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This document has been prepared by DEVRES, Inc. and the Sahel
Institute (INSAH) in accordance with the terras of a contract with the
U.S. Agency for International Development.

The national agricultural research resources assessments which
provide the necessary background information for this document were
conducted by national agricultural research scientists from Sahelian
countries under the guidance of DEVRES and INSAH with financial
support from the U.S. Agency for International Development (under
Contract No. AFR-0435-C-00-2084-00) on behalf of the member countries
of the Cooperation for Development in Africa (CDA).

The results of the assessment are contained In the following
reports;

Volume I -

Volume II-

Volume III -

Regional Analysis and Strategy

Summaries of National Reports

National Reports;^

Cape Verde
Chad

The Gambia

Mall

Mauritania

Niger
Senegal
Upper Volta

^Each national report is printed separately.

As this report was going to the printers in August 1984, the
change of name of "Upper Volta" to "Burkina Faso" was announced.
While Upper Volta was the' correct name of the country as of the date
of the Inventory (December 1983), readers should Cake note of this
recent change.
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African Party of Cape Verde Independence
Assomada Integrated Development Project
Federal Republic of Germany
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Arable S,

BEA

CAP

CARE

CELT

CCFAN

CEPE/T
CFPCR

CFTA

CM2

CNC

Coop.
DE

DEP

DRA

ENATE

FIR

lUTE

LABOVET

MEADR

MEHP
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ONDR
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RCA

SODELAC

Yougous.

AVRDC

CAPA

CDSS

DNEF

GCDB

GOTG

GPMB

IPM

ITA

LMB

Chad

Saudi Arabia

Agricultural Education Diploma
Vocational School Diploma
Committee for American Relief Everywhere
Lake Chad Basin Commission

Command Council for the Northern Armed Forces

Chadian Primary Elementary School Certificate
Center for Training Professional Rural Personnel
Agricultural Technician Training Center
Second year intermediate course

National Consultative Council

Cooperation
Department of Livestock
Department of Water and Fisheries
Division of Crop Research

National School for Technical Agents
Fund for Rural Intervention

University Institute for Livestock Techniques
Veterinary and Animal Husbandry Research Laboratory

of Farcha

State Ministry of Agriculture and Rural Development

Ministry of Livestock and Pasture Hydraulics
Ministry of Tourism, Industry, Water, Forests,

and Hunting
National Office of Rural Development
Administrative positions (jobs)
The Central African Republic

Lake Development Corporation
Yugoslavian

The Gambia

Asian Vegetable Research and Development Center
Agricultural Vocational School Diploma
Country Development Strategy Statement
National Department of Water and Fisheries
Gambia Cooperative Development Bank

Government of the Gambia

Gambia Produce Marketing Board
Integrated Pest Management
Agronomic Projects Engineer
Livestock Marketing Board
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OMVG

SRCFJ

STABEX

AB

AD RAO

ARS

CAA

CAPA

CDR

GFC-ML II

CFPF

CIPEA

CMDT

CNRA

CNRF

CRZ

DDI

DEF

DNEF

DRA

DRFH

DRSPR

DRZ

ECIBEV

EIV

FM

lER

ILCA

INR2FH

IPR

ISAA

ISAE

ISAEF

IT

Lev

LHM

MDR

ODEM

Gambia River Basin Commission
Cotton and Jute Fiber Research Station

Export Price Stabilization Association

Mali

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

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
Diploma 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 Credit Bureau

Veterinary Nurses School
Mali franc

Rural Economics 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 Operation of Mopti
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ODIB

ODIK

ODIPAC

OHV

OMM

OMVS

OMVSO

ON

ONPS

OPAM

OPSR

OPSS

ORM

ORS

OTS

OVSTM

OZL

PAR

PEP

PIRT

PPS

PRODESO

SOMIEX

SRCFJ

SRCSS

SRCVO

SRFM

SRTPN

ISA

TSE

TSEF

TSGR

UDPM

WARDA

CNERV

CNRADA

CNROt'

CSA

DRIG

Integrated Development Operation of Baguineda
Integrated Development Operation of Kaar'ta
Integrated Development Office for Peanut and

Cereal Production

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

Senegal River Basin Commission
Sategui Deressia Basin Commission
Niger Office
National Seed Production Operation
Mali Agricultural Products Bureau

Operation for the Protection of Seeds and
Conservation of Harvested Crops

Operation for the Production of Selected Seeds
Rice Operation, Mopti

Rice Operation, Segou
Tea Operation, Sikassa

Senegal River Valleys Operation - Terekole
and Magui

Lake Zone Operation
Research Support Site
Permanent Experimentation Base
Land Resources Inventory Project

Primary Productivity in the Sahel
Western Sahel Livestock Development Project
Mali Import-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
Democratic Union of the Malian People
West African Rice Development Association

Mauritania

National Center for Livestock and Veterinary Research
National Center for Agronomic Research and

Agricultural Development

National Center for Oceanographic Research and
Fisheries

Food Safety Board

Integrated Rural Development of Guidimaka
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ENFVA

FAC

FND

lEMVT

National School for Agricultural Training and
Extension

Fund for Cooperation and Aid (France)
National Development Fund
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
UM Monetary Unit (Ouguiya)

AGRHYMET

CFEPD

CMS

CRV •

DECOR

DEF

DEP

DFF

DPP

DRA

DRE

DRF

DRVZ

DS

DSA

DSEIA

ECE

ESA

INRAN

IPDR

MDR

MES/R

MH/E
ONAHA

ONERSOL

Niger

Regional 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 Economics 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 Agronomic 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 Environment
National Office for Water Management
National Office of Solar Energy
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PQ

SAJ

UNCC

Five-year Plan
Administrative and Financial Service

Division of the Nigerien Union for Credit
and Cooperation

Senegal

ASECNA Association for Air Traffic Safety in Africa
AT Technical Assistant

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

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

Fishing in Senegal
CDH-C Horticultural Development Center of Camberene
CRA-B Agricultural Research Center of Barabey

C^A-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 Oceanographic Research Center of Dakar-Thiaroye
CRZ-D Animal Husbandry Research Center of Dahra
CRZ-K Animal Husbandry Research Center of Kolda
DFEM Middle 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 Economics
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 Economic 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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ENESA

ENFD

IRBET

ISP

IVRAZ

MEC

MDR

MES/R
MET

ORD

PAPEM

National School for Animal Husbandry and-
Animal Health

National Forestry School of Dlnderesso
Institute for Biological and Tropical

Ecology Research
Advanced Polytechnical Institute
Voltaic Institute for Crop and Animal

Husbandry Research

Ministry of Equipment and Communications
Ministry of Rural Development
Ministry of Higher Education and Research
Ministry of Environment and Tourism
Regional Development Offices

Mini-Stacion for Pre-Extension Experimentation
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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 unit
US$1

1 D

1 D

Currency unit
US$1
1 FM

1 FM

CQRRENCY EQUIVALENTS
(November, 1983)

Cape Verde

Cape Verdean escudo (C.V. Esc.)
C.V. esc. 75.56

US$.013
100 centavos

Maurlcanla

ouguiya maurltanlenne (UM)
UM56.40

US$.018
5 khoums

The Gambia

Mali

Dalasl (D)
D 2.42

US$.41
100 bututs

Franc Mallan CFM)
FM 820

US$-0012
100 centimes

Chad, Niger, Senegal, Upper Volta

Currency unit
US$1

1 FCFA

1 FCFA

Franc CFA (FCFA)
FCFA 410

US$.0024
100 centimes
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WEIGHTS AND MEASURES

cm = cencimeter
ha = hectare

kg = kilogram
km = kilometer

km^ = square kilometers
1 = liter

m = meter
2

m = square meter

mm = millimeter

t = metric ton

TLU = • 250 kg live weight steer
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I. INTRODUCTION

A. Background

The following eight country summaries form Volume 11 of the
DEVRES/INSAH project, Assessment of Agricultural Research Resources in
the Sahel. For each of the eight Sahelian countries, a summary is
provided of that country's National Report, which is an in-depth study
of the national research, training and extension Institutions. ^

This Agricultural Research Resource Inventory and Assessment was
conducted in the eight countries of the Sahel (Cape Verde, Chad,
The Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta), all of
which are member countries of the CILSS, the Permanent Interstate
Committee for Drought Control in the Sahel, It was carried out
within the framework of the high priority accorded by the member
countries of the CDA (Cooperation for Development in Africa) and the
CILSS to the need to develop and strengthen agricultural research
capability in the region- As the World Bank noted in its September,
1983 report entitled "Sub-Saharan Africa; Progress Report on
Development Prospects and Programs"^ ~~

"Even within the present state of technical knowledge,
improved incentives and marketing arrangements would permit
very large increases in agricultural output [in Africa].
However, for the longer term, increased output will depend
on the development of effective technical packages, pest and
disease control and developments in animal husbandry...
In a situation of budgetary stringency and of immediate
crises, expenditure on research having 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, essential that these programs be formulated
and implemented in ways which will enable them to contribute
more effectively to the process of development..."

^Each of the eight National Reports, which together comprise
Volume III of . this assessment,, is available separately from the United
States Agency for International Development in Washington, D.C. Volume I,
Regional Analysis and Strategy for the Sahel, can be obtained from AID
as well.

^World Bank, Sub-Saharan Africa: Progress Report on Development
Prospects and Programs, (Washington, D.C., World Bank, September 1983),
pp. 30-31.



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

This CDA initiative responds to initiatives already undertaken by
many national governments and regional entities (such as the OAU, and
CILSS) to emphasize the development of a strong capability in the
Sahel to increase agricultural productivity. The donors, therefore,
joined with African regional agencies such as INSAH in the Sahel and the
Southern Africa Development Coordination Conference (SADCC) in
Southern Africa to develop country-specific, regionally-sensitive
analyses of existing resources and to identify medium- to long-term
needs and opportunities in support of agricultural research that will
lead to increased agricultural productivity#

The assessment and preparation of this report were financed by
the U.S. Agency for International Development (AID) and carried out by
DEVEIES, 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
dissemination 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 preparation
was to consider programs up to 20 years in duration. Few specific
project ideas were developed with this timeframe in mind. However, in
developing proposals 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 severe 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 preparation of
national reports, and the subsequent regional assessment—has been a
central aspect of Che design and implementation of this study. In May
1983, INSAH, cooperating with DEVRES, Invited agricultural researchers
from the Sahelian countries to INSAH headquarters in Bamako, Mall to



discuss the study and examine the first draft of a series of
questionnaires Intended to inventory the resources (both physical and
human) available for agricultural research in the region. 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
specific subject matter areas such as export 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 the research and the
farmers who utilize the research results.

DEVRES fielded a team of experienced agricultural researchers and
development specialists to assist the National Coordinators and their
staffs, help with the establishment of a data bank at INSAH on
research resources, and develop the regional program. The DEVRES
staff consisted of a team leader, a regional coordinator, a technical
consultant, one sub-regional coordinator for Cape Verde, The Gambia,
Mauritania and Senegal, and another for Chad, Niger, and Upper Volta.
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
participated 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 regional responsibilities for coordination
of agricultural research and dissemination of the results, became the
repository of the results of the questionnaires in the form of a data
bank located at INSAH headquarters. The data collected from the study
has been organized using a standard software package—"dBase 11"—and
can be accessed on the microcomputers available at INSAH headquarters.

More Information on potential uses of the data bank can be found
In Volume I, The survey has been an important first step in creating
a data bank which (when combined with other information available at
INSAH) will provide a foundation of practical, useful data that can be
updated and refined. It 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 neighboring countries.



The Inventory and assessment were carried out from May 1983 to
April 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 cooperation with
the DEVRES/INSAH staff. The national reports are essentially the
product of the work of the National Coordinators, assisted by their
consultants, based on the responses to the questionnaires. The
regional analysis and research, strategy were developed by the DEVRES
staff In consultation with INSAH In light of the national reports, the
questionnaire, and contacts with international research organizations,
bilateral and multilateral donors and development 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 collaboratlvely 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
special 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 regional 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
dissemination of research results to the farmers.
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II. SUMMARIES OF NATIONAL REPORTS

A# Cape Verde

1, General Information on Cape Verde

a. Geography

The territory of the Republic of Cape Verde is an
archipelago located in the Atlantic Ocean, approximately 4p0-600 km ,
off of the Western African^ coast, bet;^een latitudes 17*^12 and 14°28
North and longitudes 20°44 and 25°22 West. Cape Verde's insularity
is therefore a notable geographic feature^ It is made up of ten
islands ^Inhabited) and eight islets, with a total surface area of
4,033 km • There are two different regions:

o The leeward-islands region, the farthest South-Southeast,
which includes Maio, Santiago (largest and moist populous),
Fogo (the highest in elevation), and Brava; and

o The windward-islands region, the farthest North, which
includes Sao Vicente, Santo Antao, S. Nicolau, Sal,
Santa Luzia, and Boa Vista*

(1) Geology and topographic relief

All the islands are of volcanic origin, and the
most prevalent rock is basaltic (80 percent). There is very little
sedimentary rock. With the exception of Sal, Boa Vista, and Maio,
the islands are very hilly with rough terrain due to the combined
action of volcanoes and erosiocu The elevation of the volcanic cone
(Pico) of Fogo is 2,829 m, of Santo Antao is 1,979 m (Coroa), of
Santiago, 1,935 m (P. de Antonio), and of S. Nicolau, 1,309 m (Monte
Gordo). The steep and rugged terrain has a major impact on local
environmental conditions and gives rise to many diverse microclimates.

(2) Climate

Given its latitudinal position in the northern
hemisphere, the archipelago of Cape Verde is located in the
continuation of the Sahelo-saharan zone west of the African continent.
The main climatic factors that affect the archipelago are similar to
those on the continent, with a certain degree of moderation. The
rainfall at low altitudes and on the most arid slopes is similar to
that of the sub-Saharan zone. The high elevation of some terrain
causes heavier rainfall in these areas, especially on highly exposed
slopes, and also causes a "layer of persistent fog", as on Fogo at
approximately 1,000 m. The average annual precipitation on the
archipelago ranges from less than 250 mm in the arid coastal zone to
more than 1,400 mm (exceptionally 2,000) in high-altitude humid zones.
There are four different zones—arid, semi-arid, sub-humid, and
humid—based on average rainfall which depends on altitude and slope
exposure.



Compared with the same latitudes on the neighboring continent,
the temperature Is comfortably moderated, due to the Insularity,
altitude and oceanic Influence. The average of monthly average
temperatures ranges from 27°C on the coast to 18°C at medium
altitudes, with a difference of less than 7^C between high and low
annual averages*

Again, because of the Insularity, relative humidity is higher
than on the continent during the dry season, and winds are continuous
and more regular.

(3) Vegetation

Sahellan type vegetation prevails. Notable
features of the natural vegetation on the islands Include a severe
shortage of ligneous plant life, prevalence of secondary plant
formations as a result of human Interference, which has Irreversibly
altered the original vegetation, and the pronounced originality of
plant formations depending on altitude and exposure, which correspond
to the microclimates generated by these very factors.

Since the occupation of the Islands, the population's wood demand
and livestock's forage requirements (which are met with foliage,
especially during the dry season) have led to the over^xploltation of
ligneous plant life. The result is that ligneous vegetation has
almost disappeared in the arid and sub-arid zones. Moreover, these
zones are generally the low altitude, coastal regions where most major
cities have developed and where the flat terrain provides easy access
to all areas. The scarce mature ligneous plant life that still exists
is found mostly In humid, medium-altitude zones and in places that are
barely accessible.

Cape Verde is, however, implementing a vigorous reforestation
effort, funded by several donors, including USAID and FAO. Vast
lowland areas are being planted in Prosoplo, Parkinsonia and other
tree species. Cape Verde recently completed its first national
forestry seminar, which indicates the Importance given by the
government to this endeavor.

(4) Soil and water

The soil of Cape Verde is not very diverse because
of the steep slopes, but is all of volcanic origin, generally rich in
nutrients, and rather well structured. Having been overused and
unreplenished for a century or more, the soils are extremely sensitive
to the erosion arising from the steep slopes and the sudden, Intense
rain. Too often, the soils lack adequate water.

For all of these reasons, the soil of Cape Verde is not very
productive; however, the top soil found in valleys can be productive
if irrigated. The total area suitable for cultivation Is 36,784 ha.
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