-Guinean zone

is more humid and has a temperature ranging from I5®C to 40*^0. There
is a higher rainfall, 700 to 1,500 mm a year. The rainy season is
longer, from May to November.

B. Demography and Economy

This section provides Information on the population, the ethnie
groups, the languages, the religions, the political systems, and the
economy.

1. Population

The population of the sub-region in 1982 was 33,200,000.
Population is increasing at the rate of 2.6 percent a year. There are
substantial migrations, both temporary and permanent in the Sahel;
people move both within and outside the région. Historically,
economic différences have caused the flow of workers to other African

countries such as the Ivory Coast, Cameroon and Nigeria, and also to
Europe.

The illiteracy rate is still high; it ranges from 40 percent to
85 percent by country. The educational system still shows the form
established by colonialism but increasing efforts are now apparent to
provide éducation to ail social classes as well as furnishing the
elements of practical instruction (alphabétisation). In spice of ail
these laudable efforts the urban éducation is still far ahead of

rural. There are also schools in the sub-region where some
instruction is given in the vernacular; Arabie is being taught in some
formai schools as well as in the traditional Koranic schools.

2. Ethnie groups, languages > religions

Each country has its own mixture of ethnie groups and the
political frontiers never coïncide with the ethnie or linguistic
frontiers. Thus several related ethnie groups are found in several
countries in the Sahel.
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There are probably over a hundred echnic groups living in Che
8ub-region. The following groups are mentioned in Che national
reports as having a million or more people—Mossi, Hausa, Bambara,
Fulani, Wolof-Lebou, Touareg, Maure, Serer, Toucoleur, Sara, Songha-
Djerma.

The officiai language in the sub-region is French, except for The
Gambia, where it is English and Cape Verde, where it is Portuguese.
Each country also has a diversity of local languages and dialects.
For example, Manding is widely spoken in The Gambia, Bambara in Mali,
Morfe in Upper Volta, Hausa in Niger, Wolof in Sénégal and Chuta Arabie
and Sara in Chad.

The Moslem religion prédominâtes in The Gambia, Mali, Mauritania,
Niger and Sénégal and is the religion of the majority in Chad.
Animisra is the dominant religion in Upper Volta. Christianity is
dominant in Cape Verde. Christians are numerous in Chad and make up a
small percentage of the population in the other countries.

3. Political systems

Ail of the countries in the sub-region obtained their
independence in the early 1960s, except for the Cape Verde Islands
which became independent in 1975. Almost ail of the countries had a
long period of colonisation under the French which has left its mark
on the institutions even today. The Gambia was a British colony and
Cape Verde was a Portuguese colony. The French presence in the Sahel
is still considérable. French is used as a language, as the médium of
instruction and as part of the culture. Many French volunteers work
in the Sahel and France also has a presence in banking and commerce.

The Sahelian countries are republics, with the majority having a
strong presidency. Some of the countries have a single political
party and some are run by the oilitary.

The beginnings of effective collaboration based on Che sub-region
can be seen, but so far this has been limited and the most positive
element has certainly been a coramon concern about the effects of the
drought because of the CILSS. CILSS is a unique organizaCion, with a
mandate of informing the international community about désertification
and its related effects. The word Sahel has, meanwhile, been accepted
by ail of these countries as describing a real entity, which is
certainly a first step towards a more complex plan which is shown by
the création of other régional groups such as the Economie Community
of West African States (ECOWAS), the Economie Community of West Africa
(CEAO), and the Counsel of the Entente. It is also true that from the
outside, the sub-region is a real entity and the international
development community is ready to take it into account.

4. Economy

With an average per capita income ranging from US$ 100 to
US$ 430, the sub-region is a developing zone which includes some of
the least developed countries (IBRD définition).

A very large part of the working population is occupied in the
primary sector, and is thereby associated with the production of food.
In spite of this effort, given a number of adverse factors, this part
of Africa has a food déficit which seems to get slightly worse each
year. AlChough overall food production continues to increase in every
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country, Che rate of growth of Che populaclon (probably Iti excess of
2-5 percenc per annura) subsCantlally exceeds per capiCa growCh of
produccion.

The GDP's over Che lasC five years have grown ac estlmaced rates
of between two and five percent a year. The primary sector, which
employs the majority of che workars, in no case contributes over 40
percent of the GDP, which shows the weak economic power of Che
producers and the low level of their incotne in relation to those of
the other classes.

Communication reiiiains a major economic problem in the Sahel.
Only four of the eight countries have direct access to the océan. The
railroad network is very incomplète. The investment required to make
most of the communication routes serviceable during the rainy season
is enormous and outside the range of existing national resources.
Considering the vast size of countries like Chad, Niger, Mali and
Mauritania, with less than seven inhabitants per km , it is clear that
for a long time yet it will be difficulc to provide all-season roads
throughout the countries. The best method of transport for
individuals remains the airplane; but most of the planes are not
suicable for carrying heavy freight.

Except for The Gambia, Mauritania, and Cape Verde,^ ail of the
countries have a currency tied to the French franc. The Malian franc
is worth 1/100 of a French franc. The CFA franc, used in Sénégal,
Upper Volta, Niger and Chad, is worth 1/50 of a French franc. Âll of
these countries have sCrongly felt the décliné in value of Che French
franc in relaCion co Che US dollar in 1983, because che dollar is used
to fix the price of many of the imports.

None of these countries is yet a producer of petroleum and they
have ail been vulnérable to the energy crises which have occurred
since 1973.

The sub-region has little hydro-electric power resources and so a
large part of the energy for industrial and household use is based on
petroleum.

A major part of the investments made in chese councries since
independence has corne from Cransfers from Che resC of Che world. Very
ofCen, once Che infrasCructure or equipment is in place, it becomes
clear that there are not enough funds in the operaCing budgec co cover
che cosc of operaCion or Che purchase of spare parcs. This is one of
Che reaso'ns difficulcies are experienced chac slow and complicace
economic life. A large parc of the public expenditure is financed by
international development organizations and donor councries. Ail of
Che councries are subjecCed Co an increasingly heavy weighc of
naCional debc.

C. Food Produccion

Alchough ail of Chese countries have substancial différences wich
respecC Co Cheir ecological zones, in Che Sahel Chere are common
characterisCics in food produccion. The scaciscics available and che
daca for che coramodicies listed show Chese coraraon characCerisCics.

^ince 1984, the Malian franc has the same exchange rate as the
CFA franc (1/50 of the French franc).
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Ail of the countries in the sub-region have individually and
collectively adopted a priorlty objective of achieving food self-
sufficiency; in spite of Chis, the food balance does not seem to
improve. One précisé and rapid way to describe the évolution of the
situation is to study the cereal imports in the Sahel as reported by
the FAO. During the period 1970-1982, cereal imports for the région
more than doubled to meet consumption needs.

At the beginning of the 1970s the level of cereal imports for
the Sahel was between 400,000 and 600,000 MT per year. With the
drought years in the 1970s It exceeded 800,000 tons. In the last
five years (1978-1932) régional cereal imports reached an average of
one million MT—more than double the rate in 1970. In 1983, the
indications are chat the situation has been even more critical.

It seems that the words "food self-sufficiency" can not raean luuch
until improvsments in productivity are developed by research and
communicaced by the extension service to the farmers who could put
them into practice. The implementation of improvements should be
encouraged by changes in national agricultural policies which would
produce the necessary prices for the rural population to respond.
Certain countries like Chad, Mali, Niger, and Upper Volta can aim at
almost compléta self-sufficiency in food. For the others, the déficit
is so large that it would be more appropriate to talk about a higher
level of self-sufficiency while hoping that certain exports could pay
an increasing part of the cost of importing the remaining déficit.

1, Général statlstics

Agricultural statistics in Lndustrialized countries are, at
best, only approximations because the sector is always dispersed and
difficult to census, However, the quality of such data is still more
accurate than that found in countries like those of the Sahel.

Where accurate. statistics are very difficult to obtain on a
regular basis, the partial reports and Che commencs received'on the
1983 harvest indicate a considérable rédaction in production due to
the drought. Once again, people are talking of the substantial losses
in li*7estock and requests for increased food aid for the Sahel are
becoming more and more urgent.

Some général conclusions can be drawn frora the available
statistics. The production averages for ail of the major Sahelian
commodities (see Table 2-4 in Annex 2) was about the same for 1966-70
and 1971-75, in spite of the fact that the population had increased by
14 percent during the five years. It would have been necessary to
have produced 10,813,000 tons te provide the sarae per capita
production during the second five-year period. The second period thus
shows an adjusted déficit of 1,400,000 tons and the effect of the big
drought in the early 1970s is apparent.

The third period 1977-1981 has an annual mean production of
11,169,000 tons. Following Che same reasoning and allowing for the
increase in population, taking 1971—75 as the base period, production
per capita would be maintained with a total of 10,729,000 tons; using
1966-70 as the base, 12,327,000 tons would have been needed to
maintain per capita production. In coraparison to 1971-75, a period of
relatively low production, there was a 4 percent Increase in per
capita production in 1977-81; while in coraparison to 1966-70, a more
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normal perlod, there was a décliné of 9 percent. For the perlod which
started in 1982, ail indications are Chat there is little, if any,
improvement, Hence, it will be necessary to use a lot of energy, a
strong political détermination, and a maximum of technological
knowledge to reach the per capita level of production and food self-
sufficiency of 1966-70, which itself was not optimal. It will be
necessary among other things to find a raore accurate systera of
Êollowing the changes of the statistics on the human food balance in
the Sahel*

. A comparison of per capita production for 1969-71 and 1977-79
demonstrates a décliné in food production in seven of the eight
countries; Upper Volta, as the exception, simply maintained the
earlier levels.

a. Millet and sorghum

Sorae of the countries include the différent types of
millet and sorghum producCion together; this is why only one figure is
available for the sub-region. Only in Upper Volta is more sorghum
produced than millet; in Che whole sub-region at least five times more
millet is produced Chan sorghum. These two cereals are still the base
of the diec in spice of Che fact that the urban populations eat
increasing quantities of rice and of wheat (in the form of bread).
The three countries with the highest millet and sorghum production are
Niger (33 percent of Che total of the Sahel), Upper Volta (23 percent)
and Mali (17 percent). The 14 percent increase in production from
1978 to 1981 has been about che same as the rate of increase in the
population.

b. Groundnuts

A major part of the production of this commodity leaves
the siib-region in the form of oil or cake. This is true especially
from Sénégal and The Gambia. This provides the foreign currency
necessary to pay for part of the food imports. For several years the
terms of Crade have usually been favorable, but at the beginning of
the decade of the 1980s the relative value of groundnuts declined
sharply and Che price of imported cereals increased; in this way Che
old economic équation (exercising che comparative advantage) was less
profitable. Recently, the groundnut price has recovered« The two
principal producers in the sub-region are Sénégal (55 percent) and
Mali (17 percent). The increase in production during Che five years,
1977-1981, was 34 percent.

c. Roots and tubers

This includes mainly cassava and sweet potatoes. The
most important producers are Niger (34 percent) and Chad (31 percent).
The production has noC changed much during the five years.

d. Puises

Puises are a good source of vegetable protein; they
include peas and beans, with most of the production being cowpeas.
The most important producers are Niger (45 percent) and Upper Volca
(30 percent). The total production of puises has increased by 18
percent in the five years, which is a little raore Chan the rate of
increase in population.
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e« Sugar cane

The production is usually expressed in the weight of
cane harvested in the field and noC the sugar obtained. The two most
important producers are Sénégal (35 percent) and Upper Volta (27
percent). The production has increased considerably in the five
years, by 55 percent.

f. Rice (paddy)

The production of rice has not increased greatly in
five years (13 percent), This is slightly less than the rate of
increase of the population. This means that the increasing demand for
this food is incraasingly satisfied by imports. The major producers
are Mali (45 percent) and Sénégal (25 percent).

g. Maize

Maize is slow to becotne generally established in the
Sahel mainly because of its water requirement. The production has
increased by 37 percent in the five years however, due to its
increased planting in the areas of higher rainfall. This increase in
production is rauch greater than the increase in population. The
principal producers are Mali (35 percent), Upper Volta (28 percent)
and Sénégal (24 percent).

h. Fruits and vegetables

The composition of this category varies greatly from
one country to another. The statistics probably do not include
important amounts of production, especially that gathered in the bush
and the production of the kitchen gardens. Four countries have a
similar level of production: Sénégal (22 percent), Niger (20 percent),
Mali (19 percent), and Chad (19 percent). The data indicate an
increase of 18 percent in five years.

i. Meat

This category is difficult to quantify because of
the substantial movement of animais between countrles by transhumant
herders. The statistics used are those of the FAO. In spite of the
1969-73 drought which decimated the herds, a substantial increase in
production has occurrad, 28 percent between 1977 to 1981. The per
capita production in 1981 waa similar to that in 19Ô6-1970.
Unfortunately, recent information once again indicates the death of
many animais from lack of water and feed. The principal producers are
Mali (26 percent), Niger (20 percent) and Sénégal (18 percent).

The quantity of hides and skins reported in 1981 was 58,000 tons,
about the same as ths 54,000 tons reported in 1977.

j. Flsh

The production and consumption of fish in the Sahel is
quite high, especially considering the limited access to the océan.
Some of the National Reports contain only fragmentary statistics and
so the FAO statistics were used for marine and inland fish production.
There seems to have been a slight réduction between 1977 and 1981.
The average annual production during this period was 624,800 tons,
which is about the same per capita as that in 1966—1970. The most
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important producers are Sénégal (56 percent), Mali (17 percent) and
Chad (15 percent).

k. Non-food production

In the sub-region the important non-food coramodicy is
cotton. The average annual production in the Sahel in 1966-70 was
200,000 tons, and in 1971-75 it was 274,000 tons. It was 346,000 tons
in 1977, 370,000 in 1978, 321,000 in 1979, 349,000 in 1980 and 300,000
in 1981, giv'ing an average of 337,000 for the five years. It normally
has a strong extension service and more intensive methods of
production are used (for example, more fertiliser) thanthose used for
food crop production.

2. Général remarks on crop production

The above commodities are those which are found in alraost

every country in the sub-region. Each country also has certain
particular products or varieties, especially among fruits and
vegetables. In the towns, the demand continues to increase for
convenience items and items that are pre-prepared—rice, bread,
flours, pasta, cookies, conserves, etc. This increases the food
imports since the volume of rice produced in the région is
insufficient and there is very lictle wheat produced.

The average area cultivated per farraer is still very limited. In
rainfed farming, the traditional methods persist, for example growing
cowpeas in association with millet or sorghum, and the use of a bush-
fallow rotation; meanwhile the démographie pressure continues to
increase. Hand tools, like the hoe and the cutlass, are still
frequently used. There is a slight increase in animal traction,
especially in Sénégal, Chad and Mali, but the progress is slow.

3. Gênerai remarks on livestock production and fisheries

In spite of many years of drought, the sub-region is still
distinguished by its large livestock population. According to the FAO
(Yearbook of Production) the livestock population in 1981 in the Sahel
was :

o 19,000,000 cattle;

o 21,000,000 sheep;

o 23,000,000 goats;

o 1,800,000 donkeys;

o 1,700,000 camels;

0 900,000 horses; and

o 500,000 pigs.

In the pastoral zones, the large herds are continually on the
move, either in a limited systera of transhumance or covering much
longer distances. Nomadism, in its strict sense, is disappearing.
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There are officiai channels of export of animais and meat, in
principle, under controls. But thare is also a clandestine system,
usually of live animais for which there are no statistics. The
exports are not liiaited to tha sub-region.

MeaC is a quite important component of the diet of the Sahelian
people but the per capita consumption is declining.

As stated earlier, there is a trend in several of the countries
for animal traction to increase, The animais used are mostly donkeys
and oxen. This trend is most marked for cotton and peanut production,
The economic studies that have been done on the profitability of
animal traction do not permit drawing général conclusions, Allowance
has to be made for the différent crops, soîls, the area farmed per
animal and the forage available.

Inland fisheries are certainly liraited by the réduction in the
area of surface water, but the local populations seera to take
advantaga of this high protein resource. Only Sénégal, Mauritania,
The Ganbia and Cape Verde have marine fisheries. These countries also
export fish.
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Table 2-1: Agro-climatic Conditions

Area of

Country

Percent

of Land

Culcivated

Irrigated
Cropland^

Dry
Cropland^

Range of
Rainfail

Rainy
Season

Diiration

Ecological
Zone^

(km^) (hectares) (hectares) (mm/year) (months)

Cape Verde 4,000 9.1 1,790 34,994 250-1,400 0-3 1.2

Chad 1,284,000 0.8 1,000 1,000,000 50-1,000+ 3-6 1.2,3,4

Gambia 11,000 na'^ 25,000 NA 800-1,400 4-5 2.3

Mali 1,240,000 1.7 90,000 2,000,000 200-1,700 3-6 1.2.3.4

Mauritania 1,031,000 0.2 8,000 184,000^ 100-350 2 1.2

Niger 1,267,000 3.1 24,000 3,842,000 0-800 0-3^5 1.2.3

Sénégal 196.000 26.0 127.000 5,000,000 350-1,600 2-5 2,3

Upper Volta 274,000 9.3 87,400 2.550,000 300-1,230 1-4 2,3

nP P reflect the average area under actual cultivation; they often represenC a fractionot cultivable land. Sources: Data collected during the Devres/INSAU/AID Agrlcultural Research
source Assessinent. 1983; and a provlsional, unpublished report by W.H.M. Marris entitled "Recent

History and Prospects of Agriculture in Sahelian Africa" (available through the DeparCment of
Agricultural Economies ac Purdue University).

Vere are 4major ecological zones in the Sahel. Most countries fall within more than one zone.
The numbers designate Che following zones: l=Saharan; 2=Sahelian: 3=Sudanlan; ^=Sudano-Guinean.

^NA = Not Available.

Dryland agriculture in Mauritaiiia takes place exclusively at those oases which have not been
severely affected by the drought.
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Table 2-2: Socloeconomlc Indlca'Cors of thc Sahel Councries"

Physical Blrth Death Infant Fer Capita Per Capita

Quality of Rate Rate Life Mortallty Public Per GNP (Real)
Llfe Index Population^ People^ Per Per Expectancy Per 1,000 Education Capita CrouLh Rate

(PQLI)b 1983 Per km 1,000° 1.000 at Dlrth'^ Live Births l.iteracy Expend's 1983 GNP 1981 1970-81

CS) ($) (X)

Cape Verde 57 296.OOÛ 73 29 8 60 82 37 NA^ 300 3.8

Chad 24 4.600.000 4 44 24 40 149 15 3 120 -5.0

Gambia 20 ' 696.000 65 49 28 41 198 15 15 348 1.6

Mali 23 7,200,000 6 52 24 42 154 9 8 185 2.0

Mauritania 27 1,700.000 2 50 22 50 143 17 17 484 -0.5

Niger 23 6.000.000 5 51 22 42 146 5 12 336 0.2

Sénégal 24 6,200,000 31 48 22 48 147 10 18 499 0.2

Upper Vol ta U 6,700,000 24 48 22 42 211 9 5 237 1.6

®Overseas Development Council, U.S. PorelRn Policy and che Thlrd World-^Aeenda 1983. (Neu York; Praeger Publishers, Inc.), 1983,
except for population and population denslty.

^Each councry's Physical Quallcy of Life Index (PQLI) Is based on an average of llfe expeccancy at âge one. Infant mortallty and
literacy.

Source: Data collected frotn Che Devres/INSA!i/AlD Agricultural Research Resource AssessaenCi 1983.

*^As Chese councrlcs lack complété reglstration systens, thèse figures are from the late I970*s and are estimâtes.

^Literacy estimâtes genecally represcnt the proportion of the adult population (15 years of âge or older) able to read and wrlce.

NA Not Available.



1980 , 1982 , 2000, 2050

(millions of persons)

1970^ 1975^ 1980^ 1982^ 2000^ 205'

Cape Verde 0.3 0.3 0.3 0.3 0.4^ NA^

Chad 3.6 4.0 4.5 4.6 7 17

The Gambia 0.4 0.5 0.6 0.7 1.0^ NA

Mali 5.4 , 6.1 6,9 7.1 12 31

Mauritania U2 1.4 1.6 1.6 3 6

Niger " 4.0 4.6 5.3 5.9 11 29

Sénégal 4.3 5.0 5.7 6.0 10 26

Upper Volta 5.4 6.1 7.0 7 10 25

TOTAL 24.6 28.0 31.9 33.2 54.4 134^

g

Population Reference Bureau, Démographie Indlcators of
Countries: Estimâtes and Projecclons as Assessed in L980, (New York
United Nations, 1982). ~

^World Bank, World Development Report 1984, (New York: Oxford
University Press, 1984), pp. 192 and 218.

*^Not availâble.

*^Total figure does not include the population of Cape Verde or
The Gambia which together in 2050 would be about 2 to 3 million.
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Table 2-4: Food Production in the Sahel 1966-70, 1971-75,
and 1977, 1978, 1979, 1980 and 1981

(in thousands of raecric cons)

Average Averaga
Commodicy 1966-70 1971-75 1977 1978 1979 1980 1981

Millet/Sorghum 3950 3600 4300 4970 4450 4570 4900

Peanuts(shell) 1610 1560 1100 1590 1140 1020 1475

Root crops 690 670 700 760 800 800 700

Puises 400 600 700 590 640 600 825

Sugar cane 850 950 1100 1190 1360 1470 1700

Rice(paddy) 380 370 375 520 410 450 425

Maize 215 210 200 280 270 270 275

Fruits/Vegs 570 650 700 740 • 790 790 825

Meat 350 300 350 370 380 400 450

Fish 490 501 625 655 593 651 600

TOTAL 9485 9411 10150 11665 10833 11021 12175

Sources: Food and Agriculcural Organisation, FAQ Production Yearbooks
1966 to 1981 and data gathered from DEVRES/ÎNSAH Agricultural
Research Resource Assessment, 1983.
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Table 2-5: Agrlcultural Production by Commodicy and councry'

Milie t/Se rghum^
(000 MX)

Country
Average
1967-70

Average
1971-75 1977 1978 1979 1980 1981

Cape Verde <1 <1 <1 <1 <1 <1 <1

Chad 662 509 574 580 520 600 580

Gambia 41 43 19 29 20 29 38

Ma li 782 664 751 1,035 744 750 930

Mauritania 89 47 21 17 35 19 67

Niger 722 850 1,472 1,494 1,592 1,732 1,632

Sénégal 540 567 420 803 496 540 736

Upper Volta 917 896 960 1,016 1,035 889 1,150

Ail statistics, except those for fish, taken from FAO Production
Yearbook, 197L-1982, vols, 25-36 ('Rome: FAO, 1972-1983). Fish
statistics are from FAO, Yearbook of Fisheries Statistics, 1973, 1981,
vols. 36 and 52 (Rome: FAO, 1974, 1984), In a nuraber of instances,
spécifié statistics varied from volume to volume. This may cause
minor inconsistencies in these tables,

^Some of the countries inc lude différant types of millet and
sorghum together; thus, only one figure available per country.
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Table 2-5: Agricultural Production by Commodity and Country (cont.)

Groundnuts in Shell

(000 MT)

Average Average
Country 1967-70 1971-75 1977 1978 1979 1980 1981

Cape Ver de 2 1 <1 <1 <1 <1 <1

Chad 107 62 85 86 87 110 113

Gambia 130 132 145 115 120 80 130

Ma li 125 158 229 146 179 130 190

Mauritania <1 1 2 , 3 4 4 4

Niger 257 148 82 99 81 100 96

Sénégal 804 946 596 1,070 787 489 900

Upper VoIca 76 69 75 70 75 77 77
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Table 2-5: Agriculcural Production by Commodity and Country (cont.)

Boots and Tubers

(000 MT)

Country
Average

1969-71 1975 1977 1978 1979 1980 1981

Cape Verde 14 16 21 18 18 18 19

Chad 303 101 106 367 386 392 396

Gambia 8 9 7 6 7 7 7

Mali 80 84 86 110 113 115 116

Mauritania 6 5 6 8 8 8 8

Niger 190 192 250 229 252 253 254

Sénégal 174 118 135 125 125 126 NA^

Upper Volta 101 118 110 135 117 119 119

NA = Not Available.
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Table 2-5: Agricultural Production by Commodity and Country (cont.)

Puises

• (000 MT)

Ceuntry

Average

1969-71 1975 1977 1978 1979 1980

Cape Verde 1 1 <1 1 1 2

Chad 56 56 57 56 56 56

Gambia 3 3 3 ' 3 3 3

Mali 33 33 34 35 35 36

Mauritania 11 10 10 25 25 26

Niger 115 231 256 280 312 269

Sénégal 22 21 21 13 14 15

Upper Volca 153 180 165 180 190 190
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Table 2-5: Agricultural Production by Commodity and Country (cont.)

Sugar Cane

(000 MT)

Country

Average

1969-71 1975 1977 1978 1979 1980 1981

Cape Verde 11 7 8 14 15 15 15

Chad 22 NA NA 165 215 220 220

Gambia <1 <1 <1 <1 <1 <1 <1

Mali 56 94 102 145 213 220 225

Mauritania <1 <1 <1 <1 <1 <1 <1

Niger 38 135 90 170 189 190 190

Sénégal <1 150 260 300 367 473 600

Upper Volta <1 190 300 315 360 350 350
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Table 2-5: Agricultural Production by Commodity and Country (cont.)

Rice (paddy)
(000 MT)

Country

Average
1967-70 1975 1977 1978 1979 1980

Cape Ver de <1 <1 <1 <1 <1 <1

Chad 42 30 20 40 30 30

Gambia 39 31 11 25 21 25

Ma li 161 218 182 252 177 200

Mauritania 1 4 5 4 4 4

Niger 34 29 30 32 24 32

Sénégal 118 116 62 140 122 L30

Upper Volta 35 40 23 28 30 30
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Table 2-5: Agricultural Production by Coimiiodity and Country (cont.)

Maize

(000 MT)

Country
Average
1969-71 1975 1977 1978 1979 1980

Cape Ver de 2 5 2 9 1 5

Chad 9 10 10 10 10 10

Gambia 3 10 2 13 10 10

Mali 81 71 85 80 85 75

Mauritania 4 3 3 5 5 5

Niger 3 7 7 9 9 9

Sénégal 42 49 46 53 45 45

Upper Volta 60 84 50 100 • 100 100
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Table 2-5: Agricultural Prodiiction by Commodity and Country (cont.)

Fruits and Vegetables

(000 MT)

Average Average
Country 1967-70 1971-75 1977 1978 1979 1980 1981

Cape Verde 17 16 18 20 21 21 21

Chad 75 81 81 145 163 160 163

Gam bia 8 10 8 10 11 11 11

Ma li 116 103 105 129 134 139 145

Mauritania 41 17 19 22 23 23 23

Niger 88 122 96 146 172 171 172

Sénégal 92 127 150 153 154 166 166

Upper Volta 93 87 85 112 124 125 128
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Table 2-5: Agricultural Production by CoTnmodity and Countrv (cont.)

Livestoc'
(000 head)

Average
1966/67- Average

Country 1969/70 1971-75 1977 1978 1979 1980 1981

Cape Verde 64 64 62 109 U 114 115

Chad 9,286 9,302 9,245 9,324 9,398 9,541 9,231

Gambia 412 472 490 621 638 663 690

Mail 13,993 13,991 16,010 16,670 16,911 18,733 19,261

Mauricania 8,392 8,690 9,519 9,227 9,527 9,693 9,706

Niger 13,494 11,340 12,578 13,385 13,792 14,348 14,502

Sénégal 5,868 5,421 5,683 5,937 6,099 6,024 5,939

Upper Volta 7,247 5,980 ' 7,168 7,467 7,651 7,847 8,056

ar .Livestock includes catCle, horses, mules, asses, camels, sheep,
goats and pigs. '
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Table 2-5: Agricultural Production by Coimnodity and CounCry (cont.)

Fish

(000 MT)

Average Average
Country 1967-70 1971-75 1977 1978 1979 1980 1981

Cape Verde 5.0 4.8 8.3 8.3 7.5 8.8 11.1

Chad 112.5 115.0 110,0 111.0 115.0 115.0 115.0

Gambia 5.1 8.8 23.0 28.7 17.4 18.5 12.1

Mali 90.0 92.0 100.0 100.0 100.0 100.0 100.0

Mauritania 30.2^ 39.0^ 34.2 34.2 34.2 34.2 34.2

Niger 5.2 13.9 7.4 8.8 8.9 1.6 1.5

Sénégal 175.3 287.2 267.8 279.4 242.5 250.2 206.7

Upper Volta 4.8 4.2?^ NA^ NA NA NA NA

1967-69 average.

^1972-75 average,

^1971-73 average.

%A = Nbt Available.
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Table 2-5: Agricultural Production by Commodity and Councry (cont.)

Cotton (lint)
(000 MT)

Average Âverage
Country 1967-70 1971-75 1977 1978 1979 1980 1981

Cape Verde <1 <1 <1 <1 <1 <1 <1

Chad 43 48 45 50 43 30 '26

Gambia <1 <1 <1 <1 <1 <1 <1

Ma li 18 26 42 48 48 56 40

Mauritania <1 <1 <1 <1 <1 <1 <1

Niger 3 3 1 2 2 2 1

Sénégal 3 11 14 12 13 8 15

Upper Volta 10 11 20 14 20 29 24
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Table 2-6: Cereal Production in the Sahel, 1970-1982
(in thousands of metric tons)

Country 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Cape Verde 12 12 13 13 1 5 4 2 9 1 7 3 5

Chad 789 693 407 389 603 571 590 622 648 652 678 661 683

The Gambia 66 88 90 92 110 123 68 48 71 57 80 89 86

Mali 859 1154 859 709 802 1012 1229 1070 1419 1236 955 1204 1227

Mauritania 74 80 54 34 57 37 38 29 26 44 29 80 56

Niger 1034 880 744 575 1137 929 1347 1508 1530 1629 1777 1684 1719

Sénégal 720 729 380 581 954 806 714 517 996 665 663 896 8 28

Upper Volca 1050 881 871 829 1193 1250 1194 1055 1208 1212 1036 1299 1282

TOTAL 4,604 4,517 3,418 3,222 4,857 4,733 5,184 4.851 5,907 5,496 5,225 5,916 5,886

Source: Food aad Agriculture Organization, FAO Production Yearbooks, 1971, 1973 , 1974, 1976, .1978, 1979, 1981 and

1982 , (Rome : FAO Statistics Division),9
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CounCry

Cape Verde

Chad

The Garabla

Mali

Mauritania

Niger

Sénégal

Upper Volta

TOTAL

1970

2A

10

18

31

63

8

239

A23

Table 2-7 : Cereal ImporCs In the Sahel, 1970-1982

(000 MT)

1971

kl

9

12

63

75

6

365

596

1972

45

10

13

65

83

19

288

io

562

1973

35

20

17

156

105

19

458

39

849

1974

45

50

11

227

126

27

350

24

910

1975

40

12

26

192

122

27

369

94

882

1976

28

20

50

30

139

65

417

29

778

1977

53

18

42

18

160

30

419

792

1978

68

18

61

69

201

83

446

1,033

Source; FAO Yearbooks of Trade, 1970 to 1982, (Rome: FAO Statistics Division).

1979

42

20

45

40

87

34

505

855

1980 1981 1982

64

8

47

81

172

87

414

77

46

14

42

87

167

141

459

48

57

57

41

143

219

120

492

98

950 1,004 1,227



Table 2-8: GLasslflcatlcxi Qf fetlonal Research Effort by Rssearch lype and Operational Status

Cape The Upper
Verde Chad Ganbla tfeurjfania Niger Volta

!• Crops

Gereal Production

MtUet G (C)^ G (G) G G G

Sorghun G G (G) G (G) G G G

Rainted rice P® JC P — c c
Irri^ted rlce G (C) C G G

I^ze G G G P (C) (G) C G

Iggimes

Gowpeaa (G) G (C) (G) (G) G C C

Peanuts — (G) P (P) G C

Soybeans — p (c) —

Cteher leguœs G^ —— P —

Other

Soots and Cubers

Sesane " (G)* (G)* (G)*

SheamC

GoCton C C C C

Tea C

Tobacco G

Vegatables C CGC C C G

Fruit (bananas, dates) G — G C " C B* (C)

Sugarcane — C . C*

^ = Continuing; B= beginning; P =» Piçoposalj * =» not listed In national report; () parenChesis
indicates mLnor program or project.

Primary Source: Data gathered from DEVE.ES/INSAH Agricultural Research Resource
Âssessment, 1983.
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Table 2-8: Qafisificatlcn (£ tetlonal Research Effort by tesearch Type and Operatlonal Stacus (cont.)

Cape
%rde Chad

L Crops (cont.)

Pest Tnamgemgnt or

Plant protection C

CUmatology B

Fannlng systaoB research

Costs of prodtictlon —

Mechanlzation, nachinery —

^farketlIlg p

Gennplasm barks C

QuaranClne station —

Solls

FertlUty C

Water-plant

N fixation

Cultural practices d*

lirigatlon water
management P

^toping, classification C

II. livestock

Animal h'ghanHry

Cattle

Camals

Sheep

Goats

Pigs

PoulCry

The l^jper
Ganfaia Htll t-faurlraTi-fa Kiger \folta

(C)'

C*

C

(C)'

C* C*

}C }C

C

C*

c

p

c

c*

c

p

c

G

C

C

C*

}(C)" }C

C

p

cf

}P

^ » Gontinuing; B= beglnning; P = Proposai; * = not listed in national report; () parenthesis
indicates mlnor program or project. 2-23



Table 2-6: Classification Of t&tioml Essearch Effort by Itesearch Type and Operatlonal Status (cent.)

II. livestock (cont.)

Càpe The l^per
Verde Chad G^ia hfali ïfeuritarila Niger Sen^al Vblta

Veterlnary

Parasitology P d' — C

Bacteriology }P C C C

Virology C C C

Protozology —— P C C

Entcraology P C

Acarology P C

Ifelminthology — C C

Arrfngl Heâlth

Range

Ecolûgy

Toxic plants

C* C C

Range nanagenaent B C — P C

Forage producticxi C C P C

Pasture IniprovaiEnt C •;—

Browse C C

Mimai feadlng C C C C C

Brotnatology C —

Other

Livestock systene P CGC

festoral units C P

Mllk production — —- C

Ml^Ed farmlng C* P

^ = Continuirg; B =» beginning; P = Proposai; * «» not listed in national report; () parenttesls
indicates ndnor program or project.
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Table 2-8: Classification Qf ^btlonal Eesearch Effort by Rssearch lype aad Cperafl'anal Status (cent.)

Cape The Upper
^ferde Chad Çxnnbla MaH î'faurlt'aTTfa NLger Sénégal Volta

TTT^ Forestry and Ecology

^ënaganent of natural
forests, replantlng

Sylviculture,
plantations

Irrlgated production,
water conservation

Selectlon of créés,
breedlng. Introduction

GLm arable

Wbod technology

Useful non «oody plants

Trees nurseries, plantlng

ELogas and use of natural
resources

SoU stablllzatlon, conser
vation and reclâmatlc^

Other environnental

WUd Ufe

17. Flsherles

î-farine

Blology

Hqnagpin^iif-

TnlanH

Blology

Management

C

P

C

(C*)

^ = Contlnulng; B = beglnnlng; P = Proposai; * = not llsted In national report; () parenthesls
Indlcate a mlnor ptogram or a project.
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T^hle 2-8: naaaificatlon Qg fetlcoal Besearch Effort by Research lype and Cperational Status (conC.)

Cape The Upper
Verde Chad Mali teurltania ttlger SpnegaT Volta

17. Flsterles (conc.)

Ecology, envirotnent —~ C

Fish culture —— — P

flshlng (artisanal) P C

Marketing —• C

Processing, conservation

Socioecanaaics P —" C

Consmçtiai P C C

V. Technology

Cereals, puises —— —~ C* q q

Fruit, vegetables P C C C

Msat C

C

Fish C

New fcods C

Fiber P —

Tea, tobacco, coffee P F

Aflatoxin —

aC =» COTitinuing; B= beginning; P = Proposai; * = not listed in national report; () parenthesis
Indicates nlnor piogiau or project. .
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Table 2-10: Mrlcultural Research Prograns, Projects, and Personnel
by Ccuntry and pos^ardi Institution

Country National Research Institution

Cape Verde 1. Center for igrarian Studies

Siçrovenïent of food production
Forestry production and

reforestation

Hydrobiological arai soil
science studies

Use o£ pastures
ReneHable natural resources

Agro-industrial developinent

Production systens (TH))

tomber cf

Prograns

or Projects

6 (1 TBD)

2. livestock Development Center TH)

Qiad 1. Insti&iCe of Oatton and

Textile Itesearch

2. Division of Crop Research

3. Veterlnary and Animal
Husbandry Laboratory of
Farcha (not functioning
since 1979)

The Gaiibia . 1. Crcp Research

l^land crop Inproveiiient

^^oncoy and farniing
systeoB research

Farm mechanizaticn

Nimber of

Research

Stations

2 (2 TBD)'

2 TH)

2

7

Scientific

and Tedmical

Persomel by
Piuaiaiu or Project

27 researchers/
techniciens

2 researchers/
cechnicians

8 researchers

8 researchers

12 researchers

1 agronanist
4 technicians

1 plant breeder

3 agronomlsts
1 agriailtural producf^

econoodst

10 technicians

i

1

1

1 research officer

2 senior technicians '

3 junior technicians *
(œchanics)

^0 be developed.

SCŒCE: Data collected from tlfâ DEVRES/INSAH Agricultural Research Resource Aasessa^nt, 1983.
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Table 2-10: Agiicultural Rpfiparch Programs, Pro.jects, and PersOTmel
by Country and Research Institution (cont.)

Country

The (^mbia

(cont.)

m±

^tional Hesearch Institution

1. Grop Fesearch (cont.)

Horticulture

Rlœ researdi

2. Livestock Production

1. Institute of luirai Bccnociy

2. The National Animal Husbandry,
Ebrestry and Hydroblology
Researc^ Institute

Division of Research in

Forestry and Blsheries

Division of Researdi in

Animal Husbandry

3. Central Veterlnary Laboratory

tfeuritania 1. National Center for Livestock
and Veterlnary Research

National Center for Agronoidc
Besearch snd Agricultural
DevelopiDent

2.

3. National Center for
Océanographie

Research and Fisheries

Nimber of Wjnber of

Prograns Research
or Projects Stations

14

(TBD)

^Nbt available as these data «ere not speclfled in tha national report.
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Scientific

and Tedmical

Personnel by
Program or Pro.lect

1 agrcnonrLst
7 technicians

2 agronoTDists
10 techiicians

12 researchers

40 tedmicians

358 researdiers/technicians

72 researchers

48 senior technicians

35 junior technicians

9 veterinarians

42 technicians

3 veterinarians

2 senior agricultural
econooiists

1 rural economlst

8 researdi assistants



Tahlp_2-10:AgrioilturalResearchFrograms,Projects,andPersonnel
byCouitryandResearchInstitution(cont.)

Comtry

Niger

NationalReseardiInstitution

1.NationalAgronomieResearch
InstituteofNiger

2.NationalOfficeofSolar
Energy

3.ResearchInstitutefor
HmanSciences

Sénégal1.

2.

3.

4.

UpperVolta1.

InstituteforAgricultural
Research

InstituteforFoodTechnology

OfficeofOverseasScientific

andTechnicalReseardi

OrganizationforResearch
onFoodandNutritionin

Africa

InstituteforBiologicaland
TropicalBcologyResearch

2bVoltaic]jnstituteforCropand
AnimalHisbandryEtesearch

3.DivisiffliofAgricultural
Services

OfficeforScientificand

TechnicalResearch

Overseas(France)

AgroœterologicalService

Nuraberofîimberof

ProgransResearch
orProjectsStations

10

10

2-30

10

1

4

Scientific

andTechnical

Personnelby
ProgramorProject

43researchers

52technicians

4researchers

4technicians

7researchers

2technicians

174researchers

100researchers/technician

42researchers

5trainers

13researchers

4technicians

8researchers

7technicians

33technicalassistants

55researchers

19technicians

23researchers

40technicians

5technicalassistants

30technicians

20technicalassistants

10researchers

20techildans

40technicalassistants

1
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Table 2-11: Agricultural Ebctension Activltles and ïfersomel by Cbuntry and
Extension Institution ^ ~ ~

Countrv Ejçtenslon Institution

C^pe \%rde 1. Nb forral extension

institution

2. îfetional Agrinil terrai
Extension Service

( fto.iected)

Œiad 1. ^fetiOTal Office of Fural

Development

2. Efepartnent of Livestock

3. EfepartnEnt of tfeter and

Pisherles

The (^nbia 1. Mlnistty of Agriculture

2. repartirent of Anljial
îfealth and Production

3. Plant Brotection Service

A, Flsherles

Total Extension Ifersonnel

Extension Activltles

Farmar support and loaist
control on Santiago

Assorada Integrated
Development Proiect
(HÎOCESA)

Santiago Watershed

Tte\^oprent Rroject

InprovsTEnt of crop
proàiction

Training of snall-scale
rural tradesman

Famer training
Llvestodc lnprovement

Aniiml bealth and

production

Fish production and

forestry resource
oonagenent

Faised famer aiuareness

of GOTG agricultural

policy

FtoiroCion of use

of inputs

Livestock production,
health

Crop protection, research
statlstlcs, pest and
disease surveys, nonthly
publication

Statlstlcs

Technology of equlpment
Nfechanical use

Extension Ifersonnel

2 ingénieurs
7 extension agents

1 agricultural englneer
1 technlcal englneer
4 extension engineers

2 agrononlsts
3 agricultural econondsts
5 generallsts

34 administrative

4 others

Moundou - 31 geraralists
42 others

Elss^re - 1423

8 veterinarlans

10 llvestodc engineers

1 englneer for water & forssts
3 engineers for forestry
1 technlcian

27R agents

9/0

SOURŒ; Data coUected frotn the DEVRES/INSAH Agricultural Itesearch fesource fesessnent, 1983.
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Table 2-12: Agrlcultural Trainlng Prograns and Personnel by Country ani Tralulng Ganter (cont.)

Cocntry

Niger (cont.)

Sen^al

TcRiTTtng (fenter

loscLcuCe of Practical

Training for Rirai
Developnsic

Schcol of Ânlnsal

Bisbandzy Technlclan
Trainlng

Régional Ganter for
Trainlng and Application
of Agrlcultural
Msteorology and Ifydrology

Inter-State Sdv»l for

Sciences ani Veterlnary
t-fedicine

National Institute of

Rural Developœnt

National School for

Professional Rural

Trainlng of Bairb^

Typea of Trainlng
Profeiaiuo

Qitry-level trainlng to
technlcal agent level

Ttechniclan trainlng for
Mlnlâtry anployees

Plant protection trainlng
for the région

Trains Hvestock

production assistants
and agents

Trains hl^r-level
techniclans frcm
région

Nonber of

Trainlng
Perscamel

43 full-tlae Instructors
' 18 part-cline instructors

18 adnlnistratlve staff

51 support personnel

9 fuU-tlme Instructors
2 assistants

6 administrative staff

11 fuU-dme instructors

11 part-Cime instructors

Veterinarlan d^ree NÀ.

Graduate courses in

agro-pastoral development

5-year technician in
agrlcultural researdi
animal husbandry, «ater
and forestry

3-year course in NÀ
several agrlcultural
flelds for middle level
Inplementatlon staff

^ta not speclfled in the National Report.

blhls figure repreàents the capaclty rather than the nanber of tralnees enroUed
at the tlne of the Devres/INSAH assessment.

cïlhis figure exceeds capaclty by 20 tralnees.

^padty at thls institution is 40 tralnees.
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Table 2-12; Agricultural TralIl^Ilg ftograms and Ifersonnel by Comtiv and Training Center (cont.)

Country Tralnli^ Center

Senesal (cont.) I>fetlonal for
Aoplied Econotnlcs

^^tional Gtaduate

lîniversitv of Technology

Sc^tool for Technical

Agents in Agriculture

School for Technical

Agents in Livestock

School for Technical

Agents in t^ter and

Forestry

Natiœal Horticulture

School of Caniberene

National School for

Nferitiiœ Training

School for Technical

Agents in Cteanography
and Marine Fisheries

of Thiaroye

Training Center for

Plshernen in Joal

Types of Training
Rrograirs

2-vear course for
technical agents

3-vear course for

sunervisors and ingénieurs

2-year course In
technology for senior
technicians, ingénieurs,
and tedinical school

teachers

3-^;ear course

3-7ear course

3-year course in forestry
and aquaculture

3-vear course

Basic training for
sea-going personnel

Trains ntLddle and

IcKer level staff for

research and extension in

deeo-sea fisheries

Trains fishermen on

litrroved tediniques

Nurber of

Training
Ifersonnel

m

m

NA

NA

NA

NA

NA

NA

N.iniber of

Trainees

180

15 ingénieurs
12 technology

students

20-30

20-30

20-30

FO

NA

NA

NA

4 visiting teachers

Data not snecified in the Naticïial Report.

^-'Ibis figure reoresents the capacity rather than the nunber of trainees enroUed
at the tlne of the rfevres/INSAH assessment.
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Table2-12:MrlculturalTfaiidngPrograiPSémdPeiboiuiHlbyCcuxitryandTralalngCenter(cont.)

Gountry

UpperVolta

•PraliiligCenter

MvanœdPolytechnical
Institute

AgriculturalTrainlr^
Centerat>fetoiiricou

TypesofTralning
Prograps

3-yeartechnicallevel
course

5-yeardegresoourse

2-yearcertificatelevel
tralning

NationalSchoolforAnlnol2-yearcertificatelevel
t^bandiyandÂnlmalHealth

Anti-TsetseTralningS<iîool2-yearcertificatelevel

NationalForestrySchoolof2-yearcertificatelevel
Dlr^eiesso

®lhisfigurerepresentsthecaparity.

^atanotspecifiedintheNationalReport.

2-40

Hjiberof

Tralning
Personnel

Nunber

Traineeî

50fiiU-tlme560

instructors

2admlnistrators90^

23full-tlraeinstructors

10part-tlmeinstructors
13visitiiTgteachers
9teachingassistants

1fuU-ClnEdirector/
lustructor

severalvisiting
teachers

NA.NA.

5fuH-tlme70^
instructors

4visitingteachers

4visitingteachers



ANNEX 3

Agencies, Organizations, Prosrams and Frojects Other
Than National Involved in Agricultural Research in the Sahel
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ANNEX 3

Agencies, Organlzatlons, Programs and Projects Other
Than National Involved in Agrlcultural Research In the Sahel

There is, at the level of the Sahellan sub-region, a complex and
entangled network of various agencies which, either directly or more
often in collaboration with the national institutions, provides
significant input in the sector of agricultural research, These must
be considered both in the description of the sector and in the
developraent of any new strategy.

The following Ust includes most of the agencies or organizations
which are cited in the national reports» These entities have been
classified as follows;

0 Sahelian or African organizations;

o Organizations associated with the United Nations;

o Organizations associated with the International

Agricultural Research Centersj

o French organizations;

o U.S* organizations; and

o Organizations of other donors,

A. Sahelian or African Organizations

1• The Permanent Interstate Committee for Drought Control
in the Sahel (CILSS)

This is a committee of the eight Sahelian states, CILSS is
responsible for combatting the drought and sensitizing the inter
national public to the need to mobilize food aid and developraent funds
for food self-sufficiency and for combatting désertification. The
CILSS, with its headquarters in Ouagadougou, has created two
specialized institutions, INSAH in Bamako and the AGRHYMET with its
center at Niamey.

a. The Instituts of the Sahel (INSAH)

This is a specialized institution of the CILSS,
responsible for the coordination and promotion of research, for
training of research workers and technicians, and for collecting,
classifying and disseminating scientific and technical information.

It is locaced in Bamako. Through international coopération, INSAH
coordinates networks and projects on the improvement of millet,
sorghum, cowpeas and maize, on demography, ecology, training in
pastoralisra, on crop protection and on the collection, classification,
and dissémination of information for the research services and the
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developmenc services. These INSAH projects cover ail eight countries
of the Sahel.

b. The Régional Center for Training and Application
of Agricultural Meteorology and Hydrology (AGRHYMET)

A specialized institution of the CILSS, AGRHYMET bas
its headquarters at Niamey. It is responsible for training and for
applied agricultural meteorology and hydrology.

2. The Club of the Sahel

This is a group of government development agencies with the
secrétariat located in the headquarters of the OECD (Paris), with the
purpose of studying ail of the development problems of the Sahel and
coordinating the actions, The Club of the Sahel has always worked in
close collaboration with tha CILSS and provides an idéal forum for
common actions undertaken by the donors.-

3. Qrganization of African ïïnity/Science and Technology
Research Committee (OAU/STRC)

The OAU/STRC is engaged in agricultural research both in the
Sahel and in other semi-arid African countries, principally through
its management of the SAFGRAD Project (Semi-arid Food Grain Research
arid Development). Launched in 1979, the SAFGRAD project is
financially supported by the U.S., France and IFAD. Its execution is
through IITA, ICRISAT and Purdue University. The OAU coordination
office is located in Ouagadougou; the maize and cowpea improvement
efforts and the farming systems research are also headquartered in
Upper Volta. Mali, Sénégal and Upper Volta participate in the SAFGRAD
Accelerated Crop Production program, which promûtes on-farm trials of
selected experimental technologies.

4. The Qrganization for Research on Food and Nutrition
In Afrtca (ORANA)

Established in 1956, ORANA was attached in 1961 to the
Qrganization for Coordination and Coopération for Combatting
Contagious Diseases (OCCGE), which includes Bénin, Ivory Coast, Mali,
Mauritania, Niger, Sénégal, Togo, and Upper Volta, It has a center
for research in Sénégal.

5. The West African Rice Development Association (WARDA)

This association was established under the CGIAR to

stimulate and partially fund research and development projects and to
provide training in rice production. It is based in Monrovia,
Liberia.
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6. The Sénégal River Baain Conmlsslon (OMVS)

The OMVS, with headquarters at Dakar and a substantial
documentation center at St. Louis, covers ail of the aspects of
development of the area adjacent to the Sénégal River. It involves
Sénégal, Mauritania, and Mali. It also encourages and finances
agricultural research appropriate to its developraent activities.

7. The Gambia River Basin Commission (GRBC)

The rôle of this organization is the developraent of the
area adjacent to the river in Sénégal and The Gambia. It has its
headquarters at Dakar and conducts activities in agricultural
research.

8. Economie Community of West Africa (CEAO)

This organization endeavors to facilitate the economic
intégration of six countries in West Africa, of which five are
Sahelian. It has implemented several projects involving research
(including solar energy with the CILSS) and training (marine
fisheries, raines, management, etc.)« The headquarters are at
Ouagadougou,

9. Interafrican Center for Studies in Hydraulics (CIEH)

This is an organization, with its headquarters at
Ouagadougou, which has very substantial documentation on water
resources and their developraent, roads, etc. in the Sahel.

10. Niger River Basin Commission (ABN)

This is an organization of sorae of the countries in
West Africa bordering on the Niger River. Its headquarters is at
Niamey, where it has a substantial document center.

11• Régional Center for Remote Sensing at Ouagadougou (CRTO)

This center uses satellite data and crains specialists in
remote sensing techniques which in turn have application in
agriculture (e.g. ground water, land use mapping, etc.).

12. Commission for the Lake Chad Area (CBLT)

Created in 1964, the CBLT has its headquarters in N'Djamena.
Its activities are centered on improving the Lake Chad area by
rational use of the lake waters and of its tributaries. The

Commission is involved with agriculture, livestock, waters and
forests, marketing, etc.
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B. Speclallzed Institutions of the Uuited Nations

1. Food and Agriculture Organlzation (FAQ)

The FAO remains the major supplier of agricultural
statistics in the sub-region. Tt also contributes to the
dissémination of information by its AGRIS system. In collaboration
with the TTNDP, it finances or partly finances a number of projects.

2. United Nations Development Program (ONDP)

This organization finances by itself or with the FAO the
préparation and/or execution of agricultural development projects.

3. World Meteorological Organization (WMO)

This organization provides technical assistance for a large
number of research projects, a number of which have a direct (or
indirect) bearing on agriculture, particularly in semi-arid régions.

4. International Bank for Reconstruction and Development (IBRD)

The World Bank conducts economic and social studies in ail
the Sahelian countries. It also finances research programs and
institutions dealing with agricultural research.

C. Organizations Associated with the Consortium for International
Agricultural Research Centers

1. The International Institute for Research in the Semi-Arid

Tropics (ICRISAT)

This organization, with its headquarters at Patanchecle in
India, provides scientific information, genet-ic material, and
technical information to researchers in the Sahel. It is responsible
for execution of certain research projects in the région (SAFGRAD and
UNDP régional projects in Upper Volta, USAID bilatéral contract in
Mali, etc) as well as liaison with other projects, ICRISAT also has a
research center near Niamey.

2. International Institute of Tropical Agriculture (IITA)

This organization, with its headquarters at Ibadan, Nigeria,
provides information, seed, plant material and training for research
workers. It is involved in the SAFGRAD régional project and
collaborâtes in other research projects.

3. International Rice Research Institute (IRRI)

This organization, with its headquarters at Los Ballos,
Philippines, provides scientific information and genetic material to
countries in the sub-region, mainly acting through WARDA.
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4. International Llvestock Center for Afrlca (ILCA)

This organization, wlth its headquarters in Addis Ababa,
Ethiopia, provides scientific information and technical assistance to
the countries of the sub-region. It has a research program in Mali,
collaborâtes with other research projects and is also active in Niger.

5. International Food Pollcy Research Institute (IFPRI)

This organization, located in Washington, D.C., has started
work on the agricultural policies of West African countries, in
addition to its work in other developing areas.

6. International Service for National Agriculture
Research (ISNAR)

This organization, located in The Hague, Netherlands offers
its services to developing countries to analyze and advise on national
agricultural research systems.

D. French Qrganizations

1. Group for Studies and Research for the

Development of Tropical Agriculture (GERDAT)

This is a collection of several institutes located in

France, whose principal objective Is to promote applied agricultural
research and developraent in the tropics. It is associated with the
Ministry of Foreign Affairs and Coopération. Six of these
institutions have activities in the Sahel:

o The Technical Center for Tropical Forestry (CTFT) (which also
Works on fisheries);

o The Institute of Livestock Production and Veterinary Medicine
in Tropical Countries (lEMVT);

o The Institute for Research in Tropical Agronomy and
Food Crops (IRAT);

«

o The Institute for Research on Cotton and Exotic

Textiles (IRCT);

o The Institute for Research on Fruits and Citrus (IRFA); and

o The Institute for Research on Oils and Oil Crops (IRHO).

GERDAT manages research units in the Sahel in association with

the national institutions. It also assists in the area of scientific

information and occasionally provides personnel to other centers.
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2. The Office for Sclentiflc and Technical Research
Overseas (ORSTOM)

This Is an organlzacion connecced to the network of
sclentiflc research In France, whose objective is Co promote ail
fundamental research assoclated wlth problems of the developing world.
ORSTOM has research activicies, basic and applled, in Sénégal, Upper
Volta, Mauritania, Mali and Niger. It also provides information and
training to researchers and collaborâtes in certain work done by other
centers•

3. Funds for Coopérative Assistance (FAC) and
Central Bank for Economie Coopération (CCCE)

These two French organlzations provide financial
assistance for several agricultural research projects in the Sahel,
and are located in Paris.

E. U.S. Qrganizations

1. United States Agency for International Development (USAID)

This organization is responsible, on behalf of the U.S., for
ail of the development assistance programs in developing countrles as
well as food aid. Ic is involved directly or indirectly in the work
of agricultural research in ail of the countries of the Sahel.
Support given includes the provision of training, sclentiflc
information and in the loaning of personnel.

2. International Fertilizer Development Center (IFDC)

This center, wlth headquarters at Muscle Shoals, Alabama,
and mainly financed by USAID, is involved in research projects on soil
fertillty in the Sahel.

F• Qrganizations and Activities Supported bv Other Dorto-rc!

1• International Development Research Center (IDRC)

This organization, financed by the Canadian government, has
the objective to support and conduct research in developing countries.
IDRC is currently financing agricultural research in several Sahelian
countries. It is also active in the area of scientific information.

2. Canadian International Development Agency (CIDA)

This Canadian organization finances agricultural and
fisheries projects in Niger, Upper Volta, Mali and Sénégal. Canada is
a member of CDA.
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3. European Development Fund (EDF)

This fund, coming from the activitles of the European Common
Market, is used to finance ail or part of the cost of several research
projects in the Sahel—for example the project for improvement of
millet, sorghum, cowpeas, and maize of INSÂH.

Arab Technical Assistance Fund (FAAT)

This Fund covers the common actions of several Arabie,
petroleum producing countries, It finances certain agricultural
research projects particularly in Niger.

5. The Fédéral Republic of Germany (GTZ)

This country finances certain projects in the Sahel,
particularly in the Cape Verde Islands. It is also a member of the
CDA.

6. Italy

This country, which is also a member of the CDA, finances
research-development and training projects in several countries in the
Sahel, and is proposing a substantial funding in research-training-
extension at INSAH.

7. Netherlands (ITTR)

This country is active in the support of agricultural
research in the Cape Verde Islands, Mali and Niger.

8. Portugal

This country finances certain projects in the Cape Verde
Islands.

9. United Kingdom (ODA)

The UK finances certain projects in The Gambia, and in
Sénégal. It is a member of CDA.

10. Other countries

Switzerland, Austria, Denmark, Sweden and. other countries
also participate in financing of research and development projects in
varions Sahelian countries.

11. Non governmental organizations (NGO)

There are many private organizations.supported by other
donors which promote certain new technologies provided by research
(e.g. applied research related to spécifie projects).
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ANNEX 4

Mechodology of the Agrlcultural Research Assessment and

Création of the Data Base

The information for the Assessment of Agricultural Research
Resources in each of the eight countries of the Sahel was obtained
from questionnaires developed with researchers from the participatlng
countries. This data has been put on disks and processed on micro-
computers, and forms the basis for both the national and the zonal
reports•

The purpose of the data is intended not only for use in the
préparation of these reports, but also to form a Data Base at INSAH.
This data base can be used by project designers, planners and
financiers from member and donor countries for obtaining basic
information needed in the design and approval of agricultural research
projects.

The INSAH Data Base inventories research programs and projects
and research, training and extension institutions (Includlng their
facillties, their human resources, and their future personnel needs)
throughout the entire agricultural sector. It can also be used to
obtain national or régional data on such items as research programs by
subject and activity, budget data, personnel constraints, and
production information.

As regards the future opération of the Data Base, one activity
proposed in Chapter Iii ofthis report indicates a need for donor
support to strengthen TNSAH's Scientific and Technical Program. Such
support should include assistance in financing the technical personnel
needed by INSAH to respond to inquiries for information from the Data
Base, and to further expand and improve the Data Base.

The following paragraphs describe in more détail the methodology
of the survey, the content of the questionnaires, and the type of
programs used in the micro-computers.

A. The Questionnaires (Documents)

The National Reports prepared for each of the eight Sahellan
countries are based on information from four survey documents. These
documents were designed to provide data on the institutions, the
stations, the human resources (present and future), the budget, the
infrastructure, the libraries, the experimental or training farms, and
the constraints to performance enumerated by the personnel.
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1• Document I

The survey of che research institutions conducted in
Document I includes a list of research programs and projects, donors,
human resources, collaborating institutions, and the use of the
facilities by the extension service.

2. Document II

For the survey of training institutions, Document II was
used to provide information on the courses taught, the admission
requirements, the number of students admitted, th^ capacity of the
institutions at each level, the number of students graduating and the
short courses and employment offered by each institution.

3 • Document III

The survey of extension institutions covers the various
areas of activity of the extension projects, the results of the
extension, and the linkages with research,

4. Document IV

The lasC survey document attempts to identify the ecological
zone, production and constraints for each agricultural product (often
defined by région), each type of livestock, each fishing unit and,
for forestry, the area involved. This document also
includes an estimate of the increases in yield and area cultivated in
the short term (three to five years) and long term (six years and
over), as well as a list of research and other actions that must be
undertaken. In addition, this document attempts to establish a list
of priority actions and of che additional personnel necessary to
attain additional output and eliminace consCraints,

B. The Data Base and its Uses
I <

As previously stated, the purpose of the Data Base is to establish an
inventory of research programs and projects and of research, training
and extension institutions, With an index of more than 1,500
variables, a great number of comparisons can be drawn to assist in Che
analysis of constraints to production. Any desired matrix can be
created—from the very specific to the général, and covering a single
country or the entire région—by writing a short dBase program.

For example, in a synthesis of the National Reports, several
analyses can be added, after the data base has been sufficiently
"cleaned" and reformatted where necessary. Some examples are presented
below.

4-4



1. Personnel

Relevant facCors can Include che number of research workers

by discipline and levai of training; the need for additional
personnel; Che percentage of research workers who are naCionals; and
training needs for additional personnel.

2» Research programs by subject and activity

Analysis of research projects can also be perfonned by
subject and activity; and also of the number of research workers by
program*

3, Budget data

The operating budget expended per research worker could be
identified where the basic data is available in the questionnaires.

4. Constraints

Short and long tenu constraints to increased production can
be identified, as can the research and activities proposed to relieve
those constraints.

5. Production

The possible increase in production proposed as possible in
the short and long terms can be identified by enterprise and by
product,

C, The Micro-Computer Program—dBase II—and Its Use

1, Program used

The program dBaseXI from Ashton-Tate was used on an IBM PC XT
to store and handle the data obtained. This program requires setting
up Che data in files, following a structured format which permits up
to 32 fields in a file. The fields can be of three types:

o Character, that is, words or letters;

o Numeric; or

o Logical, that is, where there are only two possibilities
(e.g., yes/no, true/false).

The length of Che field must be specified, except for logical
fields which have only one space. Fields may not exceed 256 spaces,
but two fields may be used in sequence to provide more spaces. Each
file is limited to a total of 1,000 spaces, and the number of records
is limited to 65,535. As the survey contained a considérable amount
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of data, and the capacity of a 5 1/4 inch, double-sided disketce Is
llmited Co 320,000 bytes, manipulation of the data is greatly
simplified by the use of a hard disk which, in this case, had a
capacity of ten million bytes.

2. Editing of survey data

The data have been recorded from the survey forms, and the
prograra provides the necessary prompts. The files could be printed
out as a report, updated, reorganized or rearranged, read, counted and
displayed.

Because of the différent backgrounds of the interviewers who
completed the forms, che questionnaires were received in varying
states of corapletion—some were handwricten and others contained
typing errors. It therefore was necessary to ensure that the
operators, who were not experts in che agricultural field, could
easily read the data which they had to enter into the computer.

DBaselI requires the spécification of the maximum field length.
This was set up after receiving some of the completed forms. The
total file limit of 1000 spaces and considération of the data sCorage
needs required constraining the size of the fields. This constraint
was imposed when che survey was almost completed; it was decided later
Co comply wich the constraint by edicing, which required a
considérable amount of work, rather than by requiring the interviewers
to limit che length of their remarks on the forms. It was often
necessary to use logical abbreviations to fit the information to the
field size.

Although ic was not explicit in the questionnaire, there was also
a limit on the number of fields available for the différent entries.
These limits were, to some extent, implied by the limited space
available for the response in the questionnaire. For example,
research programs were arbitrarily limited to having no more than six
projects. In a few cases, where there were more than six projects, a
second associated program was entered to obtain the space for entering
che extra projects (title, CARIS codes, etc.).

In other cases, the interviewers entered what they considered to
be activities within a project as individual projects. These had to
be grouped and included in a coramon project. The section on
collaborating institutions which was part of the inventory of research
programs often included a large number of institutions (in one case
filling a whole page), The reply entered into the data base was
limited to six domestic and four foreign institutions.

Certain subjects, such as the linkages between extension and
research, were considered so important that they were entered as
written, using a word processing prograra.
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Another task whlch vas done durlag edltlng was to move the
comments to Chelr appropriate places on che fornu For example, under
"programs" there were two main descriptive eleraents in each of cwo
questions :

o Ql: "Title and brief description"

0 Q3: "Objectives and possible effects"

Each element was entered into its correct place and extraneoas
material was not entered,

Problems of a slightly différent nature were also found. In sorae
cases the consultant responsible for the survey delegated the work to
someone else, perhaps by sending the form to the interviewee without
sufficient Instructions. This sometimes led to results that could not

be used and which were not entered on the computer.

After the survey had been launched, it was decided to classify
the two programs and projects using the FAO CARIS system, with a
single letter (A or B) for subject and activity and a four-digit code.
This coding was added to the conipleted questionnaires during editing.

Another problem arose when more than one unit was entered into
one space or on one form, for example, entering three experimental
farms together, with one ecological zone for ail three farms. There
was no choice but to enter these data as a single unit including the
area and other particulars.

The above-mentioned problems and constraints notwithstanding, a
large body of useful data has been computerized and is retrievable in
useful formats.

3. Restrictions in the questionnaires

The questionnaires were Intended to identify the différent
institutions and to inventory the différent resources and activities.
The fourth form was intended to provide an estimate of current
production, to identify the major constraints to increaslng production,
and to Identify the research and other actions that need to be taken
In the short and long terms to eliminate the constraints. The survey
was also designed to provide an esclmate of the increase in production
which would arise if the constraints, in the short and long tenns,
were elimlnated.

D. Basic Survey Information

The content of the four documents (or questionnaires) used in the
survey as entered in the Data Base is presented in the following outline.
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1, Document I: Research

a. Research

(1) Name of the research institution

a. Responsible ministry

b. Director of institute

c. Stations (names and addresses)

d. Number of stations

(2) Research activities

a. Subject

b. Importance of effort

(3) Research programs

a. Number of program, location, title

b. Brief description

c. Subject code, CARIS (up to 7 entries)

d. Activity code, CARIS (up to 9 entries)

e. Date of initiation and completion

f. Objectives

g. Methodology

h. Results expected

i. Number of person-years of researcher,
technician, and others by program

j. Collaborating institutions; domestic,
international

(4) Projects

a. Institution

b. Number and title of program
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c. Titie of project

d, Subject code

e. Activity code

f, Funding agency

b. Human resources

(1) ClassificaCion by respoasibllity

(2) Classification by nationality

(3) Classification by full- or part-time

(4) Conditions of service

(5) Classification by level of training

(6) Nationals in training (by level of training and
gender)

(7) Personnel needs for the future

c. Budgets

(1) Capital investment and opérations (planned and
expended)

(2) Source (national budget, donor, NGO, other)

d. Infrastructure for each research station

(1) Area and use

(2) State of buildings, facilities and equipment

(3) Inventory of laboratory equipment vaiued at over
1,000,000 fCFA

(4) Inventory of programmable calculators and
computers

(5) Number of library books, journals, and annual
acquisitions

(6) Access to other libraries
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(7) Three most frequently used periodicals

(8) Publications in the last three years

(9) Expérimental farms

(10) Use of the research installation by other services

Evaluation of the problems constraining the output
of the institution as perceived by research workers
and administrators

(1) Capital and operating budgets

(2) Foreign currency

(3) Year-to-year continuity of budget

(4) Qualifications and training of senior and
junior research workers and service staff

(5) Infrastructure

2. Document II: Training

a. Name of the teaching institution

(1) Ministry responsible

(2) Director of institution

(3) Level of training given

(4) Other training activities

b. Human resources

(1) Classification by responsibility

(2) Conditions of service

(3) Nationals in training by level of training and gender

(4) Personnel needs for the future

c. Characteristics of students

(1) Rural or urban origin

(2) Admission requirements for each level of training
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(3) Number of studenCs admltted

(4) Capacity of school

(5) Problems

(6) Flnancing of students

(7) Agricultural plots for students' use

d. Budgets

(1) Capital investment and opérations (planned and
expended)

(2) Source (national budget, donors, NGO, other)

e. Infrastructure

(1) Number, size, capacity and state of buildings

(2) Number of library books, journals, and annual
acquisitions

(3) Library audio-visual equipment

(4) Students access to library

f. Linkages between the training institution and
research and extension institutions

g. Short courses offered to extension or research
workers

h. Output of the training Institution

(1) Diplomas awarded annually for each training
level

(2) Short courses taughc

(3) Number of students

(4) Employment of students

(5) Government and private service in research,
training and extension
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i• Evaluation of the problems constraining the opération
of the institution as perceived by administrators and staff

(1) Budgets

(2) Qualifications of staff

(3) Physical plant

(4) Other

3 • Document III; Extension

a. Name of the extension institution

(1) Ministry responsible

(2) Director of institution

(3) Principal source of funds for NGO

b. Nature and importance of activities

(1) Crop production (by crop)

(2) Livestock

(3) Systems of production (farming systems)

(4) Géographie and ecological zones

(5) Other activities

c. Human resources

(1) Classsification by area of respousibility

(2) Classification by nationality

(3) Classification by full- or part-time

(4) Conditions of service

(5) Nationals in training by level and gender

(6) personnel needs for the future
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d. Budgets

(1) For capital investment and opérations
(planned and expended)

(2) Source (national budget, donors, NGO, others)

e. Qutput of extension

(1) Publications

(2) Meetings with farmers

(3) Radio and TV programs

(4) Articles in newspapers

(5) Training of extension agents

(6) Field démonstrations and trials

(7) Other

f. Linkages between research and extension

Evaluation of the problems constraining the output of
the institution as perceived by the administrators and staff.

4. Document IV; Constraints

Four différent versions of this document were used,
depending on the subsector involved: agriculture, livestock,
fisheries, agroforestry. They were as similar as possible in content,
The agricultural version contained the following information for each
crop:

a. Général information

(1) Production (current)

(2) Reference years

(3) Area cultivated and yields

(4) Ecological zone
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b, Constralnts

Constralnts reducing ylelds, by three levels of Importance,

c. Short-term production

(1) Possible level of production in the short-term
(3-5 years) if the best available technologies
were employed

(2) Yield and area

d, Long-term production

(1) Possible level of production in the long-term
(6 years and over) if the major constralnts were
elirainated or reduced in their effect

(2) Tields

e. Types of activities

(1) Types of activities necessary in the short- and
long-term to overcome the constralnts

(2) Research

(3) Other activities

f• Hypothetical constralnts

The importance of certain hypotheses as constralnts to
increased production in the short and long term:

(1) Price

(2) Land tenure

(3) Crédit

(4) Input supply

(5) Labor supply

(6) Extension

(7) Markets

(8) Viability of themes proraoted by extension
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g. Huïïian resources

Additional personnel needed to obtain the proposed
increases in production;

(1) Administrators

(2) Researchers

(2) Extension agents
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MNEX 5

Current CDA Sponsored Agricultural Research Projects

(by Country and Type)
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Country
of Project

Cape Verde

ANNEX 5

Currant CPA Sponsorcd ARrlculCurai Resuarch TroJecCs (by Country and Type)"

Project TUle CI)A Donor

Center for ABrarlan Stiidiea: France
Animal PatlirtloRy Laboratocy

Center for Agrarlan :>tudles U.K.
(cqtilpinent for food pruduc-
tiun analysis lahorntory)

Center for A^r-Trlan Studles: U.S.
flGadqnarters

Center for Agrarlan StudlcH Italy
(hoiislng unit)

Center for Agrarlan Studles PRG
(laboratory for Integrated
pest control)

Center for AgrarJan Studios; U.S.
Soll and Rock Mechanlcs

Laboratory

Food Crop Production
Irnprovcmciit

FRO

Food Croiib- RuHearch Project U.S.

Hydrologie and llydro^mphlc
fîtatlonis Installations

France

U.S.

Project Type

Crops l.lvestock Agro-Forcstry Fluliurle» Général^

''Two points regardlng the content of Annex 5 should be noted. Flrst, Annex 5 was compllcd froia Information provlded by the CDA mumber
countriûs In response to Inquiries by USAID and Devres, and from the Sahel National Reports. The Annex's comprehensiveness therefore Is
llmlted to Chat of the sources. Second, for the sake of ciarlcy, che projects llsted are Ilmtted to thosc agrlcultural reséarch prolects or
prograras in Sahellan coimtrles whlch recelve direct assistance from a CDA œeraber country. Furtherraore, only those projects speclfled as belnc
focused solely on research, or as havlng a specIflc research coraponent, are llsted. Therefore, CDA contributions such as those of BeUlum
uhich are virtually ail allocated through International organlzatlons and are In the form of général agrlcultural development ald are not*
Includcd. •

'Includes equlpment, hiii Idln^s, staff support and ocher Infrastructural
resources.
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Country

of Projecc

Cape Verdti
(conc.)

Chad

Project Tltle CDA Donor

INIAAC (Fogo Center; FRG
B{)pllcd research)

INIAAC (Fogo Center lalujr- U.S.
SLory and houslng; Sanco
Aniao Center laboratory,
cqiilpmenC and technlcal
assistance)

Instrumentation of Tliree France

Stih-lias 1ns

In(.«!gr<-)tud PesC Management
Project

Integratiid Pest Management
Project: Center for A^rarlan
Studlus resldentlal center

FRG

U.S.

II.S.

Integrated Pest Management II.R.
Project: Santo Anlau CenCer
l-ahoratory

KcforestatIon U.S.

Soll Cart-ography of France
Paja, S. Nlcolau and
Irrigation potcntlal Hap

StablllLy TciStfci of U.S.
Santiago Island
Kmbankmeiits

Crop production Research, U.S.
Seed Multiplication and
Grain Marketing

DRA France

U.S.

IRCT (crops, farmlng systems) France

Lake Chad Trrlgatud U.S.
Agriculture

VeterLnary Researcli and France
Animal Husbandry Laboratory-
Farcbfl

Crops

X

1,1 veatock Agro-Forcatry Flaherlea Gênerai
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Country
of ProjecC

Thc Cambla

Mali

Project Tlclc

Expansion of Rlce-Orowlng
Land Area to Tncreasc

Rlce Production

Forestry Project

Mlxcd Farmlng and
Rcsoiirce Management

Proj^ramme

IJplands Crops
Itnp rovemu n t P rogramme

CDA lionor

FRC

FRO

U.S.

U.K.

Action UlK-Sorglio U.S.
(establishment, of flold
rusoarch station)

Center for Savannah Canada

Uood Technology

Central Veterlnarlan II.S.

l^iboratory

Cropplng Metliods-Phaae TI Canada

Farmlng Systems Canada
(KAARTA)

Farmlng Systems Rest-arcU II.S.
and F.xtenslon ( 1nstl tut tonal
capaclty strcngthenlng)

Flsti Processlng Canada

Integraced Crop and FR(^
Llvestock Development In
che l.ake Zone

Land Resources

Inventory Project

Leguml lions Food Crops-
Pliase IT

l.lvestoclc Siîctor 1

(Cset.se cradl cat Ion)

France

U.S.

Canada

U.S.

Crops Llveatock Agro-Fores try FI etierlcB Général
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ColinLry
of Project

Kal[ (conc.)

Haurltanla

Project Tltle CDA Donor

I.tvcstock Scctor II II.S.

(animal healtli)

LlvGstock Scctor 111 U.S.

(fartn-level rescarch on
forugc production)

Oporation Haute Vallée ILS.
I and II (animal traction)

papor Workshop Canada

Planting Trrigated Forests- Canada
Phaue II

Rcscarch Station for Canada

Irrlgated Forestry Plantations

San Pilot Flsli Production II.S.

(PVO) (flsh culture)

Seml-Arid Troplcs tJ.S.
Research 1

Seml-Arid Troplcs U.S.
Research II

Study of Development of Italy
Mechanlzatlon nnd Cultlvatlon

of Rlce

Tlireshlng Machines Canada

Culdlmaka Integrated Rural II.S.
Development Project

Oases Development II.S.

Rural Post-Harvest Rlce Canada

Processlng Centers

Crops Llvescock Agro-Forestry FI slierles Ticneral

X



Oi

I

Count ry
of Project

Niger

Sénégal

Project T1Lie CDA Donor

Cercals production (I.S.

Cro|) Protection Canada

Niamey Dciiartmcnt 11.S.
Rural Development II

Niger Cereals Rcscarch 11.S.
(Institutlonal capaclty
development ; establlsluocnt
of agrlcultural economlc
researcti division)

Study of Itreeding for Icaly
Central Eastern Région

Wood for Village lise- Canada
Phase TT

ARRIS (agri cul tiiral Canada
information disscmlnatlon)

Back~up Research for tlie H.S.
Autonomoiis Reforoutatlon

Project of thc Ilandie
Suburban Forest

Casaniance Régional li.S.
Development (development *
of technlcal packages)

Cereals Production l U.S.

(establlslunent of research
unit)

Cereals Production II U.S.

(support of research)

Fleld Trials in Ras Saloum FRG

Forestry Support Research France

Cenotlc Improvemcnt of Fast France
Crowlng Plants and of
Certain I.ocal Spucles

Crops

X

X

X

Llvestock Agro-Forestry Flsherles Général
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Country
of Project

Scnuga1
(cont. )

Project Tltle CDA Donor

GiuD Arable aiicl Reforutitatlon Canada

of pasturelands—Phase II

ISRA (crop production/ Franca
production systems rescrirch)*'

ISRA: Addcd Researcli In the France

Norct) Zona

ISRA: Addltlonal Rcsuarch:

Nortl) Zone

II.R.

ISRA: Agrlcultural F.vnlua-
tlon of che Nacural Resources

for Crop Production

ISRA: Coastal Flshlng

France

ISRA: CoinmerclallzatIon of

Fruits, VcgcLables nnd
Cereals in thc Casamance

ISRA: Deep Sea Flshlng

ISRA: Demeraal Fislilng

Canada

France

II.S.

U.S.

Canada

France

Ca nada

France

ISRA: Natural Forestry and France
Reforestaclon Studlcs for U.S.

the Casamance

ISRA: Plurldlsclpllnary
Program for Fruit Production

ISRA: Plurldlsclpllnary
Program for Ralnfed and
Swamp Rlce

ISRA: Post-Harvest

Technologies

ISRA: Small-Scale Flshlng

U.S.

U.S.

Canada

Canada

France

Crops Llvestock Agro-Foruatry Flsherlea Général

X X

^5% of ISRA's fundlng in i<)fl3 came from cwo donors (France, the Horld Rank) and the OOS: World Rank, 24.06%; France, 2A.13Z; GOS, 24.72Z.
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CounCry
of Project

Scnega1
(conc.)

Project Title

ISiKA: Soclology and Rconomy
of Plshlng In Sénégal

ISRA: StatlaClcal and

Informaclonal Procédure

ISRA: Study on Oceun
Environmenc

ISRA: llpgradlng of Natural
Resoiirces for Cattle Feedlng
(LNERV/Dakar)

ITA: Cereal progrdois

ITA: Dalry product programs

ITA: Fish and Flsh Product

Programs

ITA: Prograras on Fruits and
Vegetables

Millet Procestslng
(research and devclopmcnt)

Natural Foreslry and Re-
forestatlon Studles for the

GroundnuC Basln

ORSTOH

ORSTOM: Agrosysteuis

ORSTOH: Interaction Retweeii

Plant and Soi] Micruorganlsm:

CDA Honor

France

U,S.

Canada

France

11.S.

France

II.S.

France

FRG

U.S.

France

Canada

II.S.

Italy

11.S.

France

France

France

France

ORSTOM: Phyeical Oceunography France

FranceORSTOM: Research on ituman

and Animal Nutrition

ORSTOM: Structures and

Basic MechaiiIsms of thc

Sea F.nvlronment

Plant Reproduction

France

Canada

Crops Llveatock Agro-Foreetry Fisheriea général
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Country
of Project

Sencga1
(conc. )

Uppcr Volca

Project Tltle CDA Donor

Reforuscatlon In thc North FRC

Research on Specles with France
Non-llgneouB ,Charactcr

Study on Agro-Llvestock Italy
Unie for Tliels and lilourbel

Réglons

Agrlcultural Development IJ.S.
Support (familng systems
research)

Cowpeas Iraprovement Canada

Cowpcas Storage—phase II Canada

Crop Protection Canada

Famlng Systems Unit il.S.
of thc Unlvcrsity of Purdue

ICRISAT Canada

U.S.

Integrated Concrol Projoct U.S,
of the National Service of
Plant Protection

Leguminous Food Crops- Canada
Phase III

National Seed Service U.S.
(laboracorlcs)

National Service of plant Canada

Protection: Plant Protection

LaboraCory

ORSTOM France

Strlga Control In Canada
Upper Volta

Village Llvestock U.S.
Developroent

Crope Llveatock Agro-Forestry Fieherles Général

X

X
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CounCry
ûf Project

Upper Volta
(cont.)

Project Tltle CDA Donor

Voltalc Inscitute of France

Agrlcultural and Animal
Husbandry Resuarch
(IVRA2)

Sahcl Régional

Integnited Pest Management II.S.
Project

ISNAR IJ.K.

ONVS: Agronomie Research IJ.S.
(dcvclopnunL of cropping
systems and ImproveJ
varletlcs)

OHVS: Agronomie Rescarch II U.S.
(Instltucional capaclcy
strengthcnlng)

Régional Pood Crop U.S.
Protection—IPH

(establishment of 7
laboratorles)

Régional food Crop U.S.
Protection TI

(support of laboratorles)

West Africa Major Cercals U.S.
RescarcU

Crops Llveatock Agro-Forcatry Flshertes Général
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