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PREFACE
 

ASSESSMENT OF AGRICULTURAL
 
RESEARCH RESOURCES
 

IN THE SAHEL
 

This document has been prepared by DEVRES, Inc. and the Sahel
 
Institute (INSAH) in accordance with the terms 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-O0-2084-00 and Project No. 698-0435 entitled
 
Strengthening African Agricultural Research) 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 - Regional Analysis and Strategy
 

Volume II - Summaries of National Reports
 

Volume III - National Reports: 1
 

Cape Verde
 
Chad
 

The Gambia
 
Mali
 

Mauritania
 
Niger
 
Senegal
 
Upper Volta2
 

These reports are available in microfiche or printed form in
 
French and in English at a cost determined by document size ar the
 
following address:
 

U.S. Agency for International Development
 
Document and Information Handling Facility
 

7222 47th Street
 
Suite 100
 
Chevy Chase, MD 20815
 
Telephone: 301-951-7191 ext. 26
 

lEach national report is printed separately.
 

2As 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 Lake note of this 
.ecent change. 
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CIPEA (See ILCA)

CIRES Ecoaomic and Social Research Center of 
the Ivory Coast
 
CRDI (See IDRC)
 
CRES Regional Solar Energy Center
 
CRSP Cooperative Research Support Program
 

CRTO Regional Center for Remote Sensing at Ouagadougou
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 Center for Tropical Forestry 
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 Gambia River Basin Commission
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IARC International Agricultural Research Center
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 International Bank for Reconstruction and Development
 

ICRISAT International Crops Research Institute for the
 
Semi-Arid Tropics


IDA International Development Association
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(Canada)
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Currency unit 

US$1 


1 C.V. esc. 


1 C.V. esc. 


Currency unit 

US$1 


ilU 

1UM 


Currency unit 


US$1 

1 D 

I D 


Currency unit 

US$1 


1 FM 

I FM 


i FM 


CURRENCY EQUIVALENTS
 
(November, 1983)
 

Cape Verde
 

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

USS.013
 

100 cencavos
 

Mauritania
 

= ouguiya mauritanienne (UY)
 
= UM56.40
 
= US$.018 
= 5 khoums 

The Gambia
 

= 

Mali
 

= 

= 

= 

Dalasi (D)
 
D 2.42
 
US$.41
 

100 bututs
 

Franc Malian (FM), Franc (FCFA)
 
FM 820
 

US$.0012
 

100 centimes
 

0.5 CFA
 

Chad, Niger, Senegal, Upper Volta
 

Currency unit 

US$1 


I FCFA 

1 FCFA 


Franc CFA (FCFA) 
= FCFA 410 
= US$.0024 
= 100 centimes 
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1 

WEIGHTS AND MEASURES
 

cm centimeter
 
ha hectare
 
kg kilogram
 
km kilometer
 
km 2 square kilometers
 

liter 
m2 meter 
m square meter 
mm millimeter 
t metric ton 
TLU 250 kg live weight steer 
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ABOUT THIS ASSESSMENT
 

A. Background
 

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), a] 1 of
 

which are member countries of the CILSS, the Permanent Interstate
 

for Drought Control in the Sahel. (See Figure 1.) It was
Committee 

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'l:
 

"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 ani-al 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.
 

that these programs be formulated
It is, therefore, essential 


and implemented in ways which will enable them to contribute
 

more effectively to the process of development..."
 

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 louthern
 

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
 

IWorld Bank, Sub-Saharan Africa: 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 Conference (SADCC) in
 

Southern Africa to develop country-specific, regionaily-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
 

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 Activ.ties (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 c'perience 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 co.llection of data, the preparation of
 
national reports, and the subsequent regional assessment--has been a
 

central aspect of the design and implementation of this study. In May
 

1983, INSAH, cooperating with DEVRES, invited agricultural researckers
 
from the Sahelian countries to INSAH headquarters in Bamako, Mali 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
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specific subject matter areas such as export and food crops,

livestock, agro-forestry, fisheries, and farming systems. 
The
 
questi.onnaires 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 reg!onal 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. 
Irn
 
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 their 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 I"--and
 
can be accessed on the microcomputers available at 
INSAH headquarters.
 

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. 
Annex 4 of this report

contains detailed information on the contents and potential 
uses of
 
this data bank.
 

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,
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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 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
 

special efforts to take into account research work already carried
 

out, underway or proposed. This is consonaut 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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EXECUTIVE SUMMARY
 

A. Purpose and Procedure
 

I. Purpose
 

The purpose of the Agr.cultural Research Resource Inventory
 
and Assessment carried out in eight countries of the Sahel was to conduct
 
a country-specific, regionally-sensitive analysis of existing
 
resources and to develop a 20-year regional agricultural research
 
strategy to strengthen existing national and regional activities. It
 
was carried out within the framework of the high priority accorded by
 
the member countries of CILSS (Permanent interstate Committee for
 
Drought Control in the Sahel) and the CDA (Cooperation for Development
 
in Africa) countries i to the need to develop and strengthen agricultural
 
research capability in the region.
 

2. Procedure
 

The inventory, assessment and preparation of the strategy
 
were carried out by DEVRES, a U.S.-based private contractor located in
 
Washington, D.C., assisted by two subcontractors, the Institute du
 
Sahel (INSAH) located in Bamako, Mali and the Midwest Universities
 
Consortium for International Activities (MUCIA), headquartered at Ohio
 
State University. The project was financed by the U.S. Agency for
 
International Development (AID), acting on behalf of all the CDA
 
donors in the area of agricultural research for the Sahel and the
 
southern African regions.
 

The assessment of agricultural research resources in the Sahel 
involved over 50 African agricultural researchers, developers, 
extensions advisors and educators from eight countries (Cape Verde, 
Chad, The Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta), 
a regional research organization, INSAH and DEVRES staff of
 
experienced agricultural researchers and development specialists. The
 
inventory was based on a detailed questionnaire developed by DEVRES, 
INSAH and MUCIA it consultation with agricultural researchers in the 
Sahel. It covered research, extension and training activities.
 
Senior researchers from each of the Sahelian countries were hired to 
conduct the inventory and prepare the national reports for their 
respective countries based on the results of the questionnaire. The 
bulk of the data collection and the writing of the national reports 
were carried out from September to December 1983. INSAH, because of
 
its regional responsibilities for coordination of agricultural
 
research and dissemination of their results, became the repository of
 
the results of the que3tionnaire in the form of a comprehensive
 
computerized data bank.
 

iThe CDA is an informal association of donor countries comprised of
 
Belgium, Canada, France, Germany, Italy, United Kingdom and the United States.
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The r-gional analysis and research strategy were developed by the
 
DEVRES statf in consultation with INSAH in light of the national
 
reports and other data available. From January to April 1984, the
DEVRES/INSAH staff collaboratively designed the proposed programs and
activities to carry out the strategy elements. Particular attention 
was given to seeking ways to strengthen existing national and regional 
research activities.
 

B. Conclusions
 

1, Food deficits in the Sahel 
are increasing
 

Food production in the Sahel is failing to keep pace with
 
population growth. While the traditional food production systems that

have evolved over time are well-adapted to the physical characteristics
 
and resource limitations of the region, they are 
inadequate in the
 
face of rapidly expanding rural and urban populations. This is
demonstrated by the growing imbalance 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 atirual 
compound rate of 2.6 percent). In less than 70
 
years 
(by the year 2050), unless a rapid decline in fertility occurs,

the population in the region will quadruple to 
136 million. Without
 
dramatic advances in agricultural productivity in the next 10-20
 
years, the gap between domestic food supply and demand will continue
 
to widen. 

Similarly, while all of the countries in the Sahel have

individually and collectively adopted 
 a priority objective of 
achieving food self-sufficiency, they have, in the short term, had 
to
 
rely on increasing their commercial and concessional imports of
 
cereals to meet 
the food needs of their people, especially in the
 
urban areas. In the 
lasL five years (1978-1982), regional cereal
 
imports reached 
an average of one million metric tons (MT)--more than
 
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 fisheries. The
 
constraints are 
both direct 
(those which constrain production and

productivity directly such as 
low soil fertility, deficient 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 socioecokiomic factors).
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These )nstraints are complex and interrelated, involving
 
political, technical, physical, social and economic factors. They
 
must be reduced to increase agricultural productivity and move toward
 
a situation of increasing food security. To reduce these constraints
 
it is vital to strengthen both national and regional research capacity
 
to: 1) plan and establish research priorities, 2) finance and carry
 
out effective agricultural research programs, and 3) disseminate
 
successfully to farmers the results of this work.
 

3. 	 Agricultural research can help reduce constraints to
 
increased productivity if an adequate "critical 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 capita agricultural output in the Sahel.
 
Currently, agricultural research, extension and training programs in
 
the Sahelian countries differ substantially in terms of focus, number
 
of personnel, funding and institutional. support. However, there may
 
not be the requisite "critical mass" of research institutions, trained
 
professionals, material or financial resources to undertake the
 
research which will significantly increase productivity in the region.
 
In 1983, there were 289 agricultural research programs/pvojects in the
 
Sahel of which 223 were ongoing, 12 were "new starts" and 54 were
 
proposed for implementation. Over half of the continuing activities
 
focused on crops research; 26 percent focused on livestock. The
 
remainder included research on forestry and ecology, fisheries and
 
technology. The numnber of activities per country varies widely from
 
si.. (in The Gambia) to 31 (in Mali) as does their size and scope.
 
There are presently about 80 research stations and substations in use
 
across the Sahel.
 

The number of personnel involved in agricultural research,
 
extension and training is also a useful indicator of the level of
 
effort. In most Sahelian countries today there are still inadequate
 
numbers of national agricultural researchers available to meet
 
research needs. For example, in 1983 the total number of professional
 
research personnel in the Sahel, including expatriates, was only 634.
 
Approximately one-third of these are agronomists. In certain critical
 
research disciplines, especially the social sciences, gaps of
 
qualified professionals working on agricultural research are
 
particularly noticeable. Similarly, the technical range of
 
capabilities among the 1,261 professional Sahelian and expatriate
 
extension personnel is limited with plant avd animal scientists,
 
engineers and economists in shortest supply. Also in short supply are
 
instructors who are qualified to train graduate level agriculturalists--as
 
a result only five of 40 national agricultural training centers in the
 
Sahel offer advanced training. 

Severe financial constraints also impact directly on agricultural 
research, extension and training efforts in the Sahel. For example,
 
research institutions often face operational difficulties caused by
 
delays in the release of funds and the inadequacy of funds for follow­
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up on fie' trials. 
Extension services report diLficulties in
 
obtaining adequate funds for field work, training and upgrading staff.
 
Training institutions report difficulty in funding adequate teaching

staff. Researchers and technicions 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 inadequate, short­
sighted and sometimes improperly focused. 
Yet, given their own
 
financial difficultieo, initial and subsequent 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 priority, 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 regional research projects. For example, donors
 
must be certain that complete financing is av;ilable for long- and
 
medium-term pcojects, if such projects are to be viable and
 
successful. 
Unless donors a~e prepared to cover recurrent costs
 
fully--in addition to 
the usual equipment and other start-up and
 
training costs--attempts to increase the priority given to
 
agricultural research in the region will fail.
 

4. A regional 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 regional framework can help to 
overcome certain gaps

at the national level and to 
ensure th. t adequate resources are
 
brought to bear on key problems. A regional approach could help to
 
rationalize the effective and efficient use of scarce human,

financial, technical and administrative resources.
 

Fcuitful regional collaboration, however, will require an
 
established and agreed-upon agricultural research policy framework at
 
both the national and regional levels for carrying out specific

projects and programs. Agricultural research policy in the Sahel
 
should be designed at both national and regional levels, to:
 

o 
 Ensure sharply focused projects;
 

o Encourage the establishment of clear research priorities;
 

o 
 Support careful evaluation of existing work;
 

" Sustain that ongoing work most likely to produce the results
 
desired and expected;
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Sahel. While most research on such issues is done at 
the national
 
level, ther- is a need for more multi-country or regional activity on
 
some policy issues to enable individual countries to benefit from the
experience of their neighbors and 
to resolve issues with regional
 
import.
 

5. 	 Provide administrative and management training
 

The lack of administrative and management capability in the

field of agricultatcal research has been one of the serious constraints 
to designing and car ,ing out rec arch programs and projects in the

Sahel. In addition, supp)rt skills, such as 
 those in finance, budget

and personnel management, are also very limited in the region.

Another kind of management research is the planning and establishment
 
of research priorities. 
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 multidisciplinary approach to agricultural
 
research
 

The compartmentalized single discipline approach to

agricultural research in the Sahel is an imiporcant constraint 
 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, livestocc, or soil
 
fertility, etc.) and has ignored other aspects of 
 agricultural 
production (e.g., socioeconomic aspects) which would enable 
the
 
results of the research to be applied more effectively and thus make 
an appreciable difference in agricultural productiviiy. The use of a
 
multidisciplinary approach as well as more multidisciplinary teams in
agricultural resea:ch is just 	beginning in the Sahel and will 	require
specific action by donors and country governments. In addition, given
the complexity of, and interrelationships among, technical, social and
 
economic factors and the interdisciplinary requirements of much of the
 
research concerning them, it 
is likely that the increased availability
 
of inexpensive mJ-rocomputers will be useful.
 

7. Strengthen linkages betweenthe researcher and the farmer
 

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 capability of the public

and private entities which link the two is a high priority activity.

In this regard, the ability of the extension service to provide an
effective link between the research station and the farmer should bestrengthened. Programs should be developed for the technical training
and upgrading of extension supervisors so tnat they can communicate 
intelligently with the researchers and the farmers. Extension

supervisors should also be provided vith sociological/training 
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skills in ( .ler to be able to help their extension staff in 
communicating with farmers and understanding their problems.
 

8. 	 Pro-'te networking among research and trainin
 
inst .tutiona
 

Current agricultural research suffers from a lack of
 
communication among Sahelian researchers and 
training institutions,
 
Vigorous networking among agricultural researchers is one way of
 
overcoming the constraint to carrying out and delivering effective
 
agricultural research which derives from the presently limited number
 
of highly-qualified researchers in the region. Networking will help
 
to optimize human and naturai resource utilization by more closely
 
linking the national, regional, and international agricultural
 
research and training institutions and efforts. Intellectual 
interchange amoag researchers in their respective fields stimulates 
new ideas and creative solutions to difficult and complex problems, 
avoids pitfalls already encountered, avoids duplicatton, and speeds
 
research. It can also enhance professional development. Some
 
examples of netvorks that could be strengthened or established include
 
networks on foodgrains, farming nystems research, peanuts, fisheries,
 
small ruminants, soil fertility and soil and water, and women in
 
agricultural production.
 

9. 	 Increase inforamtion available 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 co
 
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 udder 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 region.
 

10. Increase opportunities for private sector 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 role in the research and
 
development cf appropriate commercial technologies. While specific
 
action should take place nationally, regional 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. 	 Regional Strategy Implementation
 

Twenty-seven regional agricultural research programs and
 

activities have been proposed to carry out the above-described
 

These programs and activities may be categorized
strategy. 	 as
 

-follows:
 

Res&arch Networks
 

1. Foodgrains and cowpeas research network
 

2. Farming systems research network
 

3. Soil fertility and soil and water research network
 

4. Fisheries research network
 

5. Research on irrigated crops
 

6. Peanut research network
 

7. Small ruminants network
 

TrainLng Programs
 

8. Training of research scientists
 

9. Training of research technicians
 

10. 	 Improvement of agricultuiral research management
 

Research Support Services
 

11. 	 Strengthening INSAH's scientific and technical information
 

12. 	 Dissemination of applied agricultural research results
 

13. 	 Planning and analysis of agronomic experiments
 

14. 	 Improvement of agricultural statistics
 

15. 	 Private sector participation
 

16. 	 Creating a regional phytogenetic resource center
 

Creating a regional center for introduction and quarantine of plants
17. 


Research Programs
 

18. 	 Agricultural research policy
 

19. 	 Production and utilization of firewood
 

20. 	 Women in agricultural production
 

21. 	 Technology and processing of foodgrains
 

22. 	 Bovine pathology
 

23. 	 Small-scale mechanization in agriculture
 

24. 	 Climatology studies
 

25. 	 Restoration of the Sahelian ecosystem
 

26. 	 Improvement of the Azawak cattle breed
 

27. a imal breeding in the Tsetse-infested Sudanian zone
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All of these programs and activities are essential to the
 
successful Pttainment of the objective of improving agricultural
 
productivity in the Sahel. Priorities have been suggested, however,
 
in terms of their proposed start-up dates and )evel of priority
 
relative to the whole strategy. These activities are set in a 20-year
 
perspective and have been shaped so as to complement 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.
 

The regional agricultural research Strategy proposed in this
 
document was reviewed and accepted at a joint CDA-CILSS Consultative
 
Meeting in October 1984.
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I* REGIONAL ANALYSIS
 

A. Agricultural Production in the Sahel
1
 

1. Overview
 

One of the critical problems facing the Sahelian countries
 

today is the failure of food production to keep pace with population
 

growth. While the traditional food production systems that have
 

evolved over time are well-adapted to the physical characteristics and
 

resource limitations of the region, they are inadequate in the face of
 
rapidly expanding rural and urban populations. Moreover, the
 
situation is not getting better; it is getting worse. In less than 70
 

years (by the year 2050), unless a rapid decline in fertility occurs,
 
to 136 million people.

2
 
the population in the region will quadruple 


This zould mean that unless dramatic advances are made in agricultural
 

productivity in the next 10-20 years, the gap between domestic food
 
supply and demand will continue to widen.
 

Over the last 20 years, a number of agricultural programs and
 
projects have been undertaken to improve productivity in agriculture
 
and in the rural sector generally. These have had mixed results, but
 

less was accomplished than expected. Moreover, numerous constraints,
 
both directly and indirectly related to production, continue to hamper
 

the successful implementation of programs and projects in the region.
 
As a result, no country has become food self-sufficient or even self­

reliant.
 

Thus, to assure the availability of basic food supplies for the
 

people in the region, most Sahelian countries have significantly
 
increased their food imports. Traditional food production systems,
 
which provide subsistence for producers, have adjusted to the
 

substantial rate of increase in the rural population principally by
 

increasing the area of land used. With stagnant or even declining
 

yields, however, this growth in area cultivated has not generated a
 

lIn addition to the knowledge of the technicians involved, this
 

background relies on the Sahel Levelopment Planning Team's 1984 draft
 

Strategy Paper, Club du Sahel doauments, the Report of the Sahel
 
Working Group Vol. I and II, IBRD, 1981, and Environmental Change in
 

the West African Sahel and Agroforestry in the West African Sahel,
 
National Academy of Science, 1983. A more detailed description of the
 

Sahel Region may be found in Annex 1. Annex 2 contains a number of
 

regional tables.
 

2See Table 2-3: Population Growth in the Sahel--1970,
 

1975, 1980, 1982, 2000, 2050, Annex 2.
 



surplus of foodgrains adequate to meet 
urban demands. Moreover, it is
 
likely to have led to 
increasing degradation 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 decline in per capita food availability will occur in these
 
countries in the future unless major efforts 
are made to prevent it.
 
In a region where over 80 percent of the population is rural and per

capita agricultural production is 
virtually stationary, such efforts
 
must 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 managerial skills. The complexity of the research task,

however, should not be underestimated. 
 It reflects the complexity of
 
the problems to be solved.
 

It is important to understand that farms are often very

complicated operations. Farmers generally exploit all of the
 
available ecological niches that are 
profitable. These include
 
rainfed upland, flood recession areas, low-lying valleys which receive
 
runoff water and irrigable zones. Farmers engage in 
both crop and

animal production activities and often in non-farm activities as 
well.
 
No single technology or 
technique to increase productivity will be
 
appropriate to all conditions. 
 Farmers differ in their managerial

ability and in their access to 
land resources and are sensitive to
 
economic conditions. Moreover, any long-term research program 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 understanding of the environment and

the effects of human activities in agriculture interacting with the
 
environment.
 

The following sections describe in more detail 
the current food
 
deficit situation in the region and constraints to improving

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. Deterioration of the food balance in the Sahel
 

The Sahel has experienced a growing intbalance 
between
 
domestic cereal production and consumption. For the region as a
 
whole, over 
the 13-year period from 1970-82, domestic cereal
 
production increased 
27.8 percent (an annual colnpound rate of only

2.07 percent). During the same 
period, population increased 35
 
percent (an annual compund rate of 2.6 percent). Thus, although food
 
production is increasing gradually, it 
is not keeping up with the growth

of the population as indicated by the per capita data in Figure 2.
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All of the countries in the Sahel have individually and

collectively adopted a priority objective uf achieving food self­sufficiency. In the short-term, however, they have had to 
rely on
increasing their commercial and concessional imports of cereals to
 
meet the food needs of their people. Figure 3 indicates the increase

in cereal imports for the region between 1970 and 1982. 
 At the

beginning of the 1970s, vhe level of 
cereal imports for the Sahel 
was
between 400,000 and 600,000 metric 
tons (MT) per year. During the

drought years of t973-1975, imports increased 
to between 800,000 and

900,000 MT annually. 
 While imports dropped slightly in 1976 and 1977,
they began to increase again in 1978. 
 In the last five years (978-82),

regional cereal imports reached an average of one million MT--mor,
than double the amount in 1970. In 1982, with exceptionally high
assistance to Chad, imports were three times those in 1970. 
 On a per

capita basis, imports have more than doubled to meet consumption
 
needs.
 

When cereal importations are examined by country, the situation

is even more dramatic. While Senegal has consistently imported the
 
most in terms of metric tons, its rate of increase since 1970 in gross
imports is among the smallest. 
 Niger has had the highest rate of
increase in imports--more than 15-fold since 
1970; Mauritania and

Upper Volta have tripled their imports; Mali, Senegal, the Cape Verde
Islands, and The Gambia have about doubled their 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 coui.rries.
 

Given natural resources, most analysts agree that certain Sahelian

countries, such as 
Chad, Mali, Niger, and Upper Volta, can

realistically aim at nearly complete self-sufficiency in food,

is, aggregate domestic supply equal to domestic demand. 

that
 
For the other
Saheliai countries, the food deficit 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 generation

of exports to pay for an increasing part of 
the costs of importing the
 
required foodstuffs.
 

Given the climatic variability of the 
region, however, all of the
Sahtlian 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 all of the problems of its

collective programming for consumption and security, has been useful
in this regard. At the same 
time, many Sahelian countries have taken
 
steps to ensure that the food 
aid does not engender disincentives for
indigenous 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
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provide adequate 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. Constraints to Agricultural Production in the 
Sahel
 

There are a number of serious constraints to increasing agricul­
tural productivity in the Sahel. 
 These may be categorized as follows:
 

o 
 Constraints that apply generally to all agricultural
 
production;
 

o Constraints to increased 
crop production;
 

o Constraints to 
increased livestock production;
 

o Constraints to increased agro-forestry production; and
 

o Constraints to increased artisanal fisheries production.
 

Table I details these constraints. 
 Each type of constraint is
 
divided into 
two categories: (1) Direct Constraints--those factors
 
which constrain production and productivity directly such as 
low
 
soil fertility, deficient and poorly distributed rainfall; Lack of
 
appropriate technology for controLling plant diseaseF and pests, and
 
for maintaining the fertility and physical structure of 
soils, and
 
(2) Indirect Constraints--those factors which impede the development

and application of solutions to 
the direct constraints such as insti­
tutional and policy weaknesses--e.g., including inappropriate

institutional structures, poor project administration; insufficient
 
understanding of socioeconomic factors.
 

These constraints are complex and interrelated, involving

political, technical, physical, social and economic factors. 
 To
 
reduce these constraints and thus 
to move toward a situation of
 
increasing food security, it 
is vital _o strengthen both national and
 
regional research capacity to: 
 (1) plan and establish research
 
priorities, (2) finance and carry out effeccive agricultural researca
 
programs, and (3) disseminate successfully to farmers the results of
 
this work. Establishment of Sahelian capacity to 
create, manage, and
 
utilize research results over the next 
20 years is a sine qua non 
to
 
achieving increased per capita agricultural output in the Sahel.
 

C. Agricultural Research in the Sahel
 

I. Assuring an adequate "critical mass"
 

Agricultural research, extenston and 
training programs in
 
the Sahelian countries differ substantially in terms of focus, number
 
of personnel, funding and institutional support. A partial overview
 
of 
the current extent of agricultural research, extension and training
 
programs by country is presented in Table 2. 
Mist of the Sahelian
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Table 1: 	 Mjor Constraints to Agricultural Productivity Found in the Sahel: Ceneral, Crops, 
livestock, Forestry, arm! Fisheries 

Direct Contraints 	 Idirect C.cstraints 

Gmeral (bn 

0 HtI CI W NWHM OF WEU 1-qJAMM AND 
R Y AND M 

There are not enough agriculturalists, social 
scientists and technicians ,xlrkirdq in research 
to meet the present and futur needs of 
agricultural research. Advance degree 
training is needed, as ;ell as training in 
carrying out field research successfully. A 
relatively large number of expatriates continue 
to be needed to carty out research and training 
activities. 

o 	 INMHQIAE K NICINAFA LMMGE: 
There is often very little functional Inter-
action between scientific information and tech-
nology (either from outside or from the national 
agricultural system) and the majority of the 
the farmers. They may sometinmes have direct 
access to this information, but usually it 
has come through an extension system. Too 
often potential soiutions to farmers' numerous 
problems are constrained by lack of information 
on farm conditions, and they often do not 
address the im-st urgent prot 1'-ms. The 
extension workers therefore lose, in that 
the techniques which they propose are often 
either scientifically unsound or unacceptable 
to the farmers. The Sahel has an urgent need 
for a more effective association between 
research, extension and farmers. The 
agricultural training institutions could 
also be profitably included in the system. 

0 	 RNI)FXM] A I MG AND/OR E IN 
APRIJIMRAL MS WHNWAM : While many 
African researchers have received excellent 
training in their discipline, very few have 
received management training needed to 
administer an institute or specific research 
programs (e.g., including budget, personnel, 
procurement, etc.), or training in the 
establishment of priorities among research 
activities, 

ai~ 

o 	 INPFHPAIE MIQJMITU POLICIES: Certain 

agricultural policies are not compatible with 
one another and hinder the accomplishment of 
self-sufficiency. Incre _..in food produrtion, 
meat pruduction, and fish is proposed for the 
domstic market, but at the same time significant 
increases are expected in exports of grounduts, 
cotton, livestock, meat and fish. Tlhe sub-region 
does not currently have the capacity to satisfy 
both these demands at the same time. 

0 	 PRT( DISIMMUIVES: Prices of iiorted foods 
are often maintained at too low a level, which 
can have a negative effect on the price of 
dometically produced foods. This does not 
provide a sufficient incentive to the farmers 
to undertake risks that may lead to an increase 
in production. 

o 	 DEFIMM ]FRAS'IMJUE: The considerable 
investments mde by the governments to 
improve the infrastructure and the national 
services and household wter supply, should 
not only be directed towards the urban areas 
but also the rural. Otherwise, an increasing 
rural exodus will reduce the agricultural 
production capacity. 

o 	 1I FFCMEM A(RICMJU[URAL CRE)IT: Except in 
production of cotton, there does not seem to 
be a practical system of short- and mediun­
term credit which provides the credit when 
it is needed and does not over burden the 
farmer. Cooperative credit remains to 
be organized almost everywhere in the 
region and in the sub-region. 

o 	 Il&FFICIW INPUr AND SERICE DELIVERY: With 
the very tight government budgets, delivery of 
inputs and services, including appropriate 
machinery, often is not conducted in a timely 
fashion and hence production problems intervene. 
The private sector in some other countries has 
not played an active role in these areas, but 

potentially could be helpful. 

aThese include constraints wich generally affect all of the sectors that are associated with food in a 

broad sense. These analyses draw heavily on the responses of the survey questionnaires. 

SOURCE: Data collected from the DEVRES/INSAH Agricultural Research Resource Assessment, 1983. 
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Table 1: Major Constraints to Agricultural Productivity FRrmd in the Sahel: General, Crops,
Livestock, Forestry, and Fisheries (cont.)
 

Direct Contraints 
 Indirect Constraints 

General Ccxsraints (cont.) 

" 	 2I[qE OMNCATIM AND FXQWCSo 
AMM EXISTING RESEARCHRS: A frequent 
complaint amng researchers is the lack of 
information and exchange of ideas about on-

going agricultural research work in the 
same field, not only betwen researchers in 
the Sahelian countries but also with those in 
other West African countries, and semi-arid 
zones around the nrld. This lack of commini-
nication or '"et-rking" can lead to duplica-
tion of effort and inefficient use of scarce 
human resources. In addition, it eliminates 
the synergetic results which can result from 
conmtmication bet,,een agricultural researchers 
working on similar problems. 

o 	 MCL (F APPROPRIAIE TEflIDGIES: Progressive 
technological changes m st occur if general 
productivity is to be rapidly increased. 
Drought and pest resistant varieties, tsetse 
fly resistant aninals, proper light farm 
machinery, etc., do not exist for the most 
part. 

(Er-an 

" 	 RAINFALL DEFICIENCY: Rainfall Is inadequate 
either in total amount or in its distribution, 
There seem to be different elements of this 
problem. The Sahel as a zone has had a low 
rainfall throughout its known history, but 
the population has been able to adapt the 
food production to this permanent phenomenon. 
In the last ten years the sub-region seers 
to be passing through a marked cytle of 
dry weather which some experts feel could 
lead to irreversible desertification in 
nunrerous places. The pre-sent difficulties 
seem 	to be increased intheir effect because 

people have not developed certain practical 
methods for conserving and using the Limited 
quantity of ra ifall to the maxinun or to 
add to the groundter. 

to Crop Pr 

o 

CAN ULBM FVOG TASTES: Food habits change 
rapidly especially among the continually 
increasing population in the towns. For 
example, people want to buy easy-to-prepare 
foods like bread, rice, milk, eggs, vegetables 
and conserves. In almost all of the countries 
new demand cannot be fully satisfied. lack of 
a profitable processing and handling system for 
traditional and new foods Ls a constraint to 
increasing the consuption of local food crops.
 

.	 a 

LRIM ) F'IICSYSM APROI : In Africa, 
as in ther developing areas of the world,
 
it is fashionable to talk of "system of
 
production". The basis of this new approach
 
is logical. The attempt ismade to work
 
closely with the farmer by program including
 
as many as possible of the factors necessary 
to obtain a much greater advantage fron his 
physical and technical environment. iowever, 
in the Sahel, there is roon 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 different types of 
livestock and even agro-forestry and 
fishing in sore regions.
 

aln almost all of the Sahelian countries the following are produced: millet, sorghum, rice, cowpeas,peanuts, manioc, maize, vegetables, sweet potatoes, mangoes, and papaya. The following are grown in more than one of the countries: cotton, citrus, pineapples, sugar cane, dates, sesame, shea nuts and tobacco. 



Table 1: Major Constraints to Agricultural Productivity Found in the Sahel: General, Crops, 

livestock, Forestry, and Fisheries (cont.) 

Direct Contraints Indirect Constraints 

Cbvtraints to Crop Prouction (cont.) 

0 CROP I(SES DOE ID PI D1EASES, WEDS AND 
PREDT : The insufficient level of food 
crop production is further diminished by plant 
diseases, weeds and predators (particularly 
insects and birds). Losses start in the 
field but continue after harvest, during 
storage and marketing. In some cases the 
technology to correct this is known but it is 
normally too costly or too difficult to master 
for the majority of farmers. *ew methods are 
continually being sought which uuuld be more 
adaptable and less costly. 

o UNAVAILABILTY (F NED) A I M INRUI : 
There are sometimes difficulties for the farmers to 
buy certain factors of production such as fertilizer, 
pesticides, farm tools, and farm equipment. Often, 
these factors of production cannot be profitable 
in th2 present system because of logistical problem; 
the inputs arrive too late or they cannot be acquired 
in time because of difficulties with credit. 

0 MWFQW SOIL MANMENt: To allow a transformation 
of the traditional system, most of the soils are not 
well enough known to be exploited in an optimal way 
and the management of soils needs to be improved; 
insufficient use is made of crop rotation, and 
transformation of the traditional system, most of 
the maintenance of soil fertility is a mjor concern. 
In short, what is known on soil managemnnt is difficult 
to comunicate to the farmer. 

o LNX OF R4M SUITABLE VARIEIES: Despite 
the large mnber of crop varieties used, there remains 
a vast job of crop breeding to be done, and 
unfortunately Sahelian Africa has not yet been able 
to benefit from a "green revolution" with spectacular 
varieties and high yields. A patient approach is 
required for the improvement of a considerable number 
of traits-drought resistance, shorter growth cycle, 
disease resistance, increased yields, taste, etc. 
One means which is beginning to be used is a system 
of trials run under actual farm conditions and on 
sufficient scale. 
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Table I: Mjor Constraints to Agricultural Productivity Found in the Sahel: General, Crops, 
Livestock, Forestry, and Fisheries (cont.) 

Direct Contraints Indirect Constraints 

CQ-traints to Crop Production (cont.) 

Once 	 an improved variety is identified, there is 
still the problen of multiplication of seed to
 
obtain the required amount. The difficulties
 
change with species and the individual varieties
 
involved. Finally, the process has to reach the
 
farmer's field as early as possible, with his
 
agreement to and his understanding of the special
 
requirements of the new variety. The survey
 
respondents often deplored the damaging delays
 
in the delivery of seed both of old and of 
new varieties. 

o 	 EXSSIVE SIALL FAR , RIS: In introducing new
 
techniques or methods to increase 
crop production,
 
it is necessary to relieve the farmer from carrying
 
the entire risk. Before a systen can he extended,
 
its technical validity must be established as well
 
as its possible acceptance by the farmers. Many
 
of the people surveyed identified non-viability
 
of the extension ther.s as a major constraint.
 

bMra=to U.lvestuo¢'. Pt, ,- . 

UGX 	OFR'flFAU. FORFORAG AND F WATEIM: o DIFFLWLT CMUCEATION WIT HEROM: The 
In this case also, excessive deficiencies in majority of the herders in the Sahel move 
rainfall have reduced the potential forage constantly. It is difficult to reach these 
vegetation which In turn hai led to a reduction people with a fixed type of organization.
in the herd ard has wakned the animals anod The high level of illiteracy also makes it 
made them iore vulnerable to diseases, Some- necessary to use oral itea-s of comanications, 
times watering has become more difficult due such as radio. 
to the drying up of the old water sources. 

0 S-CIO-MDrrML FACIlRS: Such traditions 
o FICIW DI7iM COXIIML: Control as walcoing other herders who want to use 

of the livestock diseases remains an enormous a pasture are also mentioned. 
constraint (Pulmonary syndrome of small 
ruminants, rinderpest, bovine peripneuunia, o DSWBIMr (FO FAIRNM AND 
etc.). It J particularly appropriate UVM1XXX PRI (mixed farmbig): 
to establish a, 2ffective mechanism for Programs for farmers tend to be compart­
regional collaboration since the diseases mentalized into those for crops and for 
do not respect political frontiers. 	 animals, falling therefore within LIe 

mandate of the sponsoring department. 
o 	 LIM ) SX1E FMR NEEDE ANIMAL FMD. However, from the standpoint of the 

Improved access is necessary for livestock farmer it is the timely and efficient 
producers to agricultural agro-industrial utilization of all on-farm resources which 
by-products so that the periods of forage offers substantiaL pxtential for increased 
shortage can be covered and so permit productivity, (for example, prograas which 
finishing of animals to occur closer emphasize techniques such as use of animal 
to the markets, droppings for fertilizer on plants, animal 

traction for plowing, use of remains in the 
fields after harvest for forage, etc.). 

amne constraints identified covered both the traditional and the new types of arnmal production. 
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Table 1: Major Constraints to Agricultural Productivity Found in the Sahel: General, Crops, 

livestock, Forestry, and Fisheries (cont.) 

Direct Contraints Indirect Constraints 

Cmstraints to Aro-fret 

RM) BECAUSE CF D 3IX T:o 	 LIM=I NRATION 
The great problem of the drought has made 
it difficult to preserve trees and obtain 
natural regeneration. 

0 	 DE4AND EXCES PREDUL(IM: With a 
constantly increasing population wood 
consumption in many areas exLeeds production 
and contributes to reduced resistance to 
desertification because the soils retain 
less moisture and the trees no longer 
impede the drying winds. 

o 	 LVAMANGM BUM FIRES: Traditionally 
in the Sahel, farmers buxrn their fields to 
clear the land for the next plantig. This 
practice often destroys pasture, tree leaves 
or forage i eded by animals, and damagea the 
trees themselves. 

USE (F NEW TFON(;Y: 
technology for creating new forests or woos 
in the Sahel with woody specim-s of forages 
is quite recent and needs to be consolidated, 
tested more, and put into use. 

o 	 LAK O O The 

CAnstraints 

0 TIEE TIER AND IAN) TENUE I: In some 

countries, tree and land teru- laws asci.gn 
ownership to the state or tribal group. This 
is not conducive to individuals investing 
the time and effort required for trees to be 
planted and to successfully mature. 

b 
to FIberes 

o 	 lUFFICIEWr EARNIN FR FISVEM: The 
current system of nnrketing does not always 

leave a sufficiorit profit in the hands 
of the fishermen. 

o 	 ABSNCE (F SUXSSFUL (fl( ITlV: In 
many areas a satisfactory system of fishing 
cooperatives has not been foun and regular 
credit organizations do not -xist. 

o 	 POOR EQUIPR: Inprovm-nt is needed in the 
equipment used, including the boats, nets and 
other items. 

aThe attempts to obtain an orderly and structured utilization of the forest or of trees to provide fuel 

and wood for carpentry for farm and herding families as well as providing forage for animals and food for 
gathering by the rural population is a quite recent development. Examination of the constraints are more 
difficult because this sector is not yet well defined. ,everthaless certain constraints are mentioned. 

bThe survey was limited to artisanal sector of the fisheries, with the knowledge that some countries have 

an industrial sector which makes a considerable contribution to the food supply. 
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Table 1: %MajorConstraints to Agricultural Productivity Found in the Sahel: Ceneral, Crops, 
Livestock, Forestrv, and Fisheries (cont.) 

Direct Contraints Indirect Constraints 

Constraints to Fisheries (cont.) 

o LACK OF SOIO- l(IC DFMATK: Thene is 
a lack of information on how fishing fits 
with the other economic activities of the 
fishermen during the year, together with a 
lack of knowledge ( the costs uid returns 
from fishing in different types of nters 
using different equipnent. Th-ere is a 
dearth of informtion on the socio-econcxnics 
of fish production in porxjs v.kl Yw this 
fits with the calendar of work for farming, 

o LNMITREAIME A) iND VAnTON: Post­
harvest losses arise from the difficulty of 
treatnent and conservation of fish prior to 
marketing. Another important problem is the 
protection of fish from insect loss once they 
have been preserved. 
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Table 2: Agricultural Research, Extension and Training Programs,
 

by Country and Number of Programs, 1983
 

Extension Training 
Research Programs Programs Programs 

Number of 

National Number of Number of Number of Number of 
Research Programs/ Research Extension Training 

Country Institutes Projects Stations Institutions Centers 

Cape Verde 2 42 2 -a I
 

Chad 3 13 10 3 5
 

The Gambia 
 2 6 3 4 2
 

Mali 3 31 16 2 5
 

Mauritania 3 11 19 _b I
 

Niger 3 12 9 7 
 4
 

Senegal 
 4 17 16 11 12
 

Upper Volta 5 27 5 5 5
 

aNo formal extension ingtitution currently exists in Cape Verde.
 

A National Agricultural Extension Service is projected.
 

bNo formal extension institution currently exists. Work is 

carried out by six different "units" of different levels, either in a 
project or in the administration of various organizations including 
the Ministry of Rural D, velopment. 

Source: 	 DEVRES/INSAH Agricultural Research Resources Assessment,
 
1983. (See Tables 2-10, 2-11, and 2-12 in Annex 2 for further
 
detail.)
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countries have two 
or three national agricultural research
 
institutions, generally implying separation of crop, livestock, and
 
forestry 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 specific period of time. The
 
number of activities noted in the inventory varies widely, ranging

from six (in The Gambia) to 31 (in Mali). The national reports,

supplemented by other information available 
to the survey team,

indicate that in 1983 there 
was ; 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 more 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 measure, it appears Lhat Senegal has
 
the largest agricultural research program in the region, followed by

Niger, Upper Volta and Mali. 
 Figure 5 summarizes the number and type

of research and extension personnel in the Sahel region in 1983. The
 
total number of profissional researchers in the 
Sahel, according to
 
the assessment, is 634. Of those research professionals specified by

discipline (365), one-third of 
the total are agronomists. Plant
 
protectionists, engineers, economists, veterinarians and animal
 
scientists together comprise roughly 45 percent of the total; 
the
 
remaining 22 percent are administrators. There are an additional 269
 
"unspecified" professionals 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, Senegal carries out its
 
extension efforts through 11 
different 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 1,26 extension professionals 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
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Agricultural Research Programs in the Sahel
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Source: Table 2-8 in ANNEX 2.
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Figure 5: 
 Research and Extension Professionals in the Sahel by Discipline
 

Source: 
 DEVRES/INSAH Agricultural Research Resource Assessment, 
1983. (See Table 2-9
 
in ANNEX 2 for more detail.)
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agronomists comprise nearly 26 percent of the total professionals
 

specified by discipline (855). Veterinarians are relrively abundant
 

with slightly more than 10 percent of the total. Plant
 

protectionists, animal scientists, and economists are in shortest
 

supply, together constituting only 14 percent of all extension
 

personnel specified by discipline in the national reports. The
 

remaining 50 percent of specified professionals are classified a:
 

administrators. The 406 "unspecified" professionals represent 32
 

percent of the total number of professionals engaged in extension in
 

the Sahel (1261). Table 2- 9 in Annex 2 presents a breakdown of these
 

personnel by country.
 

Finally, the total number of agricultural training centers in
 

the eight Sahelian countries is 40, of which Senegal and Mali have the
 

most with 12 and 10 respectively, and Cape Verde and Mauritania the
 

least with one training 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 highlight the fact that there is a basic
 
infrastructure for agricultural 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 comprehensive
 

program of agricultural research that is needed, for national or
 

regional purposes. The quantity of the research effort varies widely
 

from country to country and only in traditional research activities in
 

the crop sector does one find substantial common activity. Thus, it
 

would appear that some areas require much more research attention than
 

they now receive. In the area of fisheries, for example, there are
 

virtually no research efforts either underway or planned, even though
 

inland fishing is an important source of protein in the Sahel. Only a
 

small number of researchers are found conducting research on animal
 
husbandry problems, as contrasted with veterinary research, even 

though better livestock management could mean substantial 

productivity gains. tn important area of research--agricultural 
policy--also seems to ue under-represented. While tentative policy 

.esearch efforts are now beginning in many countries, they'are often 

not closely linked with other agricultural research. 

In general, it appears that in most Sahelian countries there are
 

still inadequate numbers of national agricultural researchers
 
available to meet research needs. In certain critical research
 

disciplines, especially the social sciences, gaps of qualified
 

professionals working on agricultural research are particularly
 
noticeable. Research, extension and training institutions are
 

relatively few and their efforts lack the breadth and depth necessary
 

to ensure secular increases in the Sahel's agriculturAl productivity.
 

Finance, adequate to launch and sustain needed research efforts, is
 
also lacking (as discussed in the following section).
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A regional approach, or framework, for agricultural research is
 
one way to achieve the necessary "critical mass" in the region. 
 Given

the limited number of qualified personnel and funds in the Sahelian
 
countries and the fact that many of the problems they face 
are the
 same, 
or very similar, collaboration among institutions can help 
to
 
overcome certain gaps at 
the national. level and 
to ensure that

adequate resources are 
brought to bear on key national and regional

agricultural problems. 
 In this context, a regional approach helps to

rationalize the effective and efficient 
tuse of scarce human,

financial, technical and administrative resources.
 

2. Financing agricultural research
 

The countries of 
the Sahel face severe financial constraints

which impact directly on their agricultural research, extension and
 
training efforts. The national reports note the 
severe financial
 
restrictions under which national agricultural research institutions
 
operate, citing, for example, 
the operational difficulties caused by

delays in the 
release of funds and the inadequacy of funds for follow­
up on field trials. 
 Extension services report difficulties in

obtaining adequate funds for field work, training and upgrading staff.

Training institutions report difficulty in funding adequate teaching

staff. Researchers and technicians note their low salaries and lack
 
of career opportunities.
 

Many of the Sahelian countries perceive serious difficulties with
the mode in which donor funding of agricultural research is provided.

While external donor3 provide substantial resources 
for agricultural

development, agricultural research generally benefits 
little from

them. The same 
donors that provide support for agricultural research
 
are confronted with other sectoral needs by the national governments.

The donors also have difficulty in planning the financing of research

for periods of more 
than five years. Experience has shown that once

the initial donor financing is exhausted on multi-year (three to five)

prcjects, countries have severe difficulty in providing the funds to

continue the projects. As a result, some 
promising agricultural

research projects have not achieved their potential and, 
even worse,

have wasted the initial investment of scarce 
human and financial
 
resources 
that was made. Moreover, donors do not 
always consider the
 
research priorities of the Sahelian states. 
 Rather, they focus on the

economic potential of programs. 
When national priorities are
 
consid-red by donors their support is often limited to 
some very

specific objective within a project and for some specific (usually
 
short) period.
 

CDA donors currently sponsor over 
130 programs/projects of

varying scope and duration in agricultural research throughout the
Sahel. (Annex 5 lists the CDA-financed projects by donor, by sector
 
and by country.) Some of these programs are jointly funded by 
two or
 
more donors. As indicated in Figure 6, these programs are not evenly

distributed according to type or to country. 
Crop research programs

outnumber both livestock and agro-forestry programs by 
more than three
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Figure 6: 	 CDA-Supported Agricultural Research Programs
 
and Projects in the Sahel by Country and by
 
Type, 1983
 

aIncludes integrated rural development farming systems, infra­

structure and institutional support and agricultural research
 
activities not specified by donors.
 

Source: DEVRES/INSAH Agricultural Research Resource Assessment, 1983.
 

(See ANNEX 5 for more detail.)
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to one. 
 Despite the potential for developing marine and inland
 
fisheries in the Sahel 
t6 provide an additional nutritional food
 
source, fisheries research has been largely neglected by CDA donors.

There are 
five times more crops programs than fisheries programs.

There are also a number of 
integrated rural development, farmiig

,ystems and institutional support projects that have a research
 
component.
 

The distribution of CDA-supported programs anong the eight is
also uneven. 
 Less than 20 percent of the programs are in four countries
 
--Chad, The Gambia, Mauritania and Niger which currently have nearly 40
 
percent of the population. Senegal alone has nearly a third of the
 
programs. 
 Cape Verde, Mali and Upper Voita together have about 50
 
percent of the CDA-supported research programs and 43 percerit of the
 
population.
 

Given their financial difficulties, initial and subrequent

country contributious to research and related projects are 
likely to

be modest, consisting mainly of personnel and facilities. Thus, more

sharply focused projects of high priority, carefully designed budgets

and improved project management must be pursued vigorously by each
 
country. Even more important, donors must bear a major portion of the
 
recurrent costs 
for both national _nd regional research projects.

Also, to ensure the viability and 
success of long- and medium-term
 
projects, donors--at the outset of 
such projects--must make certain
 
that they are adequately financed for their entire life. 
 Unless
 
donors are prepared to cover these 
recurrent costs 
as well as the
usual equipment and other start-up and training costs, attempts 
to

increase the priority given to agricul:ural research in 
the region
 
will fail.
 

3. Establishing policies for national and regional research
 

Given the limited resources 
available, an established and
agreed-upon agricultural research policy framework is essential at

both tI.e national and :egional levels for carrying out 
specific

projects and programs. Agricultural resLarch policy in the 
Sahel
 
should be designed to:
 

0 
 Ensure sharply focused national and regional research
 
efforts;
 

o Encourage the establishment of clear research priorities;
 

o Support careful evaluation of existing work;
 

o Sustain that ongoing work most likely to produce the
 
results desired and expected;
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o Account realistically for the time frame or range of time
 

in which concrete results can expect to be achieved; and
 

o Ensure the availability of the finances required.
 

Policies are also noeded to encourage the development of management 

skills in the administration of research institutions and in the 

establishment of priorities for the careful use of scarce human and
 

financial resources. Also, special policies are needed to overcome
 

the tendency on the part of established research workers to continue
 

doing what they have been doing. New disciplines and lines of work
 

that are hard to get fundcd need encouragement so that they become a
 

high enough priority to get "off the ground."
 

A policy framework that encourages the establishment and
 

monitoring of research priorities is needed, especially when the task
 

is to build an independent agricultural research capacity via national
 

and regional institutions in the Sahel over a 20-year period.
 

Establishment of research priorities requires the determination, at an 

early stage, of the commodities and mix of disciplines and sub­

disciplines that research institutions are likely to be dealing with 

in ten, 15 and 20 years. For example, fisheries are important as an 

this is not now reflected in the resourceselement in the economy but 
made 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-disciplinary considerations
 

connected with management of soil, 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 commodity (e.g., individual crops, livestock),
 
resource allocation.'
ISNAR has proposed a fairly objective system of 

This is a good first step. However, where a financial value cannot be 

placed on an "output" (e.g., environmental degradation, reclamation of 

dunes), the proposed system is less effective.
 

be required
Determination of the research disciplines that will 


to carry out the desired research is also necessary. Given the
 

limited resources likely to be available for fucure agricultural
 
made about what research skills toresearch in the Sahel, the choices 

prepare for the future are of primary importance in any long-term
 

The lag time and expense involved in
agricultural research strategy. 


developing local research capacity in key areas are large and the
 

retention rate of trained researchers in some disciplines is lower
 

thei that of researchers in other disciplines. Agronomists, for
 

IISNAR, R7, La Recherche Agronomique en Cote d'Ivoire,
 

(October 1982): 27-33.
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example, tend to 
remain in the research service while agricultural

economists appear to 
be more likely to transfer to 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, experience and good

judgement based on agricultural research 
assessments such 
as this one

continue to be important means for forecasting the optimum set of
 
research skills needed in the 
future.
 

Regardless of the researz2 
 and training priorities established,
 
governments need 
to provide adequate "status" and appropriate career

opportunities for research workers. 
Unless these issues are solved,

the flow of skilled researchers and technicians leaving the field will

defy all efforts 
to achieve an effective and independent national
 
research capability.
 

Recurrent costs must 
also be 
a prime policy consideration. In 
a

situation of budgetary stringencies (presently being faced in most

Sahelian countries), it is particularly important that 
future funding

requiremencs for research be taken into account. 
 Research

institutions as 
well as donors must be clear about research priorities

to minimize recurrclt 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 financing is also risky. 
These are illustrated by

cases where governments have been unable 
to come up with the recurrent
 
costs needed 
to sustain research efforts initially launched with

external financing. 
 Where salaries get delayed, or operating funds
 
are not available, the research workers who can most easily 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 identified in this report, is needed.
 
Given 
the role of donors in the financing of agricultural research, it
is sugge'ted 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 medium- and long-terr (ten years) distribution of

agricultural research activities 
for the national organizations and
 
between national regional and international (interregional)
 
organizations,
 

D. 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 prublems of agricultural

productivity in the Sahel. 
 From 1975 to 
1982, donors contrihuted
 
about $11 billion in development assistance to 
the Sahel, more than 33
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percent of which was for agricultural development. During this
 

period, an increasing share of national investments also focused on
 

agricultural development. Currently about 50 agencies and
 

organizations other than national institutions are involved in some
 

way in agriculture research in the Sahel with varying degrees of
 

coordination and communication among them regarding different programs
 

and projects. (For a detailed listing of these agencies and
 

organizations, see Annex 3.)
 

The design and execution of these projects in the agricultural
 

sector (including livestock, fisheries and forestry) have, however,
 

prcluced generally fewer results than expected. The AID report
 

entitled, "Sahel Development Program (SDP) Assessment, March 1983"
 

concludedl.
 

o "There was not yet an adequate technological basis for
 
wide-scale direct investment in production projects for
 

development of rain-fed agriculture;
 

o 	 Additional effort was required in agricultural research,
 
including farming systems;
 

o 	 Continued emphasis on training is required;
 

0 	 Institutional development and reform (e.g., parastatals)
 

must be a priority;
 

o 	 Policy reform is essentil;
 

o 	 Investment in irrigation is necessary to achieve the SDP
 

objectives;
 

o 	 Livestock development projects are to be limited until there
 

is increased assurance of success; 

0 	 On the whole AID had too many projects underway in too
 

many locations;
 

o 	 The effort in forestry and environmental stabilization
 
is inadequate;
 

o 	 Strict and continuous financial and general management
 
oversight is critical."
 

It should be noted that projects supported by other donors and those
 

undertaken by national governments experienced similar difficulties
 
and engendered similar conclusions.
 

1"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. 	 Regional projects
 

Regioval projects are conceptually attractive, but
 
experience has shown that their successful execution is difficult
 
primarily because of administrative and financial difficulties. 
 These
 
problem areas must be 
overcome for regional projects to be successful.
 
For example, the regul-"ions of donors and African organizations

implementing such projects need 
to be compatible, participating states
 
must make their contributions in a timely fashion, and ways must be

found to effectively manage the projects in 
the very extended isolated
 
areas of the region. Further, regional projects must be 
responsive to

the needs of a group of countries which individually have very

different 
human and physical resources. Project design must also
 
include proper safeguards 
to assure that funds needed to cover
 
operating costs are adequate over 
the life of the project.
 

In spite of these difficulties, io some circumstances regional

projects offer significant advantages, particularly as complements to
 
national programs. Some of these are:
 

The synergistic effect of ex.hanging information and
 
combining collective experience of professionals;
 

o 
 The provision of berter developed and more specialized
 
-ducational opportunities within the region;
 

o 	 The achievement of economies of scale and efficiency;
 

o 
 The avoidance of duplication; and
 

o 	 The possibility of working in areas that might be
 
politically sensitive at 
the national level.
 

Moreover, a number of agricultural problems facing the region are 
not
 
bound by political frontiers and need to be dealt with at a regional

level. These include: meteorology, plant and animal diseases, weeds

and predators, certain aspects of 
the technology of soils, commercial
 
movemernts of 'foidat',ffs, 
and quality of seed (acceptability of new

varieties, their resistance to drought, and the level and stability of
 
yield). It would 
therefore be logical for the Sahelian countries to
 
establish a certain degree of complementarity in their national
 
research programs and to participate in regional programs that benefit
 
them all. These advantages and disadvantages have been considered in
 
suggesting the regional programs and activities presented in Chapter III.
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II. REGIONAL AGRICULTURAL RESEARCH STRATEGY
 

A. Objective 

The objective of the 20-year agricultural strategy for the Sahel 

is to achieve a significant increase in per capita agricultural output 

to enhance national food security in the Sahel. 

This objective has its roots in the Lagos Plan of Action of the 
Organization of African Unity (OAU) which emphasizes the importance 

and the necessity of developing a strong capability 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 UN and the World Bank. 'The CILSS countries, the Club 

du Sahel and the CDA donors have agreed that an essential element in 

achieving this goal is agricul tural research. 

Food self-sufficiency needs to be defined in the context of 

national food security. Fur some of the Sahelian countries (those 

whose current imports are inly a small percentage of annual 

consumption requir.ments), the goal of food self-sotricncy may well 
be attainable. For others, food self-reliance is more realistic. For 

these countries, (o.., Senegal), cereal imports are so large that 

meeting a goaL of food self-sufficiency could onlv be met by taking 
large quantities o f peanuts, cotton and other foreign exchange earning 

crops out of p:oduction and sub ti tting food grains. Therefore the 

most useful development stratgy for the ahei countries is to seek 

the goal of economic self-sufficiency. Within this context, food 
self-reliance can be achieved with a proper mix of crop, livestock, 

and fish production for domestic consumption and export. 

B. Strategy to Increase Agriculturai Production in the Sahel 

The proposed zonal agricultural research strategy set out below 

takes the "long view.' It is designed to: (1) maximize the 

effectiveness of agricultural research over the next 20 years in 
increasing agricultural production, and (2) he] p ensure an independent 

research capacity on the part of Sahelian agricultural research 
institutions by the end of a 20 year period. The 10 elements of this 

strategy are shown in Figure 7. 

The strategy addresses the m. in constraints to agricultural 

productivity in the Sah-1 as identified in Chapter 1. Table 3 
indicates how the constraints described in Chapter I are addressed by 

the various strategy elements. Many of the strategy elements address 

more than one it the identified constraints. 

Actions are both national and regional levels wil I be required 

to accomplish these objectives. National priorities for agricultural 

research and development activitius wil L, of course, differ, 

depending on the particular constraints and opportunities in each 
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Strategy Elements
 

4. Develop the potential of
Sahelian Institutions
 

S2. Develop new technologies
 

3 P r v id e p r te c t i n a n d
I . o
 o o
 

restoration of the 
ecosystem
 

S4. Improve capacity to undertake
 

agricultural policy research
 

5. Provide administrativOe
 
and management training 
 Achieve a significant increase
 

in per capita agricultural output
to enhance national food 

6. Strengthen multidisciplinary 
 security in the Sahel.
 
approach to agricultural research
 

7. Strengthen linkage between
 
researcher and 
the farmer
 

8. Promote networking among research
 
and training institutions 

I 9 . I n c r e a s e i n f o r ma t i no 

available to researcher
 

10. Increase opportunities for
 

private sector participation
 

Figure 7: Regional Agricultural Research Strategy for the Sahel
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Table 3: Major Constraints to Agricultural Productivity in the Sahel and Pri cipal Elements of 
Ilgional Agricultural Strategy to Reduce or Eliminate 1hese Constraints 

_W J= COSEANIS _ NWOL STFlA= LK S __ _ 

l4.t 
R r 

meral Gostraints 

o Lisufficient nuier of 
well-qualif ied and 
experienced researchers 
and technicians 

X X 

o Inadequate research/ 
extension/farner 
linkage 

X 

" Inadequate training 
and/or experience in 
agricultural research 
managemEnt 

X 

o Inadeq,.tate communication 
and exchanges anong 
existing researchers 

X X 

o lack of appropriate technologies X 

o Inappropriate agricultural 
policies 

X 

o Price disincentives; X 

o Deficient infrastructure X 

o Insufficient 
credit 

agricultural X 

o Insufficient input and 
service delivery 

X 

o Changing urban food tastes X X X 

SOURE: Data collected frum the DEVRES/INSAH Agricultural Research Resource Assessment, 1983. 
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Table 3: Ma,or Constraints to Agricultural Productivity in the Sahel and Principal Elements of 
Regional Agricultural Strategy to Redure or Eliminate These Constraints (cont.) 

__KAJR 016MAD1__ ____ EIOW. SLRAM EMM f____ 

3 "31 Ir
 

o Rainfall deficiency X X X 

o Crop losses due to 

diseases eeds, 
and predators 

plant X X X X 

o Unavailability of 
needed agricu.tural 
inputs 

X X 

o Inadequate 
management 

soil X X X X 

o lack of improved 
suitable varieties 

X 

o Excessive small 
farmer risks 

X X 

o Limited 

system 

farming 

approach 
X 

Qxatralnts to 
ivestock Productim 

Direct 

o lack of rainfall for 
forage and for watering 

X X X X X 

o Insufficient disease 
control 

X X X 

o LimLted sources for 
needed animal feed 

X X 
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Table 3: hjor Constraints to Agricultural Productivity in the Sabel and Principal Elements of 

eegional Agricultural Strategy to Reduce or Eliminate These Constraints (cont.) 

SIEAIEY EIH1M ________________!* O XISTRAM1____ _________ NIIAL 

_ 
i 

o Difficult comnication 
with herders 

X X 

o Socio-traditional 
factors 

X X 

o Insufficient integration 
of farming and livestock 
production (mixed farming) 

X X 

onstraints to Agro-forestry 

Direct 

o Limited regeneration 
because of drought 

X X 

o Demand exceeds production X X X X 

o Damaging bush fires 

o Lack of use of new technology 

X X 

X 

X 

X X 

o Tree tenure and 

land tenure law 

X X 

29
 



Table 3: sor Constraints to Agricultural Productivity in the Sahel and Principal
Elemnts of Regional Agricultural Strategy to Reduce or Eliminate These Constraints 

M&ROR OSMAINM _ _ R__IRL SMATWZ EID W_ 

.Aw
 
;? 49 

Co _ _ _ to _ _ 

o Insufficient earnings for Xfishermen 
o Absence of successful X X
 

cooperatives
 

o Poor equipment X X 

o lack of socioeconomic X 
information 

o Limited treatment X X 
and conservation 
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country. The emphasis in the discussion of each strategic objective
 

is, therefore, placed on the identification of problems which have
 

regional importance and of interventions which could be undertaken at
 

a regional level to support the resolution of these problems at both
 

the national and regional levels.
 

1. 	 Strategy Element No. 1: Develop the potential of
 
Sahelian institutions
 

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 internal
 

potential of Sahelian institutions to carry out and deliver effective
 

agricultural research must, therefore, be a major thrusr of a CDA
 

program in support of agricultural research.
 

Training activities are a fundamental part of skich strengthening
 

efforts. In all countries, there is a serious lack of qualified,
 

trained personnel (researchers, and technicians and managers) with
 

experience. The number of training institutions in the region offering
 

advanced degrees is extremely small and the variety of degrees
 

available is limited.1 Without a cadre of highly trained scientists,
 

technicians, and managers, independent research organizations,
 

regional 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 technical assistance are
 

necessary in the short and medium term. 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 instill in the researcher the
 

professional conscience necessary to build strong institutions.
 

Ideally, in the long term, most research workers would be trained
 

in their own countries within the sub-region or within the broader
 

geographic 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 education outside the 

country. At present, training opportunities in specialized 

disciplines exist in only a few places in West Africa (e.g., certain 

programs at the University of Dakar, the tsetse/trypanosomlasis
 

ISee 	Table 2-12 in Annex 2, and also Volume II, Summaries of the
 

National Reports, for more details.
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regional school at Bobo Diolasso in Upper Volta, the University of
 
Abidjan, as well 
as in some faculties in Nigeria).
 

Creation of a capacity in suitable local institutions to teach

the third cycle in the French system would meet a large share of the
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 region.
 

Part of the training required for the staff of 
the training
institu-ions 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 internal 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 dissemination to farmers. Chapter

includes specific programs for these 

III
 
areas.
 

The following regional activities are proposed to 
help carry out
 
this strategy element:
 

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 technically, economically, and socially acceptable is a
fundamental research task. 
 National efforts to 
provide appropriate

technological packages for crop, livestock, agro-forestry, and
fisheries production require stepped-up regional and international
 
support.
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National research activities which seem of highest priority
 

when viewed from a regional perspective are summarized by sub-sector
 

in the paragraphs which follow.
 

a. Crops
 

The priority for additional research effort in crop
 

production lies in the relationship between soil, water, and plants.
 

While climati: variability and low rainfall characterize the region,
 

rainfed agriculture continues to offer significant 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 environment 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 different fertilizers and cropping systems on
 

different soi.s, as well as problems of soil erosion, for example,
 

appear to be less urgent in the short-run but are essential for the
 

long-term agricultural development of this environmentally fragile
 

region.
 

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 medium 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 role in such research. FSR would permit,
 

for example, mechanization (usually by animal traction) and spraying
 

of herbicides using ultra low volume sprayers. It is essential to
 

find profitable ways for farmers, with different levels of managerial
 

ability, to intensify their crop production.
 

Irrigation technologies are also important. Although the results
 

of many invescments 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
 
self­cost-effective irrigation system development; encourage 


management of irrigation systems by farmers, including farmer control
 

of the water distribution; stimulate production of higher valun 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 (rainfed crop production, livestock and fishing); 
and

foster additional diversification of irrigated production (i.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 development

with the objective of increased prvduction of both meat and milk.

Without production technology changes based upon such research,

further development of livestock production in the Sahelian region may

be difficult, if not impossible, to achieve at The
a reasonable cost.

results of livestock interventions have been generally modest and, in
 some cases, disappointing. 
Recent outbreaks of rinderpest, for

example, have indicated that the countries in 
the region have neither

the means nor 
the capacity to administer the prophylaxis. Despite

these problems, however, attaining greater production in the Sudanian

region in particular, by overcoming certain constraints (e.g., 
trypano­
somiasis) is feasible. Thus, 
programs of research, emphasizing

a combination of disease control, improved breeding and fodder

development 
are needed for the development of livestock in the region.
 

c. Forestry
 

In this sub-sector, priority activities are likely to

be further work on fast-growing species, 
on the protection and

development of natural forests, and 
on the conservation and

restoration of soils. 
In addition, a better understanding of natural
 
vegetption patterns will 
contribute to the design of fore 
 :y and
 
environmental interventions and 
to combatting desertification.
 

The effect of the demand for firewood on the environment is well
known but so far 
no solution is apparent. Attempts to increase
 
production, particularly with exotic species, have not been generally

successful. 
Few Sahelian countries have yet established an adequate

research program on 
this subject. Currently, national research
 
programs include relatively few projects on reforestation, erosion

control and reclamation, even though there is 
some knowledge of what
 
may work in the Sudanian zone. 
More research is needed 
on the
firewood substitute question which 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. Fisheries
 

Although the fisheries sector is fairly well-developed

in half of the CILSS member countries, only one country has 
a

substantial fisheries research program. 
A better understanding of the
biology of different species and fish population dynamics is needed.

There are also a number of problems in the fisheries area including
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the lack of use of insecticides to conserve dried or smoked fish and
 

the overfishing of the inland waters. In several countries there is
 

interest in aquaculture. Research is needed to develop viable
 

technical and economic systems that fit in with the socioeconomy of
 

the people. Research is also needed on which to base inland
 

fisheries, the development of new lakes (e.g., at Diama and Manantali)
 

and on the socioeconomics of fishing. Research efforts on the
 

protection of fisheries resources and on commercialisation of fish are
 

als needed.
 

The following regional activities are proposed to help carry out
 

this 	strategy element:
 

o 	 Production and utilization of firewood;
 

o 	 Technology and processing of foodgrains;
 

o 	 Bovine pathology;
 

o 	 Small ruminants network;
 

o 	 Animal breeding in the Tsetse-infested Sudanian zone;
 

o 	 Improvement of the Azawak breed; and
 

o 	 Small-scale mechanization in agriculture.
 

The :tetworking 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
 

restoration of the ecosystem
 

Several important environmental problems have been shown to
 

constrain agricultural productivity and output in the Sahel at
 

present. These include, but are not limited to, the Sahel's dwindling
 

firewood supply with the attendant destruction of forest and brush
 

land 	in wide areas of the region, overgrazing by a cattle population
 

that 	is too large for the natural resource base of many areas in the
 

region, and over-utilization of fragile agricultural soils in both
 

irrigated and dryland cropping resulting in declining yields on such
 

soils. 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
 

environmental projects have been disap ointing. Moreover, to late,
 

little research has been carried out to define these problems arid
 

identify solutions. If mcre research work is not done to resolve
 

these problems now, they will become even more important constraints
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to agricultural output in the future. 
They may even turn out to be
 
the ultimate constraincs to 
increases in agricultural productivity in
 
the Sahel during the next 20 years.
 

The ability of 
the Sahelian countries to support their 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 uzban settings, the effect of
 
increased pressure on the environment becomes very apparent.
 

One of several urgent environmental problems is the dwindling

firewood supply and the resultant destruction of woody species around

urban areas taking place for hundreds of square kilometers.
 
Governments are 
almost powerless to stop this degradation or to
 
counteract it adequately by 
new plantings or focest management.

Recently the FAO has stated a series of statistics on wood production

in the Sahel, classified as fuel or firewood, charcoal and poles.

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 to 
the 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 putting increasing pressure on existing

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,

Senegal and Upper Volta) have significant wood production. 
Gambia's
 
production is small but important given the size of the country.

Mauritania's production is very small, and data are not 
available for
 
Cape Verde which is very minor. An FAO study conducted several years

age showed that in some areas 
of West Africa the cost of heating the
 
meal was more 
expensive than the ingredients.
 

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 regional levels to

plan the utilization and management of national forest 
resources.
 
Assistance is 
needed for public sector resource administration and
 
management, forestry economics, and monitoring and evaluatiag
 
environmental change.
 

Each of the CILSS countries has 
a forestry research organization,

but thus far the results have been modest. 
The most well-endowed with
 
personnel 
is INRZFH in Mali, whereas the most substantial operating

budgets are in Senegal and Upper Volta. 
Although there have been

considerable donor investments in this area, results have been limited
 
to date. 
Replanting, village plantations and other interventions have
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Tabl 4 W Production in Salelian CxuitriesU,)ot 

-xint ry 
1974-76 

Fi- l 
193) 

(()-)m 
1981 
-) 

1982 
---

Oirco 
1974-74 

1 
1980 1981 

(000 F41) 

1982 
Roundwxxo 

1974-76 1980 1981 
(000 M) 

1982 

Calpc Verde Islands NA A NA NA NA RA N.% NA NA INA . A N 

(ILid 6,473 7,181 7,324 7,435 298 334 34) 340 404 450 459 459 

Gambia 766 870 8M9 905 32 35 35 35 10 10 I) 10 

M.1 i 3,420 3,917 4,027 4,141 NA RA NA NA 238 269 276 276 

,Mauritania 6 6 7 7 NA NA NA NA 39 44 45 45 

Nir 2,768 3,199 3,296 3,396 NA NA NA NA 184 211 217 217 

Sc,ga 1 2,837 3,2( 3,28) 3,353 92 100 102 102 417 481 493 493 

IIpIlkr Volta 5,615 6,424 6,5(Y' 6,788 13 22 22 T) 452 305 313 313 

491 499 499 1,744 1,770 1,813 1,813

Total 21,885 24,797 25,415 26,005 405 


or palm tree trunks.include bamboo, sawn woodIRoundwood is actually "noles". It probably does not 

Source: "At, Monthly Bulletin of Statistics and Economics (Rome: FAO, November, 1983). 



had little impact on *-he problem. !:atural forests and plantations of
local species show more 
promise t'ian 
the use of exotic (imported) species.
 

As important as the whole firewood/forest resource problem is, 
an
equally important environmental problem is inadequate soil and waterconservation and management. 
Some inui -uuals surveyed feel this is
the most important environmental problem thein Sahel. Environmental
protection and rehabilitation in the Sahel 
must be the result of
ecological ly-sound sustainable systems of agricultural prciuction.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
density. Plans are underway to give serious 
attention to 
this problem
in the Mossi Plateau (Upper Volta) and 
the Groundnut Basin (Senegal),
It is appropriate that these and other soil waterand conservationactivities be funneled, to the greatest extent possible, through
agricultural institutions. Foresters can then be 
 called upon toprovide technical guidance on the use of vegetative cover co promote
the broader soil and water conservation and management goals of such
 
activities.
 

Given the vastness and complexity of these aud other environmentalproblems in the Sahelian countries, it is essential 
that research
priorities be established in this area, followed by building theinfrastructure necessary to 
do the research. To 
set the stage foc amajor supplemental effort to present activities, an inventory of
research work should be prepared. The French cooperation with GERDAT
(CTFT and IEMVT) documentation and resources will be of greatassistance. 
 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 multidisciplinary

committee of researchers who could exchange views, interact andpropose activities. 
This sect has an especially acute shortage oftrained experienced p2rsonnel (-xcept perhaps in Mali where 
there is

university level training). 

In 
the longer term perspective, concern has been expressed ove­the uncertainty of whether the current 
period of dryness in the Sahel
is cyclical, or 
represents a fundamental change in the climate of the
Sahelian region. 
Research is essential to answer this question aswell as to specify actions that need to be taken to combatdesertification effectively, whatever its cause. For example,
decisions about the appropriate extent of dependence on rainfed cropscculd be affected 
by the results of this 
research. Likewise, the
development of hydrological models on the major river basins will beseriously 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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While protection and restoration of the ecosystem is clearly an 
area of concern where local initiatives and conditions will predominate, 
it is also one where more regional research is requiL d and where all 
countries will benefit from sharing the results of this research. The 
research programs in this area should be broad-based and should 
include foresters, environmentalists, wood technologists, economists 
and sociologisrs, in order to develop coordinated programs for which 
the CILSS countries and INSAH might seek financing. Priority, should 
be given to natural forest development and management, soil :z d water 
conservation, and the interface between forestry and agriculture. 

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

o 	 Climatology studies;
 

o 	 Farming systems research network;
 

o 	 Production and utilization of firewood; and
 

o 	 Restoration of the Sahelian ecosystem.
 

4. 	 Strategy Element No. 4: Improve capacity to undertake
 
agricultural policy research
 

There is an urgent need to improve the capacity of
 
institutions in the Sahel to carry out agricultural policy research to
 

provide information on which to base national and regional decisions
 
affecting aggregate and per capita agricultural productivity. For
 
example, certain aspects of agricultural policy pose serious
 
constraints to improved agricultural production in the Sahelian
 
region. These include: 

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

o 	 Input costs that are too high in relate.on to the prices of
 
output;
 

o 	 Official prices that jay be announced after the crops have
 
been planted, preventing farmers from considering this
 
important factor in their decision-making;
 

o 	 Agricultural credit that is largely unavailable to farmers;
 
and
 

o 	 Absence of a special status for agricultural research 
professionals. 

Most research on such policy issues is appropriately unlertaken
 
at the national level as political factors are generally important
 

elements of the analysis. However, some governments do not have the
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in-house capacity to carry out 
the kind of detailed agricultural

policy research that is 
necessary. For example, agricultural policy

research is just beginning in Senegal, Upper Volta, Niger while and

others are doing virtually none at all. 
A regional policy research
 
program in a broader area (the West 
African Semi-Arid Tropics) has

been initiated by IFPRI, ICRISAT, and GERDAT, with collaboration from

CIRES, ISRA, ar CEDRES. However, there is need for 
more multi­
country or regional activity on some policy issues to enable
 
individual countries to benefit from the experience of their neighbors

and to resolve issues with regional import. A new regional 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, rcquiring, often,

considerable sophistication in data collection and analysis. 
For
example, to assess the impact of agricultural price policies on
 
production, a determination must be made as 
to the farmers'
 
responsiveness to prices and 
to the impact of other factors such as

agricultural credit and input subsidies which also affect the farmers'
 
responsiveness.
 

The ability to develop and combine effective policy responses

appropriate for these and many other intertwined 
issues is critical to

agricultural development 'n the Sahel. 
Thus, 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 decisions affecting agricultural production and long-term
 
agricultural and economic growth.
 

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

o Agricultural research policy;
 

o Strengthening INSAH's scientific and 
technical information; and
 

o Improvement of agricultural statistics.
 

5. Strategy Element No. 5: 
 Provide adninistrative and
 
management training
 

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. Personnel designated to become heads of research departments
ard 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 procedures that have hindered the
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actual operation of the research program. (For example, in a few
 
cases, donors have withheld funds from recipients pending receipt of
 
necessary adminiscrative information.) Thus, supervisory personnel of
 
institutions involved in the development, adaptation and dissemination
 
of agricultural research results need administrative and management
 
training as wall as technical capability in order to carry out
 
effective research programs,
 

Another kind of management constraint has been in the planning
 
and establishment of research priorities. With limited human,
 
material, and financial resources, training in the techniques and
 
methods of establishing research priorities has become very important.
 
With no systematic method of establishing research priorities,
 
research efforts have been dissipated and vital resources have not
 
been available when needed.
 

Thk lack of adequate administrative and management capacity in
 
agricultural research, training and extension institutions has been
 
recognized and some measures are already underway. For example, on a
 
regional basis, a project known as AGIR (Agricultural Research
 
Management Improvement) has been recently started by CILSS. ISNAR,
 
which specializes in the management of agricultural research, is also
 
working on research management in Africa under an AID-financed
 
contract. These efforts are significant but not sufficient.
 

In fact, the importance of an intensive effort to improve the
 
administration of existing research, training and extension efforts
 
and to define and focus more objectively and effectively agricultural
 
research priorities cannot be overstressed. This is both an immediate
 
and long-term priority. In addition t., ictions which should be taken
 
in the near term, longer-term plans need to be made to ensure that
 
during the next 20 years countries of the Sahel will have an
 
indigenous capacity to provide idministrative and management training
 
focused on agricultural research, training and extension institutions.
 

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

o Improvement of agricultural research management; and
 

o 	 Training of research scientists.
 

6. 	 Strategy Element No. 6: Strengthen multidisciplinary 
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
 
increasing production. Traditionally, research has been conducted in
 
a single discipline (e.g., plant breeding, livestock, or soil
 
fertility, etc.) and has ignored other aspects of the agricultural
 
production context which would enable the results of the research to
 



make an appreciable difference in agricultural productivity. To
 
better account for these other aspects affecting agricultural
 
productivity there is nced for off-station 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
 
that all the elements are available for a realistic test of the value
 
of the agricultural research in the field.
 

Only in Senegal has the multidisciplinary approach made much
 
progress. There the single discipline method has been changed to a
 
more multidisciplinary approach to meet regional needs within the
 
country and to build commodity (crop) programs and farming systems
 
research. For example, a team is assigned to 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 to use more social scientists in
 
agricultural research will be necessary. 
However, the 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 to train more
 
social scientists and to guide them into agricultural research
 
activit.es. Likewise, support of a much expanded dialogue between
 
biological, engineering and social scientists is needed. 
Often
 
located in different institutions and responsible to different
 
ministries, these professionals in various but relevant disciplines
 
need to be focused simultaneously on the same problems so as 
to
 
integrate all the "single" discipline solutions posed for solving
 
them.
 

Two examples help illustrate the importance of this strategy
 
element: First, there is a substantial regional Sahelian effort in
 
pest control on crops and on integrated pest management (IPM). Yet,
 
there appears to have been no serious effort to define indigenous
 
knowledge of crop pests and diseases and the adaptive strategies
 
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 the role of women in agriculture in the region. However,
 
the results of this research have not been integrated with agronomic
 
or extension research to identify problems or to prioritize research
 
needs. A dialogue between the biologists and social scientists doing
 
the research on women would help bring these two strands of
 
agricultural research together.
 

Given the complexity of, and interrelationships among, these
 
technical, social and economic factors, and the interdisciplinary
 
requirements of much of the research concerning them, it is likely
 
that the increased availability of inexpensive micro-computers will be
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useful in providing additional national and regional analytical
 
capacity for agricultural research institutions. There are already
 
specialized computer programs on the market for the design, management
 
and analysis of agronomic and similar types of experiments (e.g.,
 
livestock, fisheries, forestry); there are also statistical packages
 
for the analysis of surveys as used in farming systems research and
 
much social science research. Many standard programs for general data
 
base management are also available. Introducing these, and the
 
capacity to use them, to Sahelian researchers now will not only lead
 
to improved efficiency and general performance in the short run, it
 
will also help ensure that researchers and research institutions do
 

not fall even furth.r behind in the use of this important technology
 
to spur their agricultural progress.
 

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

o 	 Farming systems research network;
 

o 	 Trainin- of research scientists; and
 

o 	 Women in agricultural production.
 

7. 	 Strategy Element No. 7: Strengthen linkages between the 
researcher and the farmer 

At present a major constraint is posed by poor linkages 
betw;een 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 private entities which link the two is a high
 
priority strategic objective. Farmer output levels are reduced not
 
only because of information dissemination 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 feasible, but also must be economically beneficial and
 
socially acceptable to farmers before they will actually use it. 

The research results that farmers could use include improved 
variecies, more efficient cultivation practices, methods of disease 
prevention or eradication, better storage, improved ration formulation
 
for livestock and poultry and much more. While these results are
 
often found nationally and then attuned to the local situation,
 

researchers, extension workers and farmer's representatives also could
 
benefit from "regional" exchanges of experience about how to achiev:
 
effective dissemination and utilization of research results.
 

The risk level imposed on the farmer by these new methods nd
 
technologies, however, must be minimal. Because of the substantial
 
risks which already exist because of the limited amounts and uncertain
 
distribution of rainfall, pests and other natural factors, farmers
 
often cannot afford to take on additional financial or technical
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risks. For example, the introduction of new varieties or techniques

which require additional labor or special training constitutes an
 
additional risk for the farmers on their own fields despite the verbal
 
assurance of an extension agent that the 
new technique produced a
 
significantly higher yield on the research station. 
There are also
 
downstream considerations, such as the resistance 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
different 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. Thc 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 between 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 complete 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 regional projects are proposed to help carry out 
this 	strategy element:
 

o 	 Farming systems research network; 

o 	 Dissemination of applied agricultural research results; and
 

o 	 Women in agricultural production.
 

8. 	 Strategy Element No. 8: Promote networking among
 
research and training institutions
 

Current agricultural resea:Th suffers from a lack of
 
communication among Sahelian reseavi:h 
2cd training institutions. 
Vigorous networking among agricultural z.? earchers is one way of
 
overcoming the constraint to carrying out and delivering effective
 
agricultural research which derives from the presently limited number
 
of highly-qualified researchers in the 
region. Efforts to promote

networking among agricultural researchers, both in and outside the
 
Sahel, is a high priority element of this overall regional

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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other research and activities. This and other formal and informal
 
groups have proven their usefulness. However, much needs to be done
 
to strengthen these existing networks and to establish others in
 
critical areas.
 

Networking would help to optimize human and natural resourr4
 
utilization by more closely linking the national, regional and
 
international agricultural research and training institutions and
 
efforts. Intellectual interchange among researchers in their
 
respective fields stimulates 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 qurlity exchange of
 
information, thereby increasing the value of research outputs and the
 
rate and degree of adoption of th,2 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 wili surely become important as well.
 

" 	 Foodgrain networks: Regional crop research networks
 
already in operation are the INSAH program for millet,
 

sorghum, cowpeas, and maize financed by the European
 
Development Fund (FED) and the OAU/SAFGRAD program for
 
food graitis financed by AID and other donors;
 

o 	 Farming systems research network: Research on farming
 
systems has been going on for several years in Upper Volta
 
and is beginning in a number of the other Sahelian
 
countries. Given the growing importance of this
 
multidisciplinary research approach in the region, 
either a revitalized farming systems research network for 
West 	Africa or a new one for the Sahel alone is needed;
 

o 	 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 CILSe countries and in Nigeria and Cameroon;
 

" 	 Fisheries network: Although fish is an important source of
 
protein for the sub-region, relatively 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 confirm the
 
importance of small ruminants in the Sahel. 
A number of
 
research programs are 
underway in the Sahelian countries and
 
could be made more effective by more active use of
 
networking;
 

o 	 Soil fertility and soil and water research network: All
 
countries have a big stake in successfully managing their
 
soil, water and plant resources. More and more countries
 
are beginning to treat this as an interdisciplinary effort
 
and networking could be particularly effective in
 
fostering useful information exchange. Research is needed
 
to increase the efficiency of use of rainfall (e.g.,

reducing run-off) and to overcome constraints associated
 
with 	fertilizer use, such as weeds; and
 

0 	 Women in agricultural production network: The
 
role of women in agriculture has begun to claim the
 
attention of researchers in some of the Sahelian countries.
 
Extension services, however, have taken little explicit
 
note of women as farmers. Yet more rural
as men migrate to
 
urban areas, women have assumed additional responsibilities
 
on 
the farm. Issues of access to agricultural credit, to
 
advice from the extension service, training in irrigated
 
agriculture, etc. merit more attention. 
Moreover, while
 
the educational systems generally provide education and 
training in agriculture for the male population, training
in these skills is less available or utilized by women. A 
network including both researchers and extension personnel
 
would enhance the exchange of information on the different
 
aspects of women's role in agriculture and help to focus
 
research on critical issues.
 

The expense of network strengthening and support efforts need not
 
be large. For example, relatively modest amounts of assistance by

donors could finance annual meetings, provide for a technical journal,
 
permit the exchange of scientific information, furnish an opportunity

for network members to publish, allow participation in inter-station
 
visits, cover costs of short 
term training at member institutions, and
 
make possible evaluation of on-going work. 
The exact combination of
 
networking activities would vary according to the network and its
 
members' interests.
 

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

o 	 Farming systems research network;
 

o 	 Foodgrains and cowpeas research network;
 

o 	 Soil fertility and soil and water research network;
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o 	 Fisheries research network;
 

o 	 Peanut research network;
 

o 	 Women in agricultural production; and
 

o 	 Small ruminants research.
 

In addition, regional support activities in the following areas are
 
also proposed to contribute to achievement of the strategic objective
 
of increased professional communication through networking:
 

o 	 Improvement of agricultural statistics;
 

o 	 Strengthening INSAH-s scientific and technical information;
 
and
 

o 	 Research on irrigated crops.
 

9. 	 Strategy Element No. 9: Ibcrease information
 
available to researcher
 

Access by the researcher to suitable, up-to-date research
 
documentation is one of the most important and intractable
 
agricultural research problems in the Sahel. As long as communication
 
facilities remain limited in the region, access to detailed, accurate
 
and timely research information in printed form remains an essential
 
tool of agricultural researchers in the design of projects, in
 
professional training, and as a means of reducing duplication and
 
raising the quality of research. It also relieves what researchers
 
call "scientific isolation". 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.
 

The solution to the problem of a lack of timely research
 
documentation can be divided 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 teaching institutions publishing
 
scientific reviews. Additionally, the development of a professional
 
journal would provide an opportunity for publication to scientists in
 
the region. INSAH already produces a periodical, Profiles SQR, as
 

well as a newsletter for specialists in integrated pest management.
 
Technicel meetings to discuss the information are needed, but they can
 
probably be held within the framework of the specific networks.
 

The task of maintaining a quality, central library and a series of
 
small collections in stations plus an interstation document loan
 
system is complex and difficult, especially with existing budgetary
 

constraints and the increasing cost of books and journals. INSAH has
 

a scientific and technical documentation and information network
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(RESADOC). RESADOC has a mandate to provide available documentation
 
to the Sahelian institutions. While there have been delays in
 
installing RESADOC's microcomputer system and making it operational,
 
these tasks seem to have been completed and the major task of entering
 
the catalog has started. Still in its start-up stage, the system has
 
not been utilized very much. However, with the increased competence
 
that will come from experience and expanded knowledge of its existence
 
and capabilities, RESADOC will be an important element of Sahelian
 
researchers information flow.
 

INSAH/RESADOC plans to 
set up 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. For example, it will make it
 
possible for a researcher to question the data bank and receive
 
information on Gther projects on a siiiilar subject in 
the region.
 
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 individually agreed
 
profile of interest. Publications of interest to the individual or
 
the institution could be provided and shipped at 
low cost on
 
microfiches while copies of the original document would remain at
 
RESADOC.
 

Some other work is also already underway. The French Cooperation

Program (FAC) is helping to organize or reorganize some national
 
agricultural research libraries. 
GERDAT and ORSTOM have the most
 
important collections of relevant documents in existence. 
The
 
collections are being microfilmed and indexed.
 

GERDAT has a substantial documentation service with an inventory

of the research work that has been undertaken in the past. The GERDAT
 
information should be made available to Sahelian research and planning
 
institutions, especially INSAH/RESADOC. This would be of great value
 
in identifying research already done. 
Such information is essential
 
in preparing for new 
research projects because it helps researchers
 
avoid duplication and to build on work already completed.
 

These and stmilar support services are vital to increasing the
 
output of the Sahelian research effort and in using existing resources
 
more effectively. Donor assistance will be required over the short­
to medium-term to help with this series of activities.
 

The following regional activities are proposed to help carry out
 
this strategy element:
 

o Strengthening INSAH's scientific and technical 
information;
 

o 
 Planning and analysis of agronomic experiments; and
 

o Research networks.
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10. 	 Strategy Element No. 10: Increase opportunities
 

for private sector participation
 

The provision of increased opportunities for the
 

participation of private business in delivering inputs and in 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. Senegal 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 exicting tools and farm equipment could be encouraged to 

market and service new tools.
 

The private sector also could play a more active role in the
 

research and development of appropriate commercial technology such as
 

the creation 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 against insect loss could be provided by private
 

sector entities.
 

Regional meetings and a further exchange of information on this
 

important subject should help identify the major areas suitable for
 

study. Two possible study areas are: (1) the determination 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 consideration by business and farmers of the
 

responsibilities of business vis- -vis the farming community. A
 

regional meeting also might be convened to focus on how the private
 

sector might better support agricultural research generally.
 

The following regional projects are proposed to help carry out
 

this strategy element:
 

o Private sector participation; and
 

o Small-scale mechanization in agriculture.
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III. REGIONAL PROGRAMS AND ACTIVITIES FOR THE SAHEL, 1985-OO5
 

A. 	 Overview
 

The 27 regional programs and activities proposed to carry out the
 
agriculture research strategy described in Chapter II have been
 
identified and selected from a large number of possible actions that
 
might be taken by the countries in the Sahel as they work together to
 
achieve the objective of increasing per capita agricultural production
 
by strengthening national agricultural research programs. They are
 
designed, individually and collectively, to help achieve each of the
 
ten elements in the Chapter II strategy to strengthen agricultural
 
research. Table 5 indicates the relationship between the strategy
 
elements and the proposed programs and activities.
 

These regional programs and actions complement national programs.
 
They act as a catalyst to fill in gaps where no national agricultural
 
research activity is under way as yet. As regional programs and
 
activities, t'hey also help acnieve economies of scale, reduce the risk
 
associated with agricultural research efforts at the country level,
 
develop synergistic effects between researchers and technicians
 
working together and avoid duplication. Each program or activity is
 
described in a one or two page description which explains the program
 
idea or a.ctivity utilizing a common format: Background, Objectives,
 

Suggested Approach and Expected Results.
 

B. 	 Procedure and Criteria for Selection of Regional Programs
 
and Activities
 

The following steps were followed in selecting the regional
 
programs and activities:
 

o 	 Conduct of field work in eight Sahelian countries to assist
 
in the preparation of country-wide agricultural research
 
resource assessments, an element of whizh was to identify
 
potential regional agricultural research needs and programs.
 

o 	 Examination of the country assessments, invitation of
 
suggested regional program ideas from bilateral, and
 
international researchers and developers, and review of
 
additional documentation from multiple sources. (See Table 2-10,
 
Annex 2 for a listing of current national agricultural
 
research programs by country);
 

o 	 Determination of principal regional constraints. (See
 
Chapter I, Table 1);
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Table 5: Programs and Activities that Carry Out Each of the Regional Agricultural 
Research Strategy Elements 

Strategy Elements 

Programs and Activities 
 JP 

Research Networks
 

1. Foodgrains and cowpeas research network 
 X 

2. Farming systems research network 
 X X X X X 

3. Soil fertility and soil and water 
 x x 
research network
 

Q1 
t' 4. Fisheries research network 

X X
 

5. Research on irrigated crops 

x x 

6. Peanut research network
 X X 
7. Small ruminants network X X X 

Training Programs
 

8. Training of research scientists x x x 

9. Training of research technicians X 

10. Improvement of agricultural Xx 
research management
 

aThe descriptions of programs 
 and activities listed in this table are contained in Chapter III,
 
Section E and are numbered as shown in this table.
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Table 5: Programs and Activities That Carry Out Each of the Regional Agricultural 

Research Strategy Programs (cont.) 

Strategy Elements 

Programs and Activities 

I ZI A 0?-

Research Support Services 

11. Strengthening INSAH's scienrific and X. X X X 

technical information 

12. Dissemination of applied agricultural X 

research results 

13. Planning and analysis of agronomic X 

experiments 

14. Improvement of agricultural statistics X X 

15. Private sector participation 

16. Creating a regional phytogenetic X X 

resource center 

17. Creating a regional center for X 

introduction and quarantine of plants 



Table 5: Programs and Activities That Carry Out 
Research Strategy Programs (cont.) 

Each of the Regional Agricultural 

Strategy Elements 

Programs and Activities A 

ResearchPrograms 

18. Agricultural research policy 

19. Production and utilization of 
firewood 

20. Women in agricultural production 

21. Technology and processing of 

foodgrains 

22. Bovine pathology 

23, Small-scale mechanization in 

agriculture 

24. CIimatology studies 

25. Restoration of the Sahelian 

ecosystem 

26. Improvement of the Azawak breed 

27. Animal breeding in the Tsetse-
infested Sudatnian zone 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X X X 

X 

X 

X 



o 	 Selection of specific steategies needed to reduce
 

constraints. (See Chapter II);
 

Selection of individual regional/program activities needed
 

to implement the strategy, so as to achieve the substantial
 

increase in per capita agricultural production needed.
 

(See Table 5 and Section E below); and
 

0 

o 	 Preparation of a priority/time tdble establishing program
 

priorities and starting dates. (See Table 6).
 

C. 	 Priorities for Action
 

The regional programs and activities that follow have been
 

assigned priorities 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 all 27 projects can not realistically be undertaken at
 

one time. A further selectivity among projects for initial
 

implementation purposes is possible based upon the priority given them
 

in terms of level of importance.
 

In establishing these priorities and assigning time frames for
 

carrying out regional programs and activities, the following criteria
 

were used:
 

o 	 Potential for successful outcomes/outputs and general
 

level of importance;
 

o 	 Compatability with development sequence requirements;
 

o 	 Existence of host country(s) capabilities;
 

o 	 Potential for donor interest and funding;
 

o 	 Likelihood of realizing desired long-term consequences;
 

o 	 Reasonableness of scope and cost; and
 

o 	 Potential for rapid start-up.
 

The prioritization of the programs and activities should not be
 

All, or nearly all, of the program­construed as an "options" list. 

strategy
should be initiated in the next five to seven years if tne 


for achievirg the objective of increasing per capita agricultural
 

production more rapidly than population growth is to be successful
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Tahln 6: 	 Priortization of eional Frograms ixry1 Ativities by Start-up 
Date and level of Priorty 

Level of prioritya Start In 19*14-85 	 Start in 1986 or later 

First level Foodgrains and cowpeas research Soil fertility and soil 
necwork (1) ard water research 

network (3) 
Farming systeas research network (2) 

Fisheries research network (4) 

Training of research scientists (8) 
Research on irrigated crops (5) 

Trairing of research tedhnicians (9) 

Dissennation of applied 
Wmen in agricultural production (20) agricultural research results (12) 

Improvement of agricultural research Technology and processing 
management (10) 	 of food grains (21)
 

Strengthening lN3A"'s scientific 

and technical i-fornntion (11) 

Agricultural :e"arch policy (18) 

Production and utilization of firewxod (19) 

Second level Peanut reearch network (6) Private sector 

participation (15) 
SRmll ruminants network (7) 

Creating a regional 
Planning and analysis of phytogenetic resource 

!igronomic experiments (13) center (16) 

ImpLtovennt of agricultural Creating a regional center 
statistics (i4) for introduction and 

quarantine of plants (17) 

Bovine pahology (22) 

Small-scale mechanization 

in agriculture (23) 

Climatology studies (24) 

Restoration of the 

Sahelian ecosystem (25) 

Improvement of the Azawak 
breed (26) 

Animal breeding in the 
Tsetse-infested 

Sudanian 	 zone (27) 

alhe descriptions of programs and activities listed above are found in Chapter III, 

Section E 	according to the number assigned in parenthesis following the program and 
activity 	title.
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within twenty years. Thus, donors and countries alike must put aside
 

their "pet" projects and differences as to approach or what is 
important and cooperate to ensure that every important aspect of this 
strategy is completed on time. It will not he appropriate for donors 
or countries to "pick and choose" among these programs, disregarding 
some, while (mplpting othrq. Nor will it be acceptable for donors 
or countries to try to implement this strategy without charging their 
own rules. This, donois must more completely fund recurrent program 
costs and countries must manage their agricultural policies and 
research apparatus more carefully to maximize their performance in 
terms of the objective sought. 

To further assist donors and Sahelian countries, the orograms and 
aco:ivities have been joined into functional groups. These groupings 
are indicated La Table 5. 

D. Next Steps
 

Implementation of the strategy should be approached -lexibiv 
utilizing the administrative, technical, and program channels that
 
seem most effective and likely to prodLce results. In dealing with 
nationai programs, national and international donor o:ginizations 
should work direoLLv on a bilateral basis with the country and 
institution involved. INSAH shold be made aware of the negotiations 
and their p-ogress. CDA member contacts will be made in the priority 
areas agreed upon by the CILSS. 

Wher focusing on regional programs, donor organizations should 
take advantago of the assistance that 1NSAH can provide for coordination 
in the sub-region. The exact arrangements, ,e 1 'ctin of the 
sponsoring organization, convening of technical 'administrative 
meetings, establishments of relationships with other national and 
international projects, financial arrangements, etc. will all need to 
be worked out on a case-bv-case basis, it is assumed that individual 
donors will want to arrange for their own feasibilit teams to prepare 
detailed proposals and design their own specific projects to carry out 
these priority rrogram:s and activities. 

A joint CDA-CILSS ConsulI tative convened in October. 1984 supported 
the Strategy contained in this Volume and suggested steps to be taken 
leading t" its implementation. The report of this Consultative 
Meeting comprises Annex 6. 

E. Descriptions nf Regional Program/Activities 

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

a. Background
 

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

Rice has been excluded in this proposal because the activities of
 
WARDA seem to fulfill what is needed on a regional 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 regional
 
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).
 
IUT, 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 memorandum of understanding between SAFGRAD and INSAH,
 
but it is rather general 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. All research
 
institutions of CILSS countries participate in the INSAH trials done in
 
different 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 organizations such as SAFGRAD, IITA
 
or IRAT can pr hably make a more specific contribution to national
 
programs in tIf supply of information, opening new lines to research
 
networks, and information on cropping practices. On the other hand,
 
there is much to recommend the formation of a single network so that
 
the national researchers can benefit from the 
opinion of the expertise
 
available at the annual workshops, site visits, etc. Proceedings of
 
the workshops should be published. The networking agencies should
 
seek funding from international donors for national and regional
 
research programs, assistance from IARCS and CRSPs.
 

The boundaries of the CILSS countries are not complete in an 
agricultural sense, and a grouping 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 selecting an agency for the network within
 

CILSS countries, a coordinated effort involving INSAH and SAFGRAD
 

should be considered. 

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, will enable farmers to increase tneir productivity of these
 

crops. The network should also point out new areas to be
 

investigated.
 

C. 	 Suggested approach
 

The network should:
 

o Organize meetings as required, but not less that once a
 

year, to discuss technical problems in plant breeding, crop
 

production, pests, and diseases;
 

Organize smaller meetings to visit trial fields and
o 

discuss the work at an appropriate time of the year
 

(annual regional monitoring visits);
 

o 	 Provide an information service, with access to other
 

necessary resources to provide answers;
 

" 	 Provide a "current awareness" service with IRAT and 

perhaps with RESADOC to alert research workers on
 

important publications that become available within
 

their profile of interest;
 

Facilitate obtaining and exchange of germplasm between
 

member countries; and
 

o 	 Provide short- and long-term training including the
 

opportunity to work in laboratories of other members.
 

The number of research networks required can be agreed upon in
 

the preliminary phases. Maize and cowpeas should probably be the
 

subjects of two networks, but millet and sorghum might constitute one
 

network.
 

d. 	 Expected results
 

The expected results will be co increase the potential
 

to produce the food grains and cowpeas more efficiently. If the
 

prices are appropriate, there will be an increase in production and,
 

with greater efficiency, a price more competitive with other food
 

grains.
 

The greater productivity achieved would also permit production of
 

other crops, such as export crops, with the land resources saved.
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2. Farming systems research network
 

a. Background
 

Agricultural research is often said not to be
 
sufficiently relevant enough, or to produce results which are not
 
applicable in practice. In addition, research workers often do not
 
have cluse enough relationships with extension workers and lack the
 
communication with farmers which would inform them about the systems
 
on which their sulutions will be carried out.
 

b. Objectives
 

The main objective of farming systems research (FSR) is
 
to provide researchers with the means to identify constraints which
 
limit the increase of agricultural production and to direct research
 
towards the elimination of these constraints. FSR also provides a
 
means to conduct trials on farmers fields thus making sure that
 
improvements found on research stations are also improvements for the
 
small producer.
 

c. Suggested approach
 

A m"eting at IITA has already been held more than a
 
year ago to launch a West and Central African network on FSR. 
 The
 
participants at 
the meeting elected officers and distributed tasks to
 
be performed. The network is independent; the regional and
 
international, agricultural research organizations (e.g. IITA, ICRISAT,
 
SAFGRAD, IRAT, INSAH) participate in the meetings and can help the
 
researchers in their organization. INSAH should be added to the group

because it has programs dealing with farming systems research in rainfed
 
and irrigated areas.
 

As a network on 
farming systems already exists, the task at hand
 
is to help this network to be more effeccive. Research on zrop Droduction
 
in all the different agricultural zones (rairfed, Jlood recession, and
 
irrigated) and livestock production are already included, but 
we must
 
now add fishing and agro-forestry. The network should encourage

research on such topics as the interactions between agriculture,
 
livestock production, mixed farming, socioeconomic constraints to
 
planting trees and firewood production, and production constraints for
 
families engaging in bGth fishing and crop production.
 

The network will help to provide a cadre of better informed
 
researchers in FSR, can also divide up the tasks among themselve;
 
and thus avoid duplication and repetition. The role of the network
 
will be to help the researchers in organizing meetings, workshops,

exchanges of information, in finding the means for collaborating
 
with colleagues at pre-determined times and placec in identifying

important gaps in the research programs, filling priority needs and in
 
seeking the necessary funding for proposed research.
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d. Expected results
 

The network provides an opportunity for research
 

workers to keep their research up-to-date 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
 
sector.
to increase agricultural production and the income of the rural 
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3. Soil fertility and soil and water research network
 

a. Background
 

The considerable increase in crop production in West
 
and Central Africa during the last 20 years has been caused more 
by an
 
increase in the area cultivated than by an increase in yields.

Because of the higher demographic pressure (particularly in such zones
 
as the Mossi plateau, the peanut basin in Senegal 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 systems network (FSR), 
that is, by mutual information
 
exchange among the researchers. A meeting will 
be organized for
 
researchers currently involved in subjects associated with soil
 
fertility, fertilizer use, 
 and the soil-water relationships by

regional institution, such as SA.FGRAD, 
 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 different countries for an appropriate period and in
 
suitable situations.
 

d. Exp, cted results 

The expected results include an increase in production

caused by an intensification of crop production, and at 
the same time,
 
a reduction in the risks involved in the use of fertilizers by the 
farmers. For example, the use of 
tied ridges together with starter
 
fertilizer placed near 
the seed has shown that it is pcssible to
 
obtain increased yields and a better use of rainfall by reducing the 
run-off.
 

The network will also enable soil scientists to focus the 
attention of policy makers oii 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.
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4. 	 Fisheries research network
 

a, 	 Background.
 

Fisheries are an important source of protein in the
 

CILSS member countries, with three countries normally having a catch
 

on the order of 100,000 MT tons a year. However, with the exception
 

of a modest program of research at CRODT (Oceanographic Research
 

Center of Dakar-Thiaroye) and the work of ORSTOM, in Senegal, there is
 

no substantial res-irch in progress.
 

Considering the limited resources of the countries involved and
 

the similarity of many of the problems of marine and inland fisheries,
 
serious consideration should be given to the common work. This
 

includes methodology of research, statistics and the group of problems
 

concerned with conserving fresh fish, drying and smoking fish (with
 

the attendant energy problems), and control of the insects which
 

consume the fish. The methodology of socioeconomic studies is also
 

common ground.
 

The purpose of the network is, therefore, to attempt to conserve
 

scarce personnel and financial resources and to make easier the
 

provision of a "critical mass" of research workers. Senegal may be an
 

exception to the need for this proposed unified effort of different
 

disciplines, experience, and skills, given the established program of
 

CRODT in that country. Senegal could however contribute a leadership
 

role to the network.
 

The following are some of the subjects for consideration by the
 

proposed network:
 

o 	 Gathering and exchange of statistics;
 

o 	 Conservation of fish, protection of dried smoked fish,
 

energy conservation in drying;
 

o 	 Aquaculture; 

o 	 Development of lake fisheries (in new lakes); 

o 	 Socioeconomic studies of fishing, fishermen, and
 

subsistence consumption of fish;
 

o 	 Technology; and
 

o 	 Training.
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b. Objectives
 

The main objective should be 
to assist the countries in
 
the rational development and exploitation of their fisheries resources
 
by facilitating research, data collection and analysis.
 

c. Suggested approach
 

There are already a number of regional activities

proposed in research and training, some by CILSS, others by the FAO,

CEAO, etc. 
 It is suggested that Senegal might takc the initiative of
 
convening the first meeting of the group with finance coming from a

donor. 
The proposed network will reinforce the on-going programs and
 
facilitate the disseminat.on of their findings. 
The network will

function in two major areas--serving to provide training 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 lives ock production systems. Such
 
contacts should facilitate an understanding of how fisheries fit into
 
the overall year-round activities of the rural population and of the
 
contribution of 
fish to the diet of fishing families and others.
 

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

d. Expected results
 

The expected results are the development of a better
 
informed cadre of research workers, conceptualization of a regional

program of research on marine and inland fisheries, compilation of
 
statistics and information on the sector, and socioeconomic
 
understanding. 
These will serve to formulate effective development

projects.
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5. 	 Research on irrigated crops
 

a. 	 Background
 

The underdevelopment of irrigated crops in the Sahel
 
Among
and resultant poor yields have complex and multiple causes. 


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 agriculiural, 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
 

Senegal River region. They have added several economic studies in
 

conjunction with their biological research in that area. The OMVS
 

also has three agronomic research station in the Senegal River region;
 

one in Senegal, one in Mauritania and one in Mali. Finally, INSAH
 

could initiate research projects similac to its projects on rainfed
 

agriculture.
 

It seems that with the amount of important water volumes preseat
 

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. 	 Objectives
 

Research projects on irrigated crops and production
 

systems based on irrigation in member countries of CILSS 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);
 

o 	 Intensify socioeconomic research and research concerning
 

the integration of irrigated crops, livestock and forestry;
 

o 	 Promote the training of better qualified management
 

personnel in sufficient numbers;
 

Promote studies in the field, and full scale trials on
 

problems encountered in technology transfer between research
 

stations and producers; and
 

0 

Encourage the exchange of reliable, verified economic data
 

which will enable the development of viable national
 

economic models with coherent policies for the
 

intensification of agriculture, animal husbandry and
 

forestry on the perimeters of irrigated lands.
 

0 
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c. Suggested approach 

The achievement of these goals will require a
 
coordinated effort on the part of all those involved in this 
type of
 
research--that is, INSAH, ISRA, WARDA, ABN, OMVS, etc. One of these 
units or 
programs, along with the national structures responsible for
 
coordinating and implementing such programs could take 
on this role.
 

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 studies must be conducted to determine the 
principal socioeconomic constraints to production systems for the
 
irrigated crops in question. An extensive program of training for
 
management of the perimeters at all levels of responsibilities must
 
also be encouraged.
 

Research programs include,will also besides follow-up technical 
research, an important pre-extension component, which would be based
 
on the evaluation and follow-up of rural farms. 

d. Expected results
 

These programs should permit the retention of the best
 
species at the end of varietal testing which has been adapted 
to 
specific conditions, and also in the proposal of new production 
systems for irrigated crops 
to guarantee a state of equilibrium

between man and his environment and encourage new production systems

which will be socially and economically viable. 

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

a. 	 Background
 

The West African corntries in which peanuts are
 

a food crop and a cash crop are mostly confronted
important both as 

problems (rosette, rust, leaf spot; aspergillus and
with 	the same 


It seems

aflatoxin; improving the effectiveness of rhizobia, etc.). 


provide the research workers with practical means to
 necessary to 

stay as well--informed as possible,
coordinate their research, to 


avoid duplication.
eventually to divide the research areas, and to 


This network should include such non-Sahelian countries as Nigeria
 

same problems. The University of Georgia
and Cameroon, who share the 

has already started coordinating activities in this field. ICRI3AT's 

Center also conducts research on peanuts.Sahelian 

b. 	 Objectives
 

The main objective is to encourage building synergy
 

imong research workers to find solutions that are adapted to a large
 

number of areas. It is necescary to set up a practical channel for
 
The
meeting, providing information, and coordinating the researchers. 


program will encourage research on plant breeding to improve
 
productive
resistance to pests and diseases and to obtain more 


rhizobial bacteria.
 

c. 	 Suggested approach
 

It is hoped that a research institution where a large
 
initiative
number of scientists are working on peanuts, will take the 


of convening a first meeting for the creation of a network. The
 

research workerg should be provided with finance from donors and
 

practical means for communicating amongst themselves, with assistance
 

as the peanut CRSP,
and participation from outside organizations such 


The association would facilitate communication and
IRHO, and ICRISAT. 

on
exchanges of documents, hold regula. meetings or special meetings 


demand, and provide an opportunity for a researcher to spend some time
 

working with his colleagues in another country learning a technique or
 

The creation of this network will be achieved by providing
method. 

the researchers with the necessary funds, facilities and services tc
 

allow the exchanges of information, the meetings, travel and training
 

judged profitable for the advancement of peanut research in the entire
 

region.
 

d. 	 Expected results
 

The results expected are an increase in the production
 

income for farm families,
and productivity of peanuts, more 


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 different other
 
surveys carried out 
in the Sahel confirm the importance of small
 
ruminant production (goats and sheep) in the 
family and national
 
economies. The development of this enterprise 
cannot be accomplished

without 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 to establish more

appropriate preventive measures 
for adoption by farm families. From a
 
socioeconomic point of view, another objective is to acquire

familiarity with the methods, constraints and results of goac and
 
sheep production, which is a very important activity in household
 
production both for the income generated and 
for the consumption of
 
associated animal products. The cost/benefit ac the small farmer
 
level would have to be considered.
 

c. Suggested approach
 

These objectives can be achieved through strengthening
 
programs of immunization against the pest of small ruminants,

pulmonary diseases, pox and control of parasites and by launching

socioeconomic surveys of small ruminant production in the farm
 
milieu. A research tnit 
should be identified where additional work on
 
these problems could be readily organized if financed by donors. 
This
 
work would have to be envisaged on a regional basis; it would have to
 
involve collaboration of scientists in other Sahelian countries and
 
the results would be available to all CILSS countries. Suitable sites
 
for this unit are thi CVL, Bamako, where proposals 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 N'djamena, were it re-opened.
 

d. Expected results
 

This knowledge should permit the improvement of small

ruminant production and the reduction of risks, and 
thus increase farm
 
family incomes and their consumption of animal products.
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8. 	 Training of research scientists
 

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 
It is,
qualified personnel to conduct research in priority areas. 


of research workers at a 	 level
however, important to keep the number 

Training priorities should be reviewed
which governments can support. 


in association with agricultural strategy and national research
 

priorities.
 

The strategy should take into consideration not only the more
 

lead to a degree but also all efforts

formal types of training which 


the specialized
contributing to the improvement of scientists, such as 


the Sahel (UNESCO/INSAH/EISMV).
course of integrated range management in 


b. 	 Objectives
 

To prepare a practical 20-year strategy, we must:
 
research by
enhance the DEVRES/INSAH survey on the priority areas of 


converting present data 	 into specific training needs; suggest a
 

a growing number of scientists trained,
workable method to have 
preferably in the Sahel, then elsewhere in Africa and when necessary 

system of 
in developed countries; 	 and establish a more formal 

who are not helped by
financial assistance for qualified applicants 

the present sources.
 

c. 	 Suggested approach
 

A small team of qualified experts (preferably Sahelian) 
the work

should be immediately established to follow-up in more detail 


CILSS/Club du Sahel agricultural
of the DEVRES/INSAH survey and the 

sector studies, and translate the priority research of each country
 

needs for additional scientists .nd technicians (the training of
into 

dealt with in another proposal) to be trained, taking
technicians is 

are already under a pr3gram. The


into 	consideration all those who 


next 	steps for the team will be to appraise: 

0 	 What types of additional training for scientists can be
 

presently obtained from Sahelian institutions;
 

What amount and what type of upgrading of the teaching
o 

institutions topersonnel would be needed to 	enable these 

of teaching and
increase their output in their present areas 


to start training in other selected areas;
 

capable of training
o 	 Tf other institutions in Africa are 


scientists, using the French 	 language and having access to 

that is not too different to an agricultural environment 

what 	is found in the Sahel; and
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o 	 The c .ditions under which the continuing ase of
 
institutions in Europe and in America can be improved and
 
particularly the choice of thesis and the methods of
 
satisfying the requirements. It is imperative that the
 
research requirements be meaningful to the Sahelian scene
 
e.g., having the thesis field work done in the Sahel.
 

The team should also make recommendations oa less formalized
 
types of training that do not usually lead to a degree and which might
 
not otherwise be covered in specific development nrojects. These
 
include short courses or seminars, temporary exchange of personnel,
 
training periods at a different research unit such as 
one of the
 
IARCs or a university.
 

Finally, it 
will be useful if the team can recommend a system of
 
scholarships and fellowships to complement those already in existence.
 
A fund could be set up, with financial resources coming mostly from
 
donor countries but also with meaningful contributions from Sahelian
 
countries based on the number of 
their national applicants that are
 
accepted. Such a fund could be administered through an appropriate
 
non-governmental organization.
 

d. 	 Expected results
 

A strategy would be proposed covering the next 20
 
years containing the following elements:
 

0 	 The training needs for 
research scientists corresponding to
 
the present research priorities of the sub-region;
 

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

0 	 Information on how and where 
to use other institutions in
 
Africa and how to better use institutions in Europe and
 
America;
 

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

o 	 Recommendation for a fund to supplement present methods of
 
financial aid for Sahelian scientists involved in training.
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9. Training of research technicians
 

a. Background
 

In order to do research work properly scientists need the
 

assistance of qualified technicians to help with such things as field
 

trials, laboratory analysis, equipment maintenance, etc.
 
often forgotten
Untortunately these essential research workers are 


when decisions are made about manpower training.
 

L. Objectives
 

Find practical ways of preparing professionals to make
 

a career as research technicians. 
Also ensure that research
 

technicians can progressively increase their qualifications and thus
 

have a chance for promotions in their chosen career.
 

c. Suggested approach
 

new research
Conduct a study on the number of 

to service the priority areas of
technicians to be trained in order 


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
 

This study could be a part of the
and the quantity of their output. 

team of experts mentioned in the
terms of reference of the small 


proposal on training of research scientists.
 

Other less formal methods of training could be suggested by
 

short courses or seminars at appropriate
the team of experts, such as 


locations within the sub-region, and periods of training in one of the
 

IARCs, at a national research center or in universities. Workshops
 

could also be organized in conjunction with tcaining and extension
 
the challenges met
institutions in order to appraise technicians of 


small farms.
when research results are to be used on 


It would also help research technicians if means could be
 

to cross over to more academic
established for experienced technicians 


training in order to become research scientists.
 

The program of less formal training could be a responsibility of
 

INSAH or of another institution in the sub-region.
 

d. Expected results
 

better research institutions
The expected results are 


increased number of better qualified technicians, better
with an 

career patterns for research technicians to attract and retain
 

better personnel, and better research work by scientists who
 

would lose less time doing work that can be handled by technicians.
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10. Improvement of agricultural research management
 

a. Background
 

Almost all the parties involved in agricultural

research have spoken of serious 
ieficiencies in managment. Problems
 
in management arise from the actions or 
attitudes of either the
 
financial backers, the sponsoring ministries (Rural Development,
 
Planning, Finance) or the research institutions themselves.
 

For the most part, the critfcisms 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 operation of
 
the institutions and projects, while 
the technical directors'
 
competence is not implicated. For example, tardy provision or early

depletion of funds to coier project activities; lack of funds for
 
equipment and infrastructure maintenance; inadequate accounting
 
systems to keep track of spending; incomplete inventory of equipment;
 
or an administrative and management staff which is too 
large or too
 
small, or even incompetent. 
Very often these factors encourage

researchers to abandon their research activities; 
they also cause
 
financial backers to cancel projects.
 

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 
carrted out due to a lack of
 
knowledge of the administrative and technical aspects of 
a project or
 
program. 
For example, when budget estimates are made imprcnperly, the
 
project may run 
short of funds before it 
is complete and all activities
 
may stop.
 

b. Objectives
 

In order to improve tie situation described above, measures
 
must be taken on a regional basis to fulfill the following objectives:
 

o 
 For improved management of institutions, conduct a specific

study of all problems encountered in order to detect
 
deficiencies and obstacles to 
the proper performance of
 
activities. 
This study should be conducted in close
 
cooperation with institution directors, sponsoring

ministries, financial 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 various
 
management levels in the 
institutions (administrators,
 
financial personnel, accountants, etc.); and
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o 	 For improve,! planning and implementation of projects and
 
programs, develop a training program for the head
 
researchers of the projects.
 

c. 	 Suggested approach
 

Training for improved institutional management can only
 

be carried out after a detailed and objective study is conducted on
 

the actual difficulties experienced by institutions and researchers.
 

Such a study is planned by the AGIR Project (Improvement of
 

Research Institution Management in the Sahel). The project
 
encompasses some of the agricultural research institutions in CILSS
 
member countries. AGIR was approved by the CILSS authorities and is
 

currently starting up activities with financing from the IDRC
 

(International Development Research Centre). Funds are inadequate for
 

accomplishing all the planned activities (in particular, training of
 

the administrative and financial staff of the institutions). It
 
should also he pointed out that the ISNAR (International Service for
 
National Agronomic Research) has already had some experience with
 

developing countries in this field. Its programs cover both aspects
 

mentioned above, while AGIR is limiting its activities to
 

institutional management.
 

AGIR and ISNAR provide an appropriate framework to carry out the
 
proposed objectives. Thus, it would be beneficial to promote
 

cooperation between the two institutions in order to have a rational
 
and complementary use of their resources. For example, training
 
activities could be divided between the two, after a joint study of
 
institutional problems has been conducted. The proposed training
 

should be given in short training programs (workshops, seminars, etc.).
 

d. 	 Expected results
 

In addition to identifying specific deficiencies and
 
problems in resea:ch institutions, the measures proposed herein will
 
also make institutions more capable of managing the extensive
 

resources available for agricultural research. To the extent that the
 

Sahelian countries and their financial backers are assured that a
 

competent staff will manage properly, and they will be encouraged to
 

allocate greater resources to research activities.
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11. Strengthening INSAH's scientific and technical information
 

a. 	 Background
 

The national reports indicate the existence of serious
 
problems in the area of exchange of scientific and technical
 
information between individual research workers, and between research
 
institutions.
 

The problems appeared at different levels such as: the research
 
institutions which do not have the organization, the means nor the
 
personnel necessary for accomplishing the collection and distribution
 
of the documentation. Their meager financial resources do not permit
 
them 	to subscribe to scientific journals, nor to purchase the
 
necessary reference works; the African research workers who have
 
difficulties in publishing their work; and information on activities
 
which do not circulate freely between institutions, which in turn
 
causes duplication of efforts and use of resources. It 
also makes
 
difficult the tasks of planning and coordination vested in the
 
regional and national organizations.
 

INSAH (Institute of the Sahel) was created to coordinate,
 
harmonize, and foster :-esearch in the Sahei, 
as well as to collect,
 
analyze, and disseminate research results,
 

Data has been gathered in the various 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 organization; microfilm the documents collected and assure 
the
 
widest possible distribution to research workers and to institutions;
 
give Sahelian researchers access tj the documentation resources
 
available in the world by using national and international systems of
 
information (e.g., AGRIS); provide Sahelian agricultural research 
workers with possibilities to publish their results in professional
 
publications (reviews, monographs, etc.); establish, monitor and
 
improve a data bank on agricultural research institutions started by
 
the DEVRES/TNSAH survey; make available to governments, 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. 	 Suggeste6 approach
 

The actic~ns proposed are divided into different phases:
 

o 	 Development of the RESADOC network by increasing its
 
activities which directly assist the individual national
 
institutions. This is included in phase II of the RESADOC
 
program (1983-88) and should be given an important place in
 
the agricultural research institutions;
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o Strengthening the means of providing publications by INSAH
 

with which to irorove the quality of its own products
 
(scientific review, monographs, etc.);
 

o Maintenance and improvement of a data-bank on agricultural
 
research, obtained in the DEVRES/INSAH project, through a
 

permanent arrangement of periodic updating of the data. It
 

will be necessary to have a complete list of researchers
 

connected with different specialties;
 

o 	 Develop code books in French and English, including CARIS
 

subject and activity codes and also acronyms;
 

o 	 Store all the above-mentioned codes in the microcomputer;
 

o 	 Prepare an instruction manual on how to use the data bank; and
 

o 	 Announce through INSAH publications that the bank is
 

available to users.
 

d. 	 Expected Results
 

Improved access of researchers to all types of
 

scientific and technical information, as well as the diffusion of this
 

information, will improve the efficiency and productivity of
 

researchers, institutions and research Programs.
 

INSAH will have a fully operational data bank, capable of
 

providing information and answering ouestions asked by research and
 

development agencies, technicians and country planners, and donors, 

among others. The data bank will have information on agricultural 

research conducted throughout the sub-region and, more specifically, 

on crops (food and cash crops), livestock, fisheries, agro-forestry,
 

and production systems.
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12. Dissemination of applied agricultural research results
 

a. Background
 

One of the major constraints to increased crop,

livestock, or 
fish production is inadequate dissemination of
 
agricultural research results in a form that producers can use. Even 
when a new plant variety or livestock production method has been
 
proven valid in 
 testing at research stations, it may not always be 
successful when producers use 
it. What is worse, producers often do
 
not have the opportunity to tell researchers (directly or via 
extension agents) why the 
new method failed. For example, high­
yielding food grains may not have acceptable taste, or some livestock
 
methods may be incompatible with the herders' traditions, 
etc.
 

Until now, there has been no systematic study of the few cases
 
which were completely successful in the Sahel (for example, increased
 
output of sorghum and millet together with increased cotton output in
 
Mali). One 
reason often cited is that extension agents lack the
 
training required to correctly explain a technique 
or to make sure it
 
is applied properly. The extension agents complain that 
the
 
techniques are too complicated 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 credit opportunities.
 

Even when researchers and extension agents do work well together

and offer new techniques, often the producer cannot 
risk trying 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
 
cannot profit from new techniques even 
if they succeed in increasing
 
output.
 

These comments, among others, demonstrate the need to develop a
 
rational method of analyzing the linkage between researchers,
 
extension agents and producers and of the interaction of various
 
factors (technical, economic, ecological, social, etc.). 
 At the same
 
time, the link between training of extension agents and the provision
 
of information to 
producers must also be investigated.
 

These com.ents also illustrate the urgent need to improve the
 
training of extension agents so 
that they are competent enough not
 
only to comprehend (and explain) the details and value of the
 
techniques they disseminate, but also to objectively transmit
 
producers' comments to researchers and vice versa. 

Perhaps a higher-level extension training should be established-­
an intermediate level between field extension agents, who work side by

side with producers, and researchers. With more in-depth training in
 
teaching and te-hnical methods, this higher-level extension agent

could provide the linkage that is currently unavailable.
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Of course, the practical applications proposed here will be
 

different for each country according to its own method, and with
 

certai modifications to adapt to local situations.
 

However, it would appear to be advantageous to conduct a region­

wide study of certain interdisciplinary aspects, like the development
 

of methods, cechniques or models and their adaptations to the
 

pertinent sector or product.
 

b. Objectives
 

The main objective is to considerably improve the lines
 

of communication in both directions (researcher-producer and vice
 

versa) using agents with the proper competence to carry out this
 

mission.
 

c. Suggested approach
 

A special 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. This training could take place at
 

one or two appropriate national training institutions provided 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
 

dissemination 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.
 

This will allow producers to use the information more quickly and
 

faster and thereby increase productivity and output in all sectors.
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13. Planning and analysis of agronomic experiments
 

a. Background
 

In each of the Sahellan countries there is a
 
substantial number of agronomic experiments carried out each year.

This includes varietal trials of different crops, fertilizer
 
experiments, and FSR with its trials. 
The trials are carried out
 
in several locations and are usually planned and analysed by hand,

with or without the assistance of a hand calculator. The SAAR survey

indicated that only one country had microcomputers and most did not
 
have programmable calculators. Running these experiments takes a
 
considerable amount of time, and the need for manual calculation of
 
the results tends to constrain the design.
 

b. Objectives
 

The objectives are to improve the quality of
 
experimental design in agricultural research, to speed up and improve

the analysis of experiments and to save the time of research workers
 
and technicians to permit them to run more experiments.
 

c. Suggested approach
 

Upon request, it is proposed to provide Saheliaa
 
coauntries with a suitable microcomputer program and where necessary a
 
simple microcomputer and printer together with technical backstopping.
 
This should include training in the use of the computer and
 
inform.tion on the programs available for researchers, statisticians 
and computer operators. A unique and complete program for the design 
of experiments in all agricultural fields, management of the data, and 
its complete analysis has been developed by Michigan State University.
The program is called MSTAT. It will run (n CP/M and MS-DOS,
 
currently the two most common operating systems. Both the program and 
the users' guide are available in French. A microccriputer, printer,
and voltage regulating transformer or voltage regulator (if a 
transformer is not needed) together with the program could be obtained 
in the U.S. for under $3,000 retail. 

The research division of INSAH, which has been charged by the
 
CILSS to coordinate and assist in planning the agricultural research
 
programs in the member countries, has a series of trials for which it
 
prov:Ldes assistance to the countries (the INSAH/EDF food grain variety

trials). INSAH also has microcomputer operating capacity. With
 
additional funding and training of some staff members, INSAH could
 
undertake this activity.
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d. Expected results
 

The use of this high quality system for the design and
 

analysis of experiments is expected to increase as well as improve the
 

capacity of the Sahelian countries to run agronomic-type experiments.
 

This should help agricultural, livestock and agro-forestry research
 

workers.
 

With the recognition of the need to run more experiments at the
 

farm level, the introduction of the hardware and MSTAT software with
 

technical backstopping is expected to improve the planning and
 

analysis of experiments which so far has been a constraint in
 

increasing the number of experiments. The program is also expected to
 

improve the quality of experimentation and speed up the analysis, thus
 

producing usable results for extension more rapidly.
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14. Inrrovement of agricultural statistics
 

a. 	 Background
 

Delays in the publication of agriculkural statistics
 
and their lack of precision for most of the Sahelian countries
 
constitute a serious obstacle to the conception of plans and
 
evaluation of their effect on the development of livestock and crop
 
production. It also affects the quality of work of many scientists
 
who are unable to appraise the status of present conditions. This has
 
led to the preparation of the INSAH project, "Improvement of Permanent
 
Diagnostic Instruments for the Livestock and Cereal Production Sectors."
 

The proposed action is tc expand the INSAH project to include
 
other sectors: agriculture, livestock production, fisheries and
 
forestry.
 

b. 	 Objectiqes
 

The objectives are:
 

o 	 Strengthen the national services responsible for
 
agricultural statistics;
 

o 	 Develop a methodology for collection and analysis of primary
 
and secondary data, and identify intervention areas;
 

" 	 Interpret statistical data in order to permit their regular 
and rapid publication for national and regional dissemination; and 

" 	 Create data banks at national and regional levels that cin 
be used by research workers. 

c. 	 Suggested approach
 

In order to achieve 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, livestock 
numbers, exports, etc.) and to train specialists in computer 
management and data analysis. Collaboration could be organized with 
other institutions which could help data collection (FAO, AGRHYMET, 
CRTO, etc.). This would also promote organization of regional
 
meetings, information exchange and sharing of experiences.
 

d. 	 Expected results
 

The availability at national and regional levels of
 
more reliable statistical data in a more timely way is the primary
 
goal. This would provide a stronger basis for planning and evaluation
 
of the progress of projects, programs and sectors. It would also
 
enable many agricultural research workers to better appraise the
 
present status of a problem and to calculate the improvements brought
 
about by their work.
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15. Private sector participation
 

a. Background
 

The nature of potential private sector participation in
 

the development of the agricultural sector is diverse, including
 

supply of fertilizers, chemicals, seed, sacks and machinery; drugs,
 

mineral supplements and feed for livestock; boats, nets, motors, and
 

insecticides for fishing. Other potentials lie in farm machinery
 

manufacturing and repair of and prozessirg of agricultural products
 

and their export. Agriculture also depends, to a considerable extent,
 

on the private sector for transportation of both inputs and outputs
 

and this, too, could be further developed.
 

The place of the private sector in these activities has
 

traditionally been important, for example in the trading of grain and
 

other food crops and the provision of tools and small equipment
 

(baskets, used sacks, etc.) Blacksmithing is a traditional craft, and
 

with the help of several training projects it has developed some
 

capacity for farm machinery manufacturing and maintenance service.
 

Recently some Sahelian governments have abolished certain state
 

monopolies, for example, that of importing grain in Upper Volta, and
 

Niger. Private traders can now acquire licenses to import rice 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
 

fertilizer and agricultural chemicals, using the private sector. In
 

some cases, private traders are able to bid on the supply of
 

Thus, entry into this area of
fertilizer to development projects. 

However, problems exist due to
trade is feasible in some countries. 


the potential importer. There are only
the availability of supply to 


one or two companies delivering fertilizer to this part of Africa.
 

This might pose a constraint in opening up the trade.
 

The SAAR survey reported repeated difficulties in the inability
 

to buy fertilizer and of its late delivery, and of the inability to
 

buy the inputs for fishing. In the case of fertilizer, the trade is
 

the need of farmers for
complicated by government subsidies and 


fishing equipment may also be inhibited by lack
credit. The sale of 


of credit. The constraints to the distribution of insecticide to
 

are apparent, with up to a quarter of
 protect fish from insect attack 


the total catch being destroyed by insects. Easier distribution and
 

access to insecticides is a necessity.
 

Since losses of the import monopolies and other public sector
 

commercial activities have put 
an excessive burden on the current
 

account, the Sahelian governments have shown an increased interest in
 

the role of private enterprises.
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The new role of private enterprises is easier to appraise and
 
analyse within the confines of each country; certain aspects
 
can, however, also be looked at on a regional basis, an approach which
 
eliminates 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 efficiency of distribution of inputs to
 
the agricultural sector and the efficiency of domestic and imported
 
food marketing by participation of the private sector.
 

c. Suggested approach
 

A regional study should be made, perhaps under the
 
auspices of the CILSS/Club du Sahel on the activities of the private
 
sector in the trade of agricultural inputs, credit problems, and in
 
the importing and processing of agricultural commodities. This would
 
serve as a basis for regional discussion on the possibilities for
 
increased intervention by the private sector, and the activities
 
required by governments to 
facilitate and supervise this intervention.
 

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

d. Expected Results
 

The results of this activity are expected to increase
 
the efficiency of the delivery of agricultural inputs, thus increasing
 
the output of the agricultural sector by assuring a more widespread

and timely supply of inputs. It should also improve the efficiency of
 
marketing imported grain. By encouraging the private sector to work
 
in the area of grain processing, for example, processing domestic food
 
grains into flour with good keeping characteristics, the consumption
 
of domestic grain could be increased and the need for imported grain
 
would diminish.
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16. Creating a regional phytogenetic resource center
 

a. Background
 

The improvement of the main Sahelian food crops began
 

in the 1950s and 60s with the collection of local ecotypes. As a
 

result of these research efforts, several improved local varieties,
 

well-adapted to the Sahelian environment in general, are still the
 

subject of su * ssful extension efforts.
 

After 1970, national research organizations undertook partial
 

inventories within their countries to restore and save their rapidly
 

disappearing phytogenetic resources.
 

During 1975-76, IBPGR, ICRISAT and ORSTOM also carried out
 

The plant
phytogenetic inventories in thu,Sahelian countries. 

The rest was
material collected is stored partly in France and India. 


destroyed by quarantine centers in receiving 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
 

phytogenetic resources of principal Sahelian food crops.
 

Not only will this foundation permit a multidisciplinary study to
 

improve Saheiian food crops, it will also serve to save dwindling
 

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 will work from established, diversified
 

populations with a wide genetic base, additional inventories in all
 

eight member countries of CILSS will be necessary. In addition,
 

requests for material already inventoried in these countries or
 

countries with similar ecological conditions, would be made to IBPGR,
 

ICRISAT, and ORSTOM.
 

Material collected will be stored in one or more regional
 
their present
phytogenetic resource centers selected on the basis of 


physical and human resources. These centers will encourage exchanges
 

of material among national centers, international centers and
 

From the start the project will need a regional
universities. 

elsewhere in
coordinating secretariat that may be placed in INSAH or 


order to initiate and then monitor this work.
 

83
 



d. Expected results
 

This program should result In the improvement of
 
available genetfc resources in the Sahel 
region, the establishment,
 
storage and preservation of the collection, genetic evaluation, and
 
the use of research results in national and international programs.
 

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. 	 Creating a regional center for introduction and quarantine
 

of plants
 

a. Background
 

The exchange of plant material sometimes brings with it
 
plant diseases
substantial risks of introduction of new parasites or 


zone. For example, this has already happened
hitherto unknown in the 

One of the proposals of the


with sugar cane mosaic, and peanut rust. 


African Council on Sanitary Control of Plants is to build a regional
 
to complement the
station for the Sudano-Sahelian zone at Maradi 


Ibadan and Nairobi.
existing stations at 


b. Objectives
 

Establishment of a station in the Sudano-Sahelian zone
 

for the introduction and quarantine of plant material under controlled
 

to slow the spread of parasites and
conditions in order to avoid or 


diseases carried by plants imported from other parts of the world.
 

c. Suggested approach
 

To accomplish this objective, a regional center should
 

be created and equipped to examine and quarantine plants introduced to
 

be located in an appropriate climate zone
the region. The center must 


and must be within easy reach of all interested states. Such a center
 

when accepted by member nations must be supplemented by an efficient
 

the zone.
method of controlling the frontiers of 


d. Expected results
 

The sanitary control and observation of plants
 

introduced into the Sahelian countries from the rest of the world is
 
new


expected to protect the region from the introduction and spread of 

advance
 

pests, hitherto unknown, and against which there is usually no 


This will permit plant production with fewer diseases or
 preparation. 

pests coming fcom the outside.
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18. Agricultural research policy
 

a. Background
 

In the survey on the corstraints 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 time.
 

The supply of wheat products and rice at relatively low market
prices tends to 
favor urban consumers and depress demand for domestic
grains. As t'e IBRD has frequently pointed out, other problems arise
from the economic consequences of pursuing a policy of food self­sufficiency without taking into consideration 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 different transportation

costs of imported grains and exported crops, the problems are similar
in nature in all 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 (Senegal, Upper Volta, and Niger), food policy
research 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 term, 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 regional project on "The Changing
Role of Coarse Grains in SAT West Africa: Policy Implications of
Substitution in Production and Consumption of Millet/Sorghum and other
 
Food Grains".
 

A regional activity is proposed 
co serve as a forum for the
researchers already working in national 
or regional 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 investigatior-
 Finally a regional activity may reduce somewhat the
 pressure on researchers for maintaining the status quo.
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b. Objectives
 

The proposal should help the CILSS member countries to:
 

evaluate the effect of existing agricultural policies an agriculcural
 

production and marketing of local grains; obtain a base of
 

information to analyze the outcomes of alternative agricultural
 

policies, in order to improve policy making, to increase production
 

and to move countries towards economic self-sufficiency; provide data
 

for a quantitative system of allocating agricultural research
 

the means for assuring food security in thepriorities; evaluate 
face of fluctuating production and storage problems; and increase 

regional trade in agricultural commodities.
 

c. Suggested approach
 

Although agricultural policy decicions, research
 

priorities and the like are strictly national decisions, a regional
 

program can provide a valuable contribution in information,
 

methodology, training and microcomputer technology. The agricultural
 

statistics on which the analyses are based must be collected
 
a proposed regional actirity.
nationally; they are also the subject of 


The methodology for policy research is quite well understood, but some
 

of the researchers need doctoral degree training in agricultural
 

A training program will be needed for these specialists.
economics. 


While it is desirable that African agricultural policy research
 

be done mainly by Africans, a wide variety of highly trained,
 

experienced researchers will be required. In terms of an African
 

institution, probably only the ECA of the OAU at Addis Ababa may have
 

the trained manpower to launch this activity. On the other hand,
 

Michigan State University, Purdue University and particularly IFPRI
 

on food policy research in West Africa.
have already made a start 


IFPRI is the IARC with the mandate to work in this area. The
 

institution responsible for the recently awarded agricultural policy
 
One of
CRSP could also provide assistance in this area of research. 


these institutions should organize a meeting mechanism where
 

researchers could exchange ideas and information.
 

d. Expected results
 

This activity should lead to improved understanding of
 

the agricultural economy and better informed policy decisions.
 

Planning of the agricultural sector should be more realistic and
 

research priorities should be established. Improved policies should
 

stimulate technical change in agriculture, resulting in increased
 

income, employment and reduction in rural poverty. Policies should
 

also aim at increasing food security and decreasing food imports to a
 

minimal level. With well-founded, well-researched agricultural.
 

policies, food aid could be more effectively used.
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19. Production and utilization of firewood
 

a. 	 Background
 

There is general anxiety about the Sahel-s current
 
environmental degradation. 
One of the causes of the degradation,
 
particularly around the large urban agglomerations, 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
 
the population's demand for fuel is satisfied.
 

There are presently many efforts in the Sahel related to the
 
solution of this problem. New and old species are proposed i,'
 
reforestration programs. Efforts are made to respect and proioce the
 
presence of trees in the environment. More efficient types stoves
o 

are offered. Some alternative sources of fuel such as butag~s are
 
considered where people can afford them in cities.
 

b. 	 Objectives
 

One of the primary objectives is to improve
 
understanding of fir(:wood production systems, of the interaction of
 
these systems with other rural economic activities and of the
 
constraints to increasing production. As well, the 
existing
 
constraints to adoption of such innovations as improved stoves and
 
fish drying equipment should be identified. Research is also needed
 
into possible substitutes for firewood and into the conditions
 
necessary for their use.
 

c. 	 Suggested approach
 

The short-term approach will be to strengthen research
 
on substitute weaas of producing energy for supplying the cooking
 
needs of the populations. This will mean strengthening the programs
 
of organizations working on forestry, environment and new energy
 
sources 
(UNEP, National forestry services, CEAO-CILSS project, CTFT.
 
CEEMAT, CRES, ONERSOL, etc.).
 

Another method would be to have one of the involved units
 
create a network for the Sahel region on the basis of special
 
financial help given by one or more donors. The network would permit
 
researchers to pool informat...on and efforts dealing with:
 

0 	 Substitutes for wood, particularly in cities, where some
 
consumers can afford to pay the added cost;
 

o 	 Development and dissemination of improved stoves;
 

o 	 Protection of existing forests or clusters of trees; and
 

o 	 Reforestation programs.
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The network should serve to identify gaps in the current research
 

programs (i.e., the socioeconomic area) and help to develop the
 

needed research. The network should publish a newsletter, similar
 

perhaps to the Sylvan Africana, an IDRC-funded effort which has
 

recently ceased publication. Any action should be integrated with the
 

existing CDA forestry program and should take into consideration the
 

research work already existing.
 

d. Expected results
 

In the short-term, increased information on the current
 

firewood production systems will 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 practical firewood substitutes and renewable
 

energy resources, and on the conditions necessary for their
 

development and use, is another expected result.
 

In the long-term, research results should allow an increase in
 

the production of firewood, a reduction in the per capita consumption
 

of firewood with increased use of substitute fuels and more efficient
 

stoves, and a reduction in the over-exploitation of forest resources,
 

perhaps with some environmental restoration.
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20. 	 Women in agricultural production
 

a. 	 Background
 

As indicated by the paucity of gender-related data
 
recovered in our survey, women's role in agricultural development

remains a neglected area of serious research and statistical enquiry.

Awareness has grown in recent years about the importance of women's
 
economic role in Africa; in addition to their domestic
 
responsibilities, women spend many hours on such agricultural duties
 
as weeding, harvesting and post-harvest food processing. They are
 
often the main providers of the family's subsistence foods and may

participate in their own as well as their husbands' cash crop
 
production. 
Women spend long, laborious hours in fuel-wood collection
 
and drawing and carrying water, tasks which are becoming increasingly
 
difficult with deforestation and lowering of the water table.
 
Particularly in areas with high rates of male out-migration, women are
 
left as effective heads of households and primary agricultural
 
producers. Yet their role in agriculture and food production is not
 
fully recognized. 

b. 	 Objectives
 

The objectives concerning women's role are fourfold: 

0 First, to encourage research that will define and evaluate 
the nature and extent of women's agricultural activities and
 
explore means of improving their productive capacity, and at
 
the same time reduce the physical demand of certain
 
activities;
 

o 	 Second, to consider future action which can increase
 
education and training opportunities for women farmers who
 
are currently vastly under-represented in such institutions;
 

o 	 Third, to decrease the existing gender bias and male
 
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
 
credit and/or become landowners.
 

c. 	 Suggested approach
 

Research programG that focus on women's agricultural

production should be established or strengthened within the Sahelian
 
agricultural research institutions. The research programs should
 
undertake serious interdisciplinary studies on the precise nature and
 
importance of women's production in the various areas of the Sahel,

With improved statistical data and more general socioeconomic
 
studies, researchers wotild have the means 
to suggest ways of reducing

women's heavy work burden and improving their productivity. These
 
suggestions would, of course, refer to both technological
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improvements, legal and financial changes and the more problematical
 

social transformation necessary to effect a substantial improvement in
 

the position of woman.
 

Within the admittedly narrow constraints of the secondary school
 

population, training institutions should be made aware of the need to
 

educate and train more women in agriculture. This training needs to
 

be increased at all levels, but special emphasis should be given to
 

the training of female extension agents. Extension services for rural
 

women typically do not involve adequate recognition of their
 

agricultural production.
 

ICRISAT, with the help of the Ford Foundation, has begun
 

research in Upper Volta. With added resources this could be used as a
 

base for extending research to other Sahelian countries and for
 

serving as a regional forum on the subject.
 

d. Expected results
 

It is expected that increased attention to women's work
 

by Sahelian agricultural research institutions would lead to the
 

generation of more precise statistics on women's input into
 

agricultural production and to an improved awareness of the importance
 

of their economic contribution. Such information should lead in turn
 

to specific proposals and suggestions for improving women's
 

productivity and income level and decreasing their work burden.
 

Increased consideration of women's participation should also entail
 

institutional reform to correct the existing gender imbalance of
 

training and extension organizations and to provide access to
 

agricultural credit. The end result of the various efforts would be
 

an increase in the expertise and productive capacity of women farmers.
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21. Technology and processing of foodgrains
 

a. Background
 

Systems for the batch pearling (decorticating) and
 
grinding of cereals have been installed in urban and rural arcis in
 
the Sahelian countries. These serve the individual family and often
 
perform only one operation--usually the grinding. Families bring in
 
grain which is returned to thn in processed form. This equipment
 
does not remove the germ, and therefore provides a product, albeit
 
more nutritious, which will not keep well.
 

The urban populations are increasingly consuming more prepared or
 
ready-to-cook foods and less of the domestic grains which have to be
 
prepared and which, normally, have very limited storage life. There
 
are machines available which will pearl, de-germ and grind domestic
 
grains into a storable flour, prepare couscous, etc. The capacity of
 
the machines has to be matched to the potential market. A few of
 
these machines have been installed in sub-Saharan Africa (e.g., Zinder,
 
Khartoum, Botswana). A stable flour can be marketed which, as a
 
convenience item, may increase the consumption of do.:stically
 
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 families by eliminating the need Lor daily trips to a mill.
 

Another method is to substitute some millet or sorghum flour for
 
wheat flour in the making of bread. This works technically but unless
 
the endosperm of the grain is of a suitable color, the bread is not
 
white enough to be readily accepted. Sorghum flour is probably more
 
easily used in this way than millet.
 

b. Objectives
 

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

c. S:ggested approach
 

The only practical method for achieving the objectives
 
is first to conduct a market survey to estimate demand in as many of
 
the Sahelian countries as possible. Then it will be necessary to
 
introduce milling plants of suitable capacity and provide the training 
to operate them, Finally effective marketing methods will have to be 
established. Presently suitable milling equipment is available in 
Denmark and Switzerland but it may need to be better adapted. 

The INTSORMIL CRSP has the technical capability to advise on the
 
equipment and suitable varieties of grain. Some interesting work has
 
been started in Senegal with IDRC financing. With additional
 
resources these units may be willing to extend their work to the full
 
Sahel.
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d. Expected results
 

This technolcy uway relieve the great burden on women
 

by making food staples available that are partly prepared and still
 

their food habits. It will also spark a demand for local
adapted to 

grains that has fallen because of the limitations of preparation.
 

This will slow down demand for competing imported products.
 

93
 



22. Bovine pathology
 

a. Background
 

After a period of relatively low incidence of
 
rinderpest resulting from the first regional campaign to vaccinate
 
cattle against rinderpest, the disease recently appears to have gained

ground with the appearance of many new outbreaks. The preventive
 
actions taken (upon requests) to eliminate the risk of renewed
 
outbreaks have not been sufficient to prevent a new widespread
 
epidemic of rinderpest. At the same time, outbreaks of contagious
 
bovine pleuralpneumonia (CBPP) are also very widespread.
 

Effective vaccines are available and are manufactured in Africa.
 
The rinderpest vaccine can be made in lyophilized or freeze-dried
 
form which does not require refrigeration; this is not currently the
 
case for CBPP. A combined vaccine is available but must be stored
 
under refrigeration.
 

Animal health care delivery in some countries is in decline, with
 
equipment that was renovated for the last international vaccination
 
campaign ceasing to function effectively. Funds for fuel are
 
inadequate, and causes the delivery system to 
fail in many areas.
 
Residual pockets of disease then break out, and the problem spreads.

Even with complete control within the region over the next ten-year

period, prozection against reintroduction from other regions will be
 
necessary.
 

b. Objectives
 

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

c. Suggested approach
 

First, veterinary research laboratories must step up

efforts to make available a combined vaccine against rinderpest and
 
CBPP. Tf can be used.
the vaccine is available soon, it Otherwise
 
double vaccination will. continue. This will require a region-wide,
 
joint campaign with substantial financial resources (for equipment,

products, organizers, and technicians). If the vaccination campaign

is successful, it could be followed up with the establishment of a
 
system to closely control the boundaries of vaccinated regions 
to
 
check for animals that might reintroduce the disease.
 

Before carrying out the vaccination campaign, a protocol

agreement should be drawn up between all the countries involved
 
concerning the participation of their livestock services. Programs
 
should be formulated to inform herders (mainly by radio programs) of the
 
campaign so they will become actively involved, and neighboring

countries will need help in checking cattle movement across their
 
borders.
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d. Expected results
 

With the use of a combined vaccine (rinderpest and
 
CBPP), or with double vaccination the major result expected is the
 
total eradication of rinderpest and pleuralpneumonia, and the ensuing
 
improvement in animal health, higher productivity, and greater
 
security.
 

At the same time, there could be increases in herders' incomes
 
and meat availability for national consumers as well as dependable
 
levels of animal-product exports. 
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23. Small-scale mechanization in agriculture
 

a. 	 Background
 

Small-scale mechanization of agriculture in the
 
Sahelian countries has largely been based on animal traction equipment
 
designed in France, ii.th whole machines or individual parts imported
 
into Africa. Ties with French manufacturers have generally been
 
maintained and havt_ sometimes led to their assistance in manufacturing
 
efforts in Africa.
 

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

There are also some problem, in the farm machinery lines now
 
available; for example, a low cost seeder would be very useful,
 
particularly if it could be made locally. Some trade in farm
 
machinery does take place between neighboring countries (for example,
 
Senegal and Upper Volta export sot'e machinery). However, the major
 
need is for designs which are suitable for building in the individual
 
countries.
 

The introduction of modernization to rainfed or irrigated
 
agriculture produces major social problems as well as economic and
 
technical problems. Experience gained over the last five years in
 
this area indicates the need to be aware of gradual potential
 
problems.
 

b. 	 Objectives
 

The objectives are as follows:
 

o 	 Help establish more research units dealing with
 
mechanization including introduce of motors where it is
 
appropriate;
 

o 	 Make available to individual countries a collection of
 
suitable plans and designs for simple machinery;
 

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

o 	 Gather information on past experiences with motorization and
 
identify the social implications and possible constraints.
 

c. 	 Suggested approach
 

There are already considerable data bases available on
 
simple agricultural machinery for manufacture, assembly and use in
 
developing countries. The data comes from U.S., French, British, and
 
lIndian instituions and also from the IARC, rITA, IRRI, ICRISAT, etc.
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An African institution within the sub-region, perhaps INSAH,
 

up a data base of suitable
would be identified and funded to set 

A sub-regional news
information synthesized from other sources. 


prepared in French and English, using information
letter would be 


from existing organizations.
 

A cadre of consultantq, preferably Africans living in the sub­

region, would be identified who would be capable of assisting private
 

or public organizations who are interested in setting up plants to
 

parts or who desire
manufacture of agricultural machinery or 


evaluation of the varieties of available designs.
 

A review should be prepared of past experience and existing
 

research on modernization and its economic, technical and social
 

effects. This review should be distributed to policy makers and
 

potential donors.
 

d. Expected results
 

This activity should indicate the const:aints to
 

the economic, technical, and social
motorization and assess 


inmplications of its spread, all with the aim of eventual
 
the rural
implementation to increase the prod, :tivity and income of 


It should also increase production of the crops for which
population. 

It may also provide an incentive to
processing equipment is supplied. 


do away with monopolies, with the consequent increase in supply,
 

lowering of price, and reduction of imports.
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24. Climatology studies
 

a. Background
 

Given the severity of the drought in the Sahel 
over the
last 15 years, the following aspect, which is of great 
concern and

importance, has not 
been sufficiently discussed. 
Rainwater is the
essential factor in any agricultural production in the broadest sense
of the term. However, the alteration in climate that began in 1968

has often drastically changed earlier data on the "rainfall factor" so

that, in a given place, the present ecological environment is
generally very different 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 (decline in average rainfall) raises doubts

about the validity 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 Acade-y of Sciences in 1982. 
 So
far most scientists have not 
come out wi.'th definite conclusions as to

whether the desertification process is 
a slow and irreversible
 
phenomenon or the 
re:Jt of a temporary cycle that will lead

eventually to 
better moisture conditions. 
A regional organization,

AGRHYMET, has already been set 
up in the Sahel to monitor, train and
 
coordinate activities dealing with climatology. It is not certain
 
that any new lines 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 climatic changes. 
It

is desirable to determine if this change is an anomaly or a lasting
situation resulting from new permanent factors. 
 It is necessary to
know whether the phenomenon will develop further, whether it has

stabilized, 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 climatic changes over as

long a period as 
possible, a three-stage investigation is proposed:
 

0 In-depth study of climate parameters, mainly temperature and
 
rainfall, after standardizing the series for the whole West

African subcontinent from the 
start of observation; the
 
study of rainfall will be conducted using the median as 
the
 
statistical indicator (and not the average which is 
an
 
inferior indicator when the statistical distribution is
 
assymetrical as 
is the case in the Sahel);
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o 	 Further study of land sediments deposited in several lake
 

basins of the Sahel over a long periods of time (for
 

example, Lake Chad, Niger Delta, Guiers Lake); and
 

these two series.
o 	 Establishment of a correlation between 


This may help in deciding whether one is dealing with recurring
 

cycles, or whether recent climatic changes are a new development and
 

are leading to permanent desertification. The sediment study would
 

eventually be pursued over a longer time period in order to strengthen
 

the conclusions.
 

Such a project would entail three to five years foz data
 

collection and processing and should be conducted by a team containing
 

at least one hydro-climatologist highly experienced in the meteorology
 

of the inter-tropical zone and with access to powerful computer
 

Such a study could be done under the aegis of AGRHYME1
resources. 

with adequate financial support from one or more donors.
 

d. 	 Expected results
 

Better knowledge of probable climatic developments and, in
 

particular, the rainfall of Sahelian countries, which would help to:
 

o 	 Redefine trends and establish new norms for rainfall based
 

on the median;
 

o 	 Redefine the geographic thresholds at which it is risky to
 

speculate on a rainfed crop policy and direct experiments
 

accordingly; and
 

0 	 Readjust the hydrological models of the major river basins
 

and hydrographic systems and, consequently, change, if
 

necessary, some of the development policies planned for
 

large-scale projects, in particular, hydro-agricultural projects.
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25. Restoration of the Sahelian ecosystem
 

a. Background
 

While the traditional farning, herding, and fishing

systems of the Sahelian 
countries are in general well-adapted to the

realities of the ecosystem, having evolved over time 
 to accommodate 
the environmental exigencies, these systems can no 
longer meet all the
 
needs of the population. 
The recent climate changes and resultant
 
problems have placed overwhelming burdens 
on the Sahelian population,

who are increasingly contributing to 
the deterioration 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 practice of
 
preserving some trees (for example, Acacia Albida) and shrubs that
 
grow naturally in fields. 
All these steps have been taken because of
 
The acute need for arable land. This has impoverished vegetation and
 
sometimes disturbed soil ecology and nutrient replenishment, promoted
 
runoff and erosion, 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 problem of over-exploitation of 
 the Sahelian environment. In this 
case the most prominent effect is the deterioration 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 all ligneous vegetation. 

Environmental deterioration has been accelerated by recent low
 
rainfall, below the long-term average & 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 rinfall. 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 environmental
 
degradation and to involve the rural population in restoration
 
programs.
 

b. Objectives
 

The main objective is to identify means of action
 
against specific aspects of environmental degradation and to provide

documentation to aid the design and execution of conservation and
 
reclamation projects.
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c. Suggested approach
 

Studies are needed to identify constraints to the use
 

of current technical knowledge in reducing and reversing environmental
 

degradation. Critical subjects for these studies include larnd 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
 

designed 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 general adoption.
 

After three to four year trial period, a workshop should be
 

scheduled, including site visits and demonstrations, to discuss the
 

results and futurt action. These proceedings should be published and
 

the results disseminated 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 environmental deterioration in
 

The few results already obtained by
the Sahel is not an easy task. 

show that a rapid
various experiments in the different countries 


result cannot be expected, and even less so a spectacular one.
 

To obtain some initial results, however small, which would
 

visibly curtail the on-going process would be of considerable merit.
 

In pa-ticular, the psychological effect of such an action would aid a
 

great deal in retaining the hope of all those whom this environmental
 

deterioration gravely effects and who have sometimes lost faith that
 

this deterioration can be stopped.
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26. Improvement of the Azawak breed
 

a. Background
 

Work on the genetic improvement of the Azawak breed of
Zebu began shortly before the 1940& 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 Tnukounous station, offers advantages to

the countries of the region (pArticulalry Niger, Upper Volta, and
Mali) mainly because of its Excellent adaptation to the Sahelian
 
pastoral environment 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 stoci, in all 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
 
raia).
 

c. Suggested approach
 

The proposed action is to establish a protocol
agreement between the donors and the countries whose territories
 
include the Azawak habitat. This proposal is designed to secure

financing to continue and improve the Zebu breeding program 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 technicians from

the countries involved. This training would keep them better informed
 
of working methods and of the Azawak cattle potential 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 animals 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 breeding in the Tsetse-infested Sudanian zone
 

a. 	 Background
 

Natural Sudanian pastures grow in the southern part of
 

some Sahelian countries (except Mauritania and Cape Verde). These
 

pastures have a high forage potential, but grazing is limited by the
 

tsetse fly, a carrier of trypanosomiasis. The only cattle breed that
 

are able to graze in these pastures are the N-Dama, or similar taurin
 

cattle, or the crossbred Zcbu-N'Dama, which have some degree of
 
to this environment.
trypano-tolerance and are very adapted 


There are problems, however, in that besides their limited
 

productivity and small size they do not currently exist in adequate
 
in the near future a
numbers, nor are they prolific enough to ensure 


sufficient population to occupy all the available grazing land. On
 

the other hand, there is a large number of Zebu breed cattle in all
 

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 proposal is to use a herd of N'Dama females from
 

them with Zebu and produce first generation
the infested zone, cross 

crossbreeds that will be trypano-tolerant and better sized.
 

By improving livestock production in the southern regions of
 

Sahelian countries, this operation can partly offset the decline 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 animals
 

cs soon as possible, an NDama cattle breeding livestock center is
 

ova from a cross between Zebu and NDama. The
proposed to produce 

center would be located in a region with a favorable environment (that
 

is, in Sudanian pastures infested by the tsetse fly), for example, in
 

the Gambia. To maximize reproductivity, 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
 

Finally through this project increased natural
trypanocides. 

zones.
crossbreeding will also be encouraged in the Tsetse infested 


d. 	 Expected results
 

The process will probably require a long time to be
 

fully developed but will provide animals (F1 Crossbreeds, NDama X
 

Zebu) to graze in pastures that are currently under-used because of
 

the tsetse fly infestations. These animals supply increase output and
 

thus offset the production losses seen in the northern zones of the
 

countries.
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ANNEX 1 

Description and Characteristics of the Sahel
 

The eight countries of the Sahel have important individual
 

characteristics, but share a number of features which give to the sub­

region its own identity as a distinct part of Africa. These fall into
 

three major categories: 

o 	 Physical characteristics;
 

o 	 Demographic 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 Ocean. Some general information 

on the geography, ecological classification and climate follows. 

1. 	 Geography
 

The eight countries extend from 25o Longitude west to 250 

east and from the 25o latitude north to the 100 north. The shape of 

the land mass is complex, much further from east to west Than from 

north to south. The countries all lie .uite close to the e jator. 

The total land area is about 5.3 million km2 . 

The sub-region is bounded by the Atlantic Ocean, Western Sahara, 

Morocco, Algeria, Libya, Sudan, Central African Republic, Cameroon, 

Nigeria, Benin, Togo, Ghana, Ivory Coast, Guinea, ad Guinea-Bissau. 

Apart from the Cape Verde Islands, only The Gambia, Mauritania and 

Senegal have direct access to the Atlantic Ocean; the international 

trade of the interior countries is more difficult and costly.
 

The surface water resources are quite ' nited, especially when 

only the permanent surface water is considered. The following are the 

most important river systems. 

" 	 The Senegal River, which forms the frontier between 

Senegal and Mauritania, and also runs through Mali
 

(total length 1,700 kin); 

" 	 The Gambia River which runs through Senegal 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 1,600 kin); and
 

o 	 The Logon and Chari Rivers which run in Chad
 

(total lengths 900 km and 1,200 kin). 
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There are only two major lakes, Lake Chad which lies partly in 
Chad and Niger, and the interior delta of the Niger, which during the 
flood of the river covers a large area in Mali. 

Apart from some small chains of mountains in Chad, Niger and Mali 
(and the extinct volcanoes of the Cape Verde Islands), 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 
name, is made up of desert, with rocks or sand. It 'overs 77 percent
 
of Mauritania, almost half of Mali and ,f Chad, and 65 percent of
 
Niger. Apart from a small number ot nomadic herds, crops are found 
only in the oases ;nd in the mountains; 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 name to the sub-region,
 
occurs in all of the continantal countries in the sub-region except
 
The Gambia. It covers 35 percent of Senegal, 30 percent of Niger, 25
 
percent of Mali, 20 percent of Mauritania and of Chad, and 15 percent
 
of Upper Volta. 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 from
 
90 percent in Mauritania, 47 percent in Niger, 27 percent in Mali, 16
 
percent in Chad, 14 percent in Senegal 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 Senegal and 20 percent in Upper Volta. 

The Sudanian zone includes all 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 Senegal and 85 percent of
 
Upper Volta.
 

The Sudano-Guinean zone includes only small areas in the south of 
Senegal, Mali, Upper Volta, and Chad. The rainfall exceeds 1,000 mm a 
year and the rainy season is up to six months 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, sc:ghum,
 
maize, sugar cane, tubers and fruit and tea in Malt.
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3. Climate
 

The climate of the Saharan zone is characterized by extremes
 
seasons
of temperature between night and day and between the different 


of the year. Night-time temperatures may fall to zero centigrade in
 

January from 50 in daytime in May. Rainfall ranges from 0 to L50 mm
 
a vear.
 

The climate of the Sahelian zone is characterized by a smaller
 

range in temperature difference, with lows of 100 C in December or
 

January and over 400 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 b7 the
 

recent series of dry years. The temperature is quite cool from
 

November to February; the warm, dr winds, the harmattan, dominate the
 

climate from March to June; and the humid winds, the mous~on, 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 150 C to 400 C. 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 ethnic
 

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 region. Historically,
 

economic differences have caused the flow of workers to other African
 

countries such as the Ivory Coast, Cameroon arid 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 education to all social classes as well as furnishing the
 

elements of practical instruction (alphabetisation). In spite of all
 

these laudable efforts the urban education is still far ahead of
 

rural. There are also schools in the sub-region where some
 

instruction is given in the vernacular; Arabic is being taught in 
some
 

formal schools as well as in the traditional Koranic schools.
 

2. Ethnic groups, languages, religions
 

Each country has its own mixture of ethnic groups and the
 

political frontiers never coincide with the ethnic or linguistic
 

frontiers. Thus several related ethnic groups are found in several
 

countries in the Sahel.
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There are probably over a hundred ethnic groups living in the
 
sub-region. The following grot.ps are mentioned in the national
 
reports as having a million or more people--Mossi, Hausa, Bambara, 
Fulani, Wolof-Lebou, Touareg, Maire, Serer, Toucoleur, Sara, Songha-
Dj erma. 

The official 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,

Mor& in Upper Volta, Haisa in Niger, Wolof in Senegal and Chuta Arabic
 
and Sara in Chad.
 

The Moslem religion predominates in The Gambia, Mali, Mauritania,
 
Niger and Senegal and is the religion of the majority in Chad.
 
Animism 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 

All 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 all 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 i ahel 
is still considerable. French is used as a language, as the medium 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 ar. run by the military. 

The beginnings of effective collaboration based on the sub-region
 
can 
 be seen, but so far this has been limited and the most positive

element has certainly been a common concertn about the effects of 
 the 
drought because of the CILSS. CILSS is a unique organization, with a
 
mandate of informing the international community about desertification
 
and its related effects. The word Sahel has, meanwhile, been accepted
 
by all of these counteltes as describing a real entity, which is
 
certainly a first step towards a more complex plan which is 
shown by

the creation of other regional groups such as the Economic Community
 
of West African States (ECOWAS), the Economic 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 definition). 

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 deficit which seems to get slightly worse each 
year. Althou,*h overall food production continues to increase in every 
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country, the rate of growth of the population (probably in excess of
 

2.5 percent per annum) substantially exceeds per capita growth of
 
production.
 

The GDP's over the last five years have grown at estimated rates 
of between two and five percent a year. The primary sector, which 
employs the majority of the workers, in no case contributes over 40 

percent of the GDP, which shows the weak economic power of the 
producers and the low level of their income in relation to those of 
the other classes. 

Communication remains a major economic problem in the Sahel. 
Only four of the eight countries have direct access to the ocean. The 
railroad network is very incomplete. The investment required to make 
most of the communication routes serriceable during the rainy season 
is enormous and outside the range of existing nationl resources.
 
Considering the vast size of countries like Chad, Niger, Mali and 
'-auritania,with less than seven inhabitants per km-, it is clear that
 

a long time yet it will be difficult to provide all-season roads 
throughout the countries. The best method of transport for
 
inuivLduals remains the airplane; but most of the plane:; are not 
suitable for carrying heavy freight.
 

Except for The Gambia, Mauritania, and Cape Verde,' all 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 Senegal, 

Cpper Volta, Niger and Chad, is worth 1/50 of a French franc. Ali of 
these countries have strongly felt the decline in value of the French 
franc in relation to the US dollac in 1983, because the 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 all been vulnerable to the energy crises which have occurred
 

since 1972.
 

The suu-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 these countries since 
independence has come from transfers from the rest of the world. Very
 
often, once the infrastructure or equipment is in place, it becomes
 

clear that there are not enough funds in the operating budget to cover
 

the cost -f operation or the purchase of spare parts. This is one of
 
the reasons difficulties are experienced that slow ane complicate
 

economic life. A large part of the public expenditure is financed by
 
international development organizations and donor countries. All of
 

the countries are subjected to an increasingly heavy weight of 
national debt.
 

C. Food Production
 

Although all of these countries have substantial differences with 
respect to their ecological zones, in the Sahel there are common
 

characteristics in food production. The statistics available and the
 

data for the commodities listed show these common characteristics.
 

ISince 1984, rbe Malian franc has the same exchange rate as the 
CFA franc (1/50 of the French franc). 
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All of the countries in the sub-region have individually and
 
collectively adopted a priority objective 
of achieving food self­
sufficiency; in spite of 
this, the food balance does not seem to
 
improve. 
One precise and rapid way to describe the evolution of the
 
situation is to study the cereal imports in the Sahel as reporteu by 
the FAO. During the period 1970-1982, cereal imports for the regio,
 
more than doubled to meet consumption needs.
 

At the beginning of the 1970"s the level of cereal imports for
 
the Sahel was between 400,000 and 600,000 MT per year. With the
 
drought years in the 1970"s it exceeded 800,000 tons. In the last
 
five years (1978-1982) regional cereal imports reached an average of
 
one million MT--more than double the rate in 1970. 1. 1983, the
 
indications re that the situation has been even more 
critical.
 

It seems that the words "food self-suffiriency" can not mean much 
until improvements in productivity are developed by research and 
communicated 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 complete self-sufficiency in food. For the others, the deficit 
is so large that it would he 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 deficit.
 

1. General statistics
 

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

Where accurate -tatistics a e very difficult to obtain on a
 
regular basis, the partial reports and the comments received on the 
1983 harvest indicate a considerable reduction in production due to
 
the drought. Once again, people are talking of the subscantial losses 
in livestock and requests for increased food aid for the Sahel are 
becoming more and more urgent. 

Some general conclusions can be drawn from the available 
statistics. The production averages for all of the major Sahelian 
cor modities (see Table 2-4 in Annex 2) was about the same for 1966-,0
 
and 19 7 1-75--i.e., 5,500,00 t-- 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 to provide
 
the same per capita production during the second five--year period.
 
The second period thus shows 
an adjusted deficit of 1,400,000 tons and
 
the effect of the big crouqht in the early 1970"s is apparent.
 

The third period 1977-1981 has an annual mean production of 
11,169,000 tons. Following the 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 comparison to 1971-75, a period of
 
relatively low production, there was a 4 percent increase in per 
capita production in 1977-81; while in comparison to 
1966-70, a more
 
normal period, there was a decline of 9 percent. For the period which
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started in 1982, all indications are that there is little, if any,
 

improvement. Hence, it will be necessary to use a lot of energy, a
 

strong political determination, 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 more accurate system of
 

following 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 decline in food production in seven of the eight
 

countries; Upper Volta, as the exception, simply maintained the
 

earlier levels. Agricultural production by country and certain 

commodities is shown on Table 2-5 in Annex 2.
 

a. Millet and sorghum 

Some of the countries include the different types of
 

millet and sorghum production togethe!; this is why only one figure is 

available for the sub-region. Only in Upper Volta is more sorghum 

produced than millet; in the whole sub-region at least five times more 

millet is produced than sorghum. These two cereals are still the base 

of the diet in spite of the facc that the urban populations eat
 
of bread).increasing quantities of rice and of wheat (in the form 

The three countries with the highest millet and sorghum production are 
Upper Volta (23 percent)Niger (33 percent of the total of the Sahel), 

and Mali (17 percent). The 14 percent increase in production from
 

1978 to 1981 has been about the same as the rate of increase in the
 

population.
 

b. Groundnuts
 

A major part of the production of this commodity leaves
 

cake. This is true especial ly
the sub-region in the form of oil or 


from Senegal and The Gambia. his provides the foreign currency
 

necessary to pay for part of the food imports. For several years the
 

terms of trade have usually been favorable, but at the beginning of
 

the 1980's the relative value of groundnuts declined
the decade of 

sharply and the price of imported cereals increased; in this way the 

old economic equation (exercising the comparative advantage) was less 
The two
profitable. Recently, the groundnut price has recovered. 


principal producers in the sub-region are Senegal (55 percent) and
 

Mali (17 percent). The increase in prodoction during tht 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 not changed much during the five years.
 

d. Pulses
 

Pulses 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 Volta
 

(30 percent). The total production of pulses has increased by 18
 
than the rate of
percent in the five years, which is a little more 


increase in population. 
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e. Sugarcane
 

The production is usually expressed in the weight of
 
cane harvested in the 
field and not the sugar obtained. The two most

important producers are Senegal (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 increasingly satisfied by imports. 
The major producers
 
are Mali (45 percent) and Senegal (25 percent).
 

g. Maize
 

Maize is slow to become 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 much greater than the increase in population. The
 
principal producers are Mali (35 percent), Upper Volta (28 percent)
 
and Senegal (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: Senegal (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 animals between countries 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 occurred, 
28 percent between 1977 to 1931. The per

capita production in 
1981 was similar to that in 1966-1970.
 
Unfortunately, recent information once again indicates the death of
 
many animals from lick of water 
and feed. The princip;.l producers are

Mali (26 percent), 
iiger (20 percent) and Senegal (16 percent).
 

The quantity of hides and skins reported in 
1981 was 58,000 tons,

about the same as the 54,000 tons reported in 1977.
 

j. Fish
 

The produccion and consumption of fish in the Sahel is

quite high, especially considering the limited access to the ocean.

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 reduction 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 Senegal (56 percent), Mali (17 percent) and
 

Chad (15 percent).
 

k. Non-food production
 

In the sub-region the important non-food commodity 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 
It normally
in 1981, giving an average of 337,000 for the five years. 


has a strong extension service and more intensive methods of
 

production are used (for example, more fertiliser) than those used for
 

food crop production.
 

2. General remarks on crop production
 

The above commodities are those which are found in almost
 

every zountry 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 region is 

insufficient and there is very little wheat produced.
 

The average area cultivated per farmer is still very limited. In 

rainied 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 demographic 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 Senegal, Chad and Mali, but the progress is slow. 

3. Get:eral 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; 

o 900,000 horses; and 

o 500,000 pigs. 

In the pastoral zones, the large herds are continually on the
 

move, either in a limited system of transhumance or covering much
 

longer distances. Nomadism, in its strict sense, is disappearing.
 

1-11
 



There are official channels of export of animals and meat, in
 
principle, under controls. 
But there is also a clandestine system,

usually of live animals for which there are no statistics. The 
exports are not limited to the sub-region.
 

Meat 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 animals 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 general conclusions. Allowance 
has to be made for the different crops, soils, the area farmed per
animal and the forage available. 

Inland fisheries are certainly limited by the reduction in the 
area of surface water, but the local populations seem to take 
advantage of this high protein resource. Only Senegal, Mauritania,
The Gambia and Cape Verde have marine fisheries. These countries also 
export fish. 
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Table 2-1: Agro-cl imnatit Co odit ioIs 

Ri lnyPercent 
Seslon Eco I ogIcaI

Area of of Land 1rrigated Dry Range of 
d I) rat ion Zoneb

and a Clro a i Ra in f at I I 
Country CLtivat ed Crop 

('m ,) (het La res) (hect tres) (mm/year) (mont hs) 

4,000 9.1 1 ,790 34,994 2 5)- 1 , 400 0-3 1 ,2 
Cape Verde 

Chad 1,284,00(0 0.8 1,000 1 ,000,00 50- 1 ,0()()- 3-6 1 ,2,3,4 

800- 1 ,40() 4-5 2,3
Gambia I ,000 NA 25 ,000 NA 

Mal 1 1, 240,00 1.7 90,0)() 2,000,000 200-1 ,700 3-6 1,2,3,4 

2 1,28,000 184,000 d 100-350 
r 1,031,000 0.2aLii Ln i a 

0-312 1 ,2,33. 1 24,000 3,842,000 0-800Niger 1,267,000 

Sen ega 1 196,000 26.0 127,000 5,000,000 350-1 ,600 2-5 2,3 

274,000 9.3 87,400 2,550,000 300-1,230 1-4 2,3
Upper Volta 

li gres Ihere rl eCt the average areaunder actual ciIt Ivat ion; t hey often represent a fract ion 

o0t CiI Livable land. Strces: l)ait tO I ected (Iur I , t lie l)cvr -es/INSAII/AI I) Agricu I tura I Rusearch
 

RlurSotltC Ass'sss mLnlt , il983; and at lrov is Iona I , 0nl)01l iSlWd repolrt by W. 1.M. MorrI-is ent it led "Recent­

lIitr anILi ProspecI(ts ot0 Agr i cui toitre i n Salie 1 i an AlI r i '' (avaIilI Ab IeL t 1rogl t ie lDepar1t iilit. of
 

cus1)rIi ui / CS It I'lIdee lt ur Itv 11 n~mor than011 on 
''lIrt- are -i iiaor e-ologica l Zones ill tlie Salie l. Most count ric.- lI within more than one zlie. 

The ntumbers desiigl t tIt following zone =S:I al,Iran ; I=SaZl 3=StId;rIitn; ean.Ian; /4=SidaI Io-CI, I 

NA = Not Avai lable. 

agi r tire 


severe,I y a I fC ted by Lhe d oughL.
 

l nd grcuul in illrMaLritaI; takes plct extlusively it those oases which tlhave not been 



Tabl. 2-2: S.* I,'., .*,*,i.,. 

P'lybic. I I II 
Qualily of HaRIv 
l.ite Index IIo'1PoIt Ial I'IIe 

('1)1.1)1, I 'iHI ('ir k:i I .0(1 

Cape Verde W1 296h, 00(0 71 29 

Chad 24 ',,600,000 4 44 

Gamb Ia 20 (), . 00t W 49 

Mal 
 '23 1,200(O,00110 0 12 


Mauri tnla 27 1. mtl. ot.(t " 50 

Niger 23 b,ti)11,t)t) 5 5I 

Senegal 24 b,200,t00 "31 48 

Upper Volt a 18 ,11100.000 24 48 

O velt Deve.. Insoirit Couic'il H .S. ,'eig Pojlicy 

bEach c"nt I. tu,r y't thy I tyIvII ot .Li.. Ilndex (PlQ. 

l itetacy. 

c Source: lata -Illc-tet d tum [he IDevre /INSAII/AII) 

• 
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Deat i 
Ha t v 1.t1 
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t
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24 4(0 
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Mortality 

Pv-r 100(0d 
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E 

Per (Capi l a 
i'ubIl, 

Educt,'., 
_ . '):' t 

( )(s) 
NA 

lPe I 
CJta 

CNI' 1981 

-
3(0O 

Per Capita 

CNi' (Real) 
Czwth Rate 

1970-81 

(%.)-

J.H 

1,9 15 ] 120 -. 0 

198 I5 IS -348 1.(6 

154 9 8 18, 2.0 

143 17 17 484 -0.5 

146 5 12 336 0.2 

147 I0 18 499 0.2 

211 9 1) 237 1.8 

anid tie "lil d Wt i -- A~eaidj 1983, (New York: |' aege, l'ublIshe'r.,, Itic.) 1983, 
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Agr ii'tllt"Ii l Research RHe intorce Assessu.met. 1983. 

dAs the se countries lack complete registration systems, these I Igures are from the late 1970', atd ae eStimattts. 

L.iteracy estltnates generallly represent the prportion of the adult potplulat ion (15 years ot age or older) able to read and write. 

NA - Not Available. 
I 
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Table 2-3: Population Growth in the Sahel-1970, 1975
 
1980, 1982, 2000, 2050
 

(millions of persons)
 

1970 a 1975 a 1980 a 1982 b 2000 b 2050 b 

Cape Verde 0.3 0.3 0.3 0.3 0 .4a NAC 

Chad 3.6 4.,0 4.5 4.6 7 17 

The Gambia 0.4 0.5 0.6 0.7 1.0a NA 

Mali 5.4 6.1 6.9 7.1 12 31 

Mauritania 1.2 1.4 1.6 1.6 3 6 

Niger 4.0 4.6 5.3 5.9 11 29 

Senegal 4.3 5.0 5.7 6.0 10 26 

Upper Volta 5.4 6.1 7.0 7 10 25 

31.9 33.2 54.4 134 d 
TOTAL 24.6 28.0 


apopulation Reference Bureau, Demographic Indicators of
 

Countries: Estimates and Projections as Assessed in 1980, (New York:
 
United Nations, 1982). 

bWorld Bank, World Development Report 1984, (New York: Oxford 

University Press, 1984), pp. 192 and 218. 

cNot available. 

dTotal figure does not include the population of Cape Verde or 

The Gambia which together in 2050 would be about 2 to 3 million.
 

2-7 (
 



Table 2-4: Food Production in the Sahel 1966-70, 1971-75,
 
and 1977, 1978, 1979, 1980 and 1981
 

(in thousands of metric tons)
 

Average Average
 
Commodity 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
 

Pulses 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 5-0 650 700 740 790 79u 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 Agricultural Organization, FAQ Production Yearbcoks
 
1966 to 1981 and data gathered from DEVRES/INSAH Agricultural
 
Research Resource Assessment, i983.
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Table 2-5: Agricultural Production by Commodity and Country a 

Millet / Sorghumb 

(000 MT) 

Average Average
 

Country 1967-70 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
 

Mali -82 664 751 1,035 744 750 930
 

19
Mauritania 89 47 21 17 35 67
 

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

Senegal 540 567 420 803 496 540 736
 

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

aAll statistics, ew-ept those for fish, taken from FAO Production 

Yearbook, 1971-1982, 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 number of instances, 

specific statistics varied from volume to volume. This may cause 

minor inconsistencies in these trbles. 

bSome of the countries inc lude different 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 Verde 2 1 <1 <1 <1 <1 <1 

Chad 107 
 62 85 86 87 110 113
 

Gambia 
 130 132 145 115 120 80 130
 

Mali 125 158 229 146 179 130 190
 

Mauritania <1 1 2 3 
 4 4 4
 

Niger 257 148 82 99 
 81 100 96
 

Senegal 804 946 596 1,070 787 489 900
 

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

Roots and Tubers
 
(000 MT)
 

Average
 

Country i969-71 1975 1977 1978 1979 1980 1981
 

Cape Verde 14 16 21 18 18 18 19
 

Chad 303 !i0 106 367 386 392 396
 

Gambia 8 9 7 6 7 7 7
 

Mali 80 84 86 110 t13 115 116
 

Mauritania 6 5 6 8 8 8 8
 

Niger 190 192 250 229 252 253 254
 

a
NA
125 126 

Senegal 174 118 135 125 


Upper Volta 10i 118 110 135 117 119 119
 

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

Pulses 
(000 MT) 

Country 
Average 
1969-71 1975 1977 1978 1979 1980 

Cape Verde 1 I <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 

Senegal 22 21 21 13 14 15 

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

Sugar Cane 

(000 MT) 

Average 

Country 1969-71 1.975 1977 1978 1979 1980 1981 

Cape Verde II 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 

Senegal <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.) 

Country 

Average 

1967-70 1975 

Rice (paddy) 
(000 MT) 

1977 1978 1979 1980 

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

Chad 42 30 20 40 30 30 

Gambia 

Mali 

39 

161 

31 

218 

11 

182 

25 

252 

21 

177 

25 

200 

Mauritania 1 4 5 4 4 4 

Niger 34 29 30 32 24 32 

Senegal 118 116 62 140 122 130 

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

Maize 
(000 MT) 

Average 

Country 1969-71 1975 1977 1978 1979 1980 

Cape Verde 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 

Senegal 42 49 46 53 45 45 

Upper Volta 60 84 50 100 100 100 
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Table 2-5: Agricultural Production 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
 

Gambia 
 8 10 8 10 11 
 11 11
 

Mali 116 103 105 129 
 134 139 145
 

Mauritania 41 17 19 22 23 
 23 23
 

Niger 88 
 122 96 146 
 172 171 172
 

Senegal 
 92 127 150 153 154 166 
 166
 

Upper Volta 93 
 87 85 112 124 125 
 128
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Table 2-5: Agricuitural Production by Commodity and Country (cont.) 

Li vestocka
 

(000 head)
 

Average
 

1966/67- Average
 

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

114 115
Cape Verde 64 64 62 109 11 


Chad 9,286 9,302 9,245 9,324 9.398 9,541 9,231
 

621 638 663 690
Gambia 412 472 490 


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

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


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

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


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

aLivestock includes cattle, horses, mules, asses, :amels, sheep, 

goats and pigs.
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Table 2-5: Agricultural Production by Commodity and Country (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
 

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 .2a 39 .0 b 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
 

Senegal 175.3 287.2 
 267.8 279.4 242.5 250.2 206.7
 

c
Upper Volta 4.8 4.2 NAd NA NA 
 NA NA
 

a1967-69 average.
 

b,972-75 average.
 

c1971-73 average.
 

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

Cotton (lint) 
(000 MT) 

Average Average 
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 

Mali 18 26 42 48 48 56 40 

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

Niger 3 3 1 2 2 2 1 

Senegal 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 i2 
 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
 

Senegal 720 729 380 581 954 
 806 714 517 
 996 665 663 896 828 

tipper VOIlta 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 and Agriculture Organization, FAO Production Yearbooks, 
1971, 1973, 1974, 1976, 1978, 1979, 1981 and 
1982, (Rome: FAO Statistics Division). 



Table 2-7: Cereal Imports in the Sahel, 1970-1982 

(000 MT) 

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

Cape Verde 24 47 45 35 45 40 28 53 68 42 64 46 57 

Chad 10 9 10 20 50 12 20 18 18 20 8 14 57 

File Gambia 18 12 13 17 11 26 50 42 61 45 47 42 41 

Mali 31 63 65 156 227 192 30 18 69 40 81 87 143 

Mauritania 63 75 83 105 126 122 139 160 201 87 172 167 219 

Niger 8 6 19 19 27 27 65 30 83 34 87 141 120 

]Senegal 239 365 288 458 350 369 417 419 446 505 414 459 492 

Upper Volta 30 19 40 39 74 94 29 .52 87 82 77 48 98 

TOTAL 423 596 562 849 910 882 778 792 1,033 855 950 1,004 1,227 

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



Table 2-8: Classification Of National Research Effort by Research Type and Operational Status 

Cape The Upper 
Verde Chad Gambia Mali Mauritania Niger Senegal Volta 

I. 	 Crops 

Cereal 	Production 

Millet Ca C (C)a C (C) C C C 

Sorghum C C (C) C (C) C C C 

Rainfed rice pa }C P (C) - C C -
Irrigated rice 	 - C (C) C C C 

Maize 	 C C C P (C) (C) C C 

Cowpeas 	 (C) C (C) (C) (C) C C C
 

Peanuts 	 - - (C) P - (P) C C 

Soybeans 	 -. .. P - (C) -

Other legumes Ca - - p - - pa -

Other 

Roots and tubers - - P .... C 

Sesam 	 -. . (C)* - (C)* (c)* 

Sheanut 	 ....... 
 . 

Cotton - C - C - - C C 

Tea - - - C - - - -

Tobacco 	 - - - C - - - -

Vegetables C - C C C C C C 

Fruit (bananas, dates) C - - C C C B* (C) 

Sugarcane - - - C - - C* C* 

ac = Continuing; B = beginning; P Propoxal; * = not listed in national report; () parenthesis 
indicates minor program or project. 

Primary Source: Data gathered from DEVRES/INSAH Agricultural Research Resource
 
Assessment, 1983.
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Table 2-8: Classification Of National Research Effort by Research Type and Cperational Status (cont.) 

Cape 
Verde Chad 

Tie 
Gabia Mali Mauritania Niger Senegal 

Upper 
Volta 

I. Crops (cont.) 

Pest management or 
Plant protection C C (C)* B C C C 

Climatology B - C C C e C C 

Farming systems research 

Costs of production 

P 

. 

-

.. 

C C 

.. 

P C 

P 

C 

-

C 

-

Mechanization, machinery 

Marketing 

-

P 

-

C 

C 

. 

(C)* 

... 

P - P 

. 

-

C 

Germplasm banks C B B C B C C C 

Quarantire station . .. .. B P -

Soils 

Fertility 

Water-plant 

C 

. 

C 

... 

C P 

P 

C 

-

C 

-

C 

C C 

N fixation 

Cultural practices 

-... 

0 C* C* 0 

.. 

C 0 

C 

C 

P 

C 

Irrigation water 
management P - - P - C * -

Mapping, classification C - C C - C* C* C 

11. lvestock 

Animal husbandry 

Cattle P - C - C C 

Camels - r~ 

Sheep 

Goats -

- -

- -

-}C }C(,* C P 

Pigs 

Poultry P 

ac = Continuing; B = beginning; 

indicates minor program or project. 

P Proposal; * = not listed in 
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Table 2-8: Classification Of National Research Effort by Iesearch Type and Operational Status (cont.) 

Cape The Upper 
Verde Chad Gambia Mali Mauritania Niger Senegal Volta 

II. Livestock (cont.) 

Veterinary 

Parasitology P - - r- - C 

Bacteriology Ip P - C C - C 
Virology - - - C C - C 

Protozology - P - C - - C 

Entomology - - P C - - - C 

Acarology - - P C -- -

Helminthology - - - C - - C 

Animal Health - - C - C C C 

Ecology C C C -- C P 

Toxic plants - -. C 

Range management B C - P C 

Forage production - - C C - P C C 

Pasture improvement - - - C -- - -

Browse - - C - - C -

Animal feeding C -- C C C C C 

Bromatology C -.. ... . 

Other 

Livestock systems P C C C - - C 

Pastoral uits - - C P C - -

X[lk production ... .. C -

'lzed farming - - P-

aC = Continuing; B = beginning; P = Proposal; * = not Listed in natirnal report; () parenthsis 

indicates minor program or project.,ram r proect.2-24
 



Table 2-8: Classification Of National Research Eff:-t by iesearch Type and Operational Status (cont.) 

Cape -he Upper
 
Verde Chad Gambia Mali Mauritania Niger Senegal Volta
 

IlL Forestry and Ecology 

Managent of natural 
forests, replanting . . .... C C 

Sylviculture,
 
plantations - -- C - - C -

Irrigated production, 
water conservation C - - C - CC -

Selection of trees, 
breeding, introduction C P - C - C C C 

Gum arabic - - - P (C*) - -

Wood technology - - - C - - P -

Useful con woody plants - . . ... C 

Trees nurseries, planting C - - P .... . 

Biogas and use of natural 
resources - p-. .-.. C 

Soil stabilization, conser­
vation arix reclaation - - P - - - C C 

Other environme ntal . . .... C P 

Wild life . P - - P -

IV. Fisheries
 

Marine
 

Biology P C
 

Management -- C 

Iland
 

Biology C -- - P
 

,Management P P - B P
 

aC = Continuing; B = beginning; P 

indicate a minor program or a project. 

Proposal; * = not listed in national report; 0 parenthesis 
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Table 2-8: Cassification Of National Research Effort by tisearch Type and Operational Status (cont.) 

Cape The Upper 
Verde (had Gambia Mali F,,rlt l.ia Nig Senegal Volta 

IV. 	 Fisheries (cont.)
 

Ecology, envirorrent . -. 
 --	 C 

Fish 	culture 
 . .... 
 p 

wishing (artlsanal) P .. .-. C
 

Marketing - .-. 
 C
 

Processing, conservation - .-.-
 C 

Socioecon(udcs 	 - p - - - - I 

Consumtrn'.on - P - C --	 C 

V. 	Technology
 

Cereals, pulses 
­ cC 

Fruit, vegetables P - - C - C C 

Meat - C 

Milk 
 ..-	 - C 

Fish 
 -.-
 - C 

%w 	foods ..- - C 

Fiber - - P 	 - -

Tel, 	tobacco, coffee P - -P p 


Aflatoxin 
-C
 

aC = 	Continuing; B = beginning; P = 	 Proposal; * = not listed in national report; () parenthesis
indica'es minor program or project. 
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Table 2-9: Research and Extension Professionals in the Sahel by Country and Discipline 

Cape 
Verde Chad 

The 
Gambia Mali Mauritania Niger Senegal 

Upper 
Volta 

Sahel 
Total 

I. Professional Research 
Personnel 

Adinistrators 
Agronomists 
Plant protectionists 
Engineers 
Ecor'aists 
Veterinarians 
Animal scientists 

Unspecified professionalsb 

-

-

-
2 

-
-

-

4 

-
5 
3 

-
--
8 
4 

-

2 
8 

-
I 
1 

-
4 

12 

41 
-
-
-
-
16 
-

23 

-

-

-
3 
3 
3 

-

-

27 
25 
13 
-
-
-
-

50 

-
84 

-
9 

40 
-
38 
% 

11 
-
14 
-
-
-
-
84 

81 
122 

30 
15 
44 
27 
46 

269 

Total, Research 6 20 28 80 9 115 267 109 634 

IL. Professional Extension 
Persornel 

Administrators 
Agronomists 
Plant protectionists 
Engineers 
Economists 
Veterinarians 
Animal scientists 

Unspecified professionals b 

-
1 

-
3 

-
-
-
-

12 
7 

-
3 
3 

15 
11 
39 

31 
-

4 
-

1 
12 
12 
-

53 
61 
-
12 
21 
21 

1 
2 

Ic 
-

-
-
-
-
-
-

82 
11 
-
-

-
31 
-
-

174 
117 

1 
19 
23 
10 
6 

365 

70 
23 
-

3 
-
-
-
-

423 
220 

5 
40 
48 
89 
30 

406 

TWTAL, Extension 4 90 60 171 1 124 715 96 1,261 

acenerally, staff having the equivalent of the BAC plus 4 or more years training are considered 

professionals for the purposes of this analysis. 

bunspecified ptofessionals consist of those reser-chers identified in the National Reports only in 

number and not by discipline. This category also coitains a small number or social scientists involved 
in agriculture. 

C~imbers of professional personnel are not indicated for the major extension institutions in the 

Mauritania National Report. 

Source: Data collected from the DEVRES/INSAH Agricultural Research Resource Assessment, 1983. 
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Table 2-10: Agricultural Research Program, Projects, and Perso~rel 
by Country and Research Institution 

Scientific 
Number of Number of and Technical 
Program Research Personnel by

Countr National Research Insttution or Projects Stations Program or Project 

Cape Verde 1. Center for Agrarian Studies 

improvement of food production
 
Forestry production and
 

reforestation
 
Hydrobiological and soil
 

science studies
 
Use of pastures
 
Renewable natural msources
 
Agro-indus trial development a 
Production system (TBD) 6 (1 TE)) 2 (2 TBD)a 27 researchers/ 

technicians
 

2. Livestock Development Center TBD 2 TH) 2 researchers/ 

technicians 

Chad 1. Institute of Cotton and
 
Textile Research 6 2 
 8 researchers 

2. Division of Crop Research 3 7 8 researchers 

3. 	 Veterinary ad Animal
 
Aisbandry Laboratory of
 
Farcha 	(not functioning
 
since 1979) 	 4 1 12 researcliers 

The Cabia. 1. Crop Research 	 5 2 

Upland crop improvement 1 agronomist 
4 tecmicians 
I plant breeder 

Agronomy and farming 3 agronomists
system 	 research I agricultural productio 

economist
 
10 technicians 

Farm mechanization 1 research officer 

2 senior technicians 
3 junior technicians 

(mechanics)
 

aTo be developed. 

SOURCE: Data collected from the DEVRES/INSAH Agricultural Research Resource Assessmient, 1983. 
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Table 2-10: 	 Agricultural Research Programs, Projects, and Personnel 
by untry and Research Institution (cont.) 

RNber of N.nber of 
Programs Research 

Coxmtry National Research Institution or Projects Stations 

The Gambia 1. Crop Research (cont.) 
(cont.) 

Hbrticulture 

Rice research 

2. Livestock Production 1 1 

7Mali I. Institute of Rural Economy 14 

2. 	 ThE National Animal Husbandry, 
Forestry and Hydrobiology 
Research Institute 


Division of Research in 
Forestry and Fisheries 6 5 

Division of Research in 
Animal Husbandry 4 4 

3. Central 	Veterinary Laboratory 7 0 

Mauritania 1. National Center for Livestock
 
and Veterinary Research 5 5 


2. National Center for Agronomic 
Research and Agricultural 6 7 

Develoment 

3. National Center for 
7Oceanographic 	 (Ti)) 


Research and 	 Fisheries 

Scientific
 
and Technical 
Persomel by 
Prograim or Project 

I agronomist
 
7 technicians
 

2 agronomists 
10 technicians
 

12 researchers
 
40 technicians
 

358 researchers/technicians 

72 researchers
 
48 senior technicians
 
35 junior technicians
 

9 veterinarians
 
42 technicians
 

3 veterinarians 

2 senior agricultural 
economists
 

1D rural 	economist 
8 research assistants
 

a 
NA
 

report.aNot available as these data were not specified in the national 
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Table 2-10: Agricultural Research Programs, Projects, and Personnel 
by (buntry and Research Institution (cont.) 

Scientific
 
Number of Number of 
 and Technical
 
Programs Research Personel by


Country National Research Institution or Projects Stations Program or Project
 

Niger 1. National Agronomic Research 
 10 7 48 re&earchers 
Institute of Niger 52 technicians
 

2. National Office of Solar 
 1 1 4 researchers 
Energy 4 technicians
 

3. Research Institute for 1 1 7 researchers 
Hnan Sciences 2 technicians 

Senegal I. Institute for Agricultural 

Research 6 10 	 174 researchers
 

2. Institute for Food Technology 4 1 100 researchers/technicians 

3. Office of Overseas Scientific 5 
 4 42 researchers
 
and Technical Research 
 5 trainers
 

4. Organization for Research 
 2 1 13 researchers 
on Food and Nutrition in 4 technicians
 
Africa
 

Upper Volta I. Institute for Biological and 4 	 81 researchers 
Tropical Ecology Research 7 technicians
 

33 technical assistants
 

2. Voltaic Institute for Crop and 10 2 55 researchers
 
Animal Husbandry Research 
 19 technicians 

3. Division of Agricultural 8 
 23 researchers
 
Services 
 40 technicians 

5 technical assic 'nts 

4. Office.for Scientific and 
 4 2 30 technicians 
Technical Research 20 technical assistants
 
Overseas (France) 

5. Agrometerological Service 
 1 	 10 researchers 

20 tecd- ..cians 
40 technical ascistants 
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Table 2-11: Agricultural Extension Activicies ard Personnel by Country and 

Extension Institution 

Cuntrv 

Cape Verde 1. 

. 

Extension Institution 

No formal extension 
institution 

atioral Agrcultural 

Extension Service 

(Projected) 

Chad 1. Ntional Office 
Development 

of Rural 

2. Department of Livestock 

3. Departmert of Water and 
Fisheries 

The Cambia 1. Ministry of Agriculture 

2. Department of Animl 
Bealth and Production 


3. Plant Protection Service 

4. Fisheries 


Total Extension Personnel 

Extension 1brsonnel
 

2 ingniieurs
 

7 extension agents
 

I agricultural engineer
 

1 technical engineer
 
4 extension engineers 

2 agronomists
 
3 agricultural econormists
 

5 generalists
 

34 administrative
 
4 others 

Moundou - 31 generalJ3ts 

42 others 

Elsewhere - 1423 

R veterinarians 
10 livestock engirners
 

I engineer for uater & forests
 

3 engineers for forestry
 

I technician
 

27R agents
 

Extension Activities 


Farmer support and locust 

control on Santiago
 

Assonmda Integrated 


Develoient Project 


(RODESA)
 

Santiago Watershed 

Development Project 

Improvement of crop 
production 


Training of srall-scale 


rural tradesman 

Farmer training 

Livestock improvement 


Animal health and 
production 

Fish production and 


forestry resource 


management 

Raised farter awreness 
of G(T1,agricultural 
policy 

Promotion of use 
of inputs
 

Li steck production, 

health
 

Crop protection, research
 

statistfcs, pest and
 
monmthly
diseast,. '. x"-.ys, 

publicatl, 

Statistics
 
Technology of eouipment 
vlchanical use
 

940
 

Research Resource Assessment, 19A3.SOURCE: Data collected from the DEVRES/INSAB Agricultural 
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Table 2-11: Agriltural Extension Activities and Personnel by Country and 
Extension Institution (cont.) 

Omtry Extension Institution Extension Activities 

Mali 1. Ministry of Agriculture 
(16 extension institutions) 

2. Ministry of Rural 
Development (11 extension 
institutions/activities) 

Extension services for 
Livestock production, 
fisheries and forestry 

Mauritania No formal extension 
institutes but work 
carried out under 
6 various "units" 

Food and vegetable crop 
production 

Livestock production 

Training farmers in 
cooperative activities 
and management 

Niger 1, Division of Agricultural 
Services 

Reforestation, envirmnent 
and crop protection 

Improvement of crop 
production 

2. Division of Livestock 
and Animal Industries 

Prophylaxis and 
curative treatnts 

Improvement of 
animal feed 

Irentory of wter 
points 

3. Division of Foresty 
and Wildlife 

Reforestation 

a&fese data were not reported in the National Reports. 

Extension Personnel 

a
m


NA 

30 advanced level cadres 
392 at central levpeT 
296 at department level
 
253 at arondissement 

level
 
203 at district levels 

300 assistant agents 

35 veterinarians 
134 assistant agents 

44 at central level 
97 at department level 
53 at arrondLssement 

level 
32 at forestry pout level 

2-32 \ 



Table 2-11: Agricultural Extension Activities and Personnel by Cottry and 

Extension Institution 

Country 

Niger (cant.) 4. 

Extension Institution 

National Office for 

Water Management 

5. Division of Fisheries 

6. Nigerien Union for 

Credit and Cooperation 

7. Ministry of R-ral 
Development-
Integrated Rural 

Development Activities 

Senegal 1. Agricultural Extension 
and Develoment 
Corporation 

2. Casannnce Agricultural 
Development 
Corporation 

3. Textile Fibers 

Develounent 
Corporation 

(cant.) 

Extension Activities 

Irrigation water 

nmnagetrent 

Fisheries development 

Cooperative formation 

11 Projects 

Improvement of crop 


and livestock 

production 


Rainfed and irrigated 
farming 

Development of cotton 

rice, nmaize and 
groundnut production 
production 

Improvement of animl 
husbandry
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Extension Bersonnel 

8 ingnieurs
 
12 senior technicians
 
30 junior technicians
 

115 assistant agents 

2 	 ing~ieurs
 
several junior
 
technicians
 

61 senior aduinistrators 

at central level 
110 agents at department 

level 
150 agents at arrondissement 

level 
300 agents at distri-t level
 

20 agronomists 
I agricultural engineer 

4 animl scientists 
1 veterinarian
 

3 horticulturalists
 
13 economists
 

9 administrators
 
343 senior technicians
 

m technicians
 

967 implementation agents 

R7 technical supervisors 
16 administrators 
34 senior technicians 

326 extension agents
 

150 implementation agents
 

10 technical supervisors 

80 ing~nieurs 
30 administrators 

30 extension agents 
280 imnleuentation agents 



Table 2-11: Agricultural Extaesion Activities and Personnel 
Extension Institution (cont.) 

Country Extension Institution Extension Activities 

Senegal 
(cont.) 

4. Senegal Delta 
Development 
Organization 

Supports irrigation 
activities 

5. 	 Industrial and Agricultural Rice production 
Development Organization and production of 

groundnut, millet 
sorghum, and maize 

6. New land Corporation Improvement on 
vegetable and 
fruit protection 

7. 	 Corporation for the Improvement of 

Development of Livestock livestock 

in the Sylvo-Pastoral Zone production 


8. 	 Eastern Senegal Livestock Improvement of 
Development Project livestock 

production 

9. 	 Department of Water, Forestry and 
Forestry and Hunting ecosystem 

protection 


Fisheries and 
wildlife 
development 
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by Country and 

Extension Personnel 

6 agrornomsts 
6 agricultural engineers 
I animal scientist 

75 horticulturalists 
6 economists/so.ziologists 

40 administrators 
150 senior technicians and 

teclnicJians 
238 extension agents 
507 i-4lementation agents 

6 agronomists 
I agricultural engineer 
I plant protection specialist 
2 economists 

10 administrators 
8 senior technicians 

40 technicians and 
implemetation agents 

10 technical supervisors 
37 administrators 
34 senior technicians and 

teclricians 
195 extension agents 
28 implementation agents 

1 animal scientist 
8 veterinarians 
I economists 

21 administrators 
108 extension and implementation 

agents
 

I agronomist 
I agricultural engineer 
3 veterinarians 
8 administrators
 
7 technicians 

34 junior technicians 
10 implementation agents 

10 water and forestry engineeis 
1 economist 

34 administrators
 

388 technicians 
249 implementation agents 



Table 2-11: Ariciltural Extension Activities and Personnel by Country a_ 

Extension Institution (coant.) 

Country 	 Extension Institution 

Seneg&l 10. Ministry for Environmental 
(cont.) Protection 

11. 	 State Secretariat for Marine 
Fisheries 

Upper Volta I. 	 Regional Development 
Organizations 
(11 in nunber) 

2. 	 Volta Valley Mnagememt 
Authority 

3. 	 Division of Fisheries 
and Fish Research 

4. 	 Division of Forest 

Management and 

Reforestation
 

5. 	 Division of Livestock 
and Animal Industries 
Services 

Extension Activities 

Inland fisheries
 
developnent
 

Mrine fisheries 

development
 

Imptovement of 

livestock and 

cereals
 

Provision of 
mechanism for 
supply of inputs 
and credit 

Promotes marketing 

Improvement of 
cereal production 

Water nmingement 

Fisheries development 

Forest developmmit 
and reforestation 

Improvement of 
livestock 
production 

Extension Personnel 

300 	 staff 

127 	staff with BAC 
plus 4 or greater 

1929 	 staff with BAC 
plus 3 or less 

25 	 staff with BAC 
plus 4 or greater 

76 	 staff with BAC 
plus 3 or less 

10 staff with BAC 
plus 4 greater 

28 	 staff with BAC 
plus 3 or less 

40 	 staff with BAC 

plus 4 or greater 

273 	staff with BAC 
plus 3 or less 

100 	 staff with BAC 
plus 4 or greater 

264 	 staff with BAC 
plus 3 or less 
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Table 2-12: Agricultural Training Programs and Personnel by Country and Training Center 

ountry Traini Center 

Cape Verde Polyvalent Training 
Center for Rural 
Development Professionals 

Chad 	 Agricultural Technician 
Training Center 

Agricultural Training 
College 

National School for 

Technical Agents 

Centre for Training 
Professional Rural 
Personnel 

University Institute for 
Livestock Techniques 

The Gambia 	 Gambia College 

Livetock Training School 

aThis figure represents the capacity, 

the Devres/INSAH assessment. 

Types of Training 
Programs 

Trains farmers 	 through 
senior level professionals 

Trains rural youth 

Trains agricultural workers, 
engineers, managers and 
technical agents 


Trains l,-ar level 

extension agents 

Trains extension agents 


NAb 

(Closed since 1979) 

Agriculture 

(3-year program) 

Livestock production 

(i-year program) 

In-Service training for 

livestock extension 
workers (3 months) 

Number of 
Training 
Personnel 

27 from Center for 
Agrarian Studies 

Number of 
Trainees 

5 permanent professors 

6 adminLstrators 

7 full-time professors 

6 part-tine professors 

3 professors 

5 junior instructors 

7 others 

60a 

150 a 

3 administrators 
7 full time instructors 

10 part-time instructors 

NA 60 a 

0 0 

NA 25 

1 training officer 

10 part-time instructors 

27 

rather than te number of trainees enrolled at the time of 

bData not specified in the National Reports.
 

MMURE: Data collected from the DEVIZES/INSAH Agricultural Resource Assessment, 1983.
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Center (cont.)Program and Personnel hy Country and Training
Table 2-12: Agricultural Training 

Countrv 

Mali 

Training Center 

Rural Pblytechnic Institute 

School for Veterinary 

Attendants 

Livestock Extension 
Training Center-Mali 
livestoc-k II 

Forestrv Practical 
Training Center 

Agricultural 
Aprenticeship 
(6) 

Centers 

Mauritania National School for 
Aricultural Training 

and Fxtension 

Niger School of kvronomv 
and Animal isbandry 

Types of Training 
Programs 

Trains to ingarieur 
level (4 years) 

Trains to technicien 
suverietir level 

Trains veterinary 

nurses (3 vears) 


Trains extension Twrkers 

in comnunication 


Trains technicians in 

fisheries or forestry 


(2 years)
 

Trains junior staff, 

provides technical instruc­

tion and professional 
training for 14)A (3 years) 

Trains technical 

apents and agrioultural 


instructors (Ivears) 


Certificate or degree 

in general agriculture 

5-year stecialist's degree 
(in-a@nieu-)
 

Number of 
Number cTraining 
TraineesPersonnel 

17 admininistrators 2 0 0a 

53 full-time instructors 

20 part-time instructors 300a 

30 asst. instructors 
62 others 

4 full-time teachers 
6ra
20 part-tine teachers 

15 administrators 
6 others 

4 full-tire instructors 30 

4 part-tie instructors 

2 assistants 
I administrator 

7 full-time instructors 25 

4 part-tine instructors 

IPOg0 	instructors 

NAb12 instructors 


9 assistant instructors
 
2 part-time instructors
 

12La15 	full-tine 

instructors
 

rather than the nuaber of trainees enrolled
aThis figure represents the ca:acit, 

at the time of the Devres/INAH assessment. 

brata not specified in the National Reorts. 
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Table 2-12: Agricultural Training Programs and Personrml by Cuntry and Training Center (cont.) 

Types of Training
Train CenterPr 

Niger (cont.) Institute of Practical 	 Entry-level training to 
Training for Rural technical agent level 
Development 

Technician training for 

Ministry employees 

Plant protection training 
for the region 

School of Animal Trains livestock 
Husbandry Technician production assistants 
Training and agents 

Regional Center for Trains higher-level 
Training and Application technicians from the 
of Agricultural region 
Meteorology and Hydrology 

Senegal Inter-State School for Veterinarian degree 

Sciences and Veterinary
Medicine Graduate courses in 

agro-pastoral development 

National Institute of 	 5-year technician in 
Rural Development 	 agricultural research 

animal husbandry, wter 
and forestry 

National School for 3-year course in 
Professional Rural several agrirultural
Training of Bambey 	 fields for middle level 

implementation staff 

'Data not sper-ified in the National Report.
 
hThis figure represents the capacty rather than 
 the nunber of trainees 

at the time of the Devres/INSAH as3essment. 

cThis figure exceeds capacity by 20 trainees. 

dCapacity at this institution is 40 trainees. 

Number of
 
Training 
 Number of 
Personnel Trainees 

43 full-time instructors
 
18 part-time instructors
 
18 administrative staff
 
51 support personnel
 

9 full-time instructors NA 
2 assistants 
6 administrative staff 

ii full-time instructors 3 2 0 b
 
11 part-time instructors
 

NA 80 c 

NA 	 9d 

NA NA 

enrolled 
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Table 2-12: Agricultural Training Programns and Personnel by Countrv and Training Center (cont.) 

Countrv Training Center 

Senegal (cont.) 	 National School for 
Applied Economics 

National (Taduate 
[Iniversitv of Technology 

School for Technical 
Agents in Agriculture 

School for Technical 
Agents in Tivesto&c 

School for Technical 
Agents in Water and 
Forestry 

National 14orticilture 
School of Canberene 

National School for 
Marit ime Training 

School for Technical 
Agents in Crcear.ography 
and Marine Fisheries 
of Thiarove 

Training Center for 
Fishermen in Joal 

aData not specified in the National 

Thes of Training 
Progras 

2-year course for 

technical agents
 

3-vear course for 

sunerisors and ingfnieurs 

2-ear crirse in 

technologv for senior 
technicians, ing6nieurs, 
and technical school 
teachers 

3-year course 

3-vepr course 

3-year course in forestry 
and acuaculture 

3-year course 

Basic training for 

sea-going personnel
 

Trains miiddle and 
locer level staff for 
research and extension in 
deep-sea fisheries 

Trains fisheren on 

inproved techniques
 

Report. 

Numiber of 
Training Auber of 
brsorel Trainees 

NAa 180 

NA 	 15 ing6nieursb 

12 technology 
students 

NA 20-30 

NA 20-3) 

NA 20-30 

NA PO 

NA NA 

NA NA 

NA 	 NA 

4 visiting teachers 

'This figure represents the capacitv rather than the number of trainees enrolled 
at the tire of the Devres/NSAH assessment. 
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Table 2-12: Agricultural Traning Progrmm and Personnel by Contry and Trainin Center (cont.) 

Number of 
Training Number of 
Pe l Trainees 

50 full-time 560 

instructors 

2 administrators 90a 

23 full-tine instructors 
10 part-time instructors 
13 visiting teachers 
9 teaching assistants
 

bfull-time director/ NA 
instructor 

several visiting 
teachers 

NA NA 

5 full-time 70 a 

instructors 

3 assistants 

4 visiting teachers 

4 visiting teachers 

count Training Center 

Upper Volta Advanced Polytechnical 

Institute 

Agricultural Training 
Center at Matourkou 

National School for Animal 
Husbandry and Animal Health 

Anti-Tsetse Training School 

National Forestry School of 
Dinderesso 

aThis figure represents the rapacity. 

Types of Training 
Proras 

3-yrar tednical level 

course 

5-year degree course
 

2-year certificate level 
training 

2-year certificate level 

2-year certificate level 

2-year certificate level 

'ata not specified in the National Report.
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ANNEX 3
 

Agencies, Organizations, Programs and Projects Other
 

Than National Involved i. Agricultural Research in the Sahel
 

lere is, at the level of the Sahelian 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
 

development of any new strategy.
 

The following list includes most of the agencies or organizations
 

which are cited in the national reports. These entities have been
 

classified as follows:
 

o 	 Sahelian or African organizations;
 

o 	 Organizations associated with the United Nations;
 

o 	 Organizations associated with the International
 

Agricultural Research Centers;
 

o 	 French organizations;
 

o 	 U.S. organizations; and
 

o 	 Organizations of other donors.
 

A. 	 Saheiian or African Organizations
 

1. 	 The Permanent Tnterstate 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 development fands
 

for food self-sufficiency and for combatting desertification. 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 Institute of the Sahel (INSAH)
 

This is a specialized institution of the CILSS,
 

responsible for the coordination and promotion of research, for
 

training of resear !h workers and technicians, and for collecting,
 

classifying and disseminating scientific and technical information.
 

It is locatec in Bamako. Through international cooperation, ENSAH
 
coordinates networks and projects on the improvement of millet,
 

sorghum, cowpeas and maize, on demography, ecology, training in
 

pastoralism, on crop protection and on the collection, classification,
 
and dissemination of information for the research services and the
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development services. These INSAH projects cover all eight countries
 
of the Sahel. 

b. The Regional Center for Training and Application 
of Agricultural Meteorology and Hydrology (AGRHYMET) 

A specialized insti:ution of the CILSS, ACRHYMET has 
its headquarters at Niamey. It is responsible for training and for
 
applied agricultural meteorology and hydrology.
 

2. 	 rhe Club of the Sahel
 

This 	is a group of government development agencies with the
 
secretariat located in the headquarters of the OECD (Paris), with the
 
purpose of studying all of the development problems of the Sahel and
 
coordinating the actions. The Club of the Sahel has always worked in
 
close collaboration with the CILSS and provides an ideal forum for
 
common actions undertaken by the donors.
 

3. 	 Organization of African Unity/Science and Ttchnology
 
Research Committee (OAU/STRC)
 

The OAU/STRC is engaged in agricultural research both in the
 
Sahel and in other semi-arid African countries, orincipally through
 
its management of the SPFGRAD Project (Semi-arid Food Grain Research
 
and 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 V'olta. Mali, Senegal and Upper Volta participate in the SAFGRAD
 
Accelerated Crop Production program, which promotes on-farm trials of
 
selected e;.perirnental technologies.
 

4. 	 The Organization for Research on Food and Nutrition
 
in Africa (ORANA)
 

Established in 1956, ORANA was attached in 1961 to the
 
Organization for Coordination and Cooperation for Combatting
 
Contagious Diseases (OCCGE), which includes Beniu, Ivory Coast, Mali,
 
Mauritania, Niger, Senegal, Togo, and Upper Volta. It has a center
 
for research in Senegal.
 

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.
 

3-4
 



6. The Senegal River Basin Commission (OMVS)
 

The OMVS, with headquarters at Dakar and a substantial
 

documentation center at St. Louis, covers all of the aspects of
 

River. it involvesdevelopment of the area adjacent to the Senegal 
It also encourages and finances
Senegal, Mauritania, and Mali. 

its development activities.agricultural research appropriate to 

The GamLia River Basin Commission (GRBC)
7. 


The role of this organization is the development of the 

area adjacent to the river in Senegal and The Gambia. It has its
 

headquarters at Dakar and conducts activities in agricultural
 

research.
 

S. Economic Community of West Africa (CEAO)
 

This organization endeavors to facilitate the economic
 

integration 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, mines, 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 development, roads, etc. in the Sahel.
 

10. Niger River Basin Commission (ABN)
 

some of the countries in
This is an organization of 

its headquarters is at
 West Africa bordering on the Niger River. 


Niamey, where it has a substantial document center.
 

Remote Sensing at Ouagadougou (CRTO)
11. Regional C-nter tor 


This center uses satellite data and trains 
specialists in
 

i chniques which in turn have application in
 remote sensing 

agriculture (e.g. ground water, land use mapping, 

etc.).
 

12. Commissiuin for the Lake Chad Area (CBLT)
 

the CBLT has its headquarters in N'Djamena.

Created in 1964, 


Its activities are centered on improving the Lake Chad 
area by
 

of the lake waters and of its tributaries. The
 
rational use 

Commission is involved with agriculture, livestock, 

waters and
 

forests, marketing, etc.
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B. 	 Specialized Institutions of the United Nations
 

1. 	 Food and Agriculture Organization (FAO)
 

The FAO remains the major supplier of agricultural
statistics in the sub-region. It also contributes to 
the
 
dissemination of information by its AGRIS system. 
In collaboration
 
with the YITDP, it finances or partly finances 
a number of projects.
 

2. 	 United Nations Development Program (UNDP)
 

This organization finances by itself or with the FAO the
 
preparation 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 regions.
 

4. 
 International Bank for Reconstruction and Development (IBRD)
 

The World BaLik conducts economic and social studies in all
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 Patancherie in
 
India, provides scientific information, genetic material, and

technical information to researchers in the Sahel. 
 It is 	responsible

for 	execution of certain rese.irch projects in the 
region (SAFGRAD and
 
UNDP regional projects in Upper Volta, USAID bilateral 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 regional project and
 
collaborates in other research projects.
 

3. 	 International Rice Research Institute (IRRI)
 

This organization, with its headquarters at Los Baffos,
 
Philippines, provides scientific information and genetic material 
to

countries in the sub-region, mainly acting through WARDA.
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4. 	 International Livestock Center for Africa (iLCA)
 

This organization, with 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,
 

collaborates with other research projects and is also active in Niger.
 

5. 	 International Food Policy Research Institute (IFPRI)
 

D.C., 	 has startedThis organization, located in Washington, 

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 systemi.
 

D. 	 French Organizations
 

1. 	 Group foi 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 development in the tropics. It is associated with the
 

Ministry of Foreign Affairs and Cooperation. 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 (IEMVT);
 

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
 

and Oil Crops (IRHO).
o 	 The Institute for Research on Oils 


GERDAT manages research units in the Sahel in association with
 

in the area of scientific
the national institutions. It also assists 


information and occasionally provides personnel to other centers.
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2. 	 The Office for Scientific and Technical Research
 
Overseas (ORSTOM)
 

This 	is an organization connected 
to the network of
 
scientific research in France, whose objective is 
to promote all
 
fundamental 
research associated with problems of the developing world.
 
ORSTOM has research activities, basic and applied, in Senegal, Upper

Volta, Mauritania, Mali and Niger. 
It also provides information and
 
training to researcher3 and collaborates in certain work done by other
 
centers.
 

3. 	 Funds for Cooperative Assistance (FAC) and
 
Central Bank for Economic Cooperation (CCCE)
 

These two French organizations provide financial
 
assistance for several agricultural research projects in the Sahel,
 
and are located in Paris.
 

E. 	 U.S. Organizations
 

1. 
 United States Agency for International Development (USAID)
 

This organization is responsible, on behalf of the U.S., for
 
all of the development assistance programs in developing countries as
 
well 	as food aid. It is involved directly or indirectly in the work
 
of agricultural research in ali 
of the countries of the Sahel.
 
Support given includes the provision of training, scientific
 
information and in the 
loaning of personnel..
 

2. 	 International Fertilizer Development Center (IFDC)
 

This center, with headquarters at Muscle Shoals, Alabama,

and mainly financed by USAID, is involved in research projects on 
6oil
 
fertility in the Sahel.
 

F. 	 Organizations and Activities Su,Dorted bv Other Donors
 

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 Senegal. 
Canada is
 
a member of CDA.
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3. European Development Fund (EDF)
 

This fund, coming from the activities of the European Common
 

Market, is used to finance all 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 INSAH.
 

4. Arab Technical Assistance Fund (FAAT)
 

This Fund covers the common actions of several Arabic,
 

petroleum producing countries. It finances certain agricultural
 

research projects particularly in Niger.
 

5. The Federal Republic of Germany (GTZ)
 

This country finances certain projects in the Sahel,
 

It is also a member of the
particularly in the Cape Verde Islands. 


CDA.
 

6. Italy
 

This country, which is also a member of the CDA, finances
 

research-development and training projects in several countries in the
 

a substantial funding in research-training-
Sahel, and is proposing 


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 (OD )
 

The UK finances certain projects in The Gambia, and in
 

Senegal. 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
 

various 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 specific projects).
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ANNEX 4
 

Methodology of the Agricultural Research Assessment and
 

Creation 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 participating
 

on disks and processed on micro­countries This data has bean put 


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
 

a data base at INSAH.
preparation of these reports, but also to form 


This 	data base can be used by project designers, planners and
 

financiers fron 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 (including their
 

facilities, their human resources, and their Future personnel needs)
 

throughout the entire agricultural sector. It can also be used to
 

obtain national or regional data on such items as research programs by
 

subject and activity, budget data, personnel constraints, and
 

production information.
 

As regards the future operation of the Data Base, one activity
 

proposed in Chapter lI ofthis report indicates a need for donor
 

support to strengthen INSAHs 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 detail 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 Sahelian
 
These
countries are based on information from four survey documents. 


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 the research institutions conducted in
 
Document I includes a list of research programs and projects, donors,
 
human resources, collaborating instituti.ns, and the use of 
the
 
facilities by the extension service.
 

2. Document II
 

For the survey of training institution-, Document II was
 
used to provide information on the courses taught, the admission
 
requirements, the number of students admitted, the 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 last survey document attempts to identify the ecological
 
zone, production and constraints for each agricultural product (often

defined by region), 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. Tn addition, this document attempts to establish a lti•
 
of priority actions and of the additional personnel necessary to
 
attain additional output and eliminate constraints.
 

B. The Data Base and its Uses
 

As previously stated, the Durnose 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 the
 
analysis of constraints to production. Any desired matrix can be
 
created--from the 'rery specific to the general, and covering a single
 
country or the entire region--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.
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1. 	Personnul
 

Relevant factors can include the number of research workers
 
by discipline and level of training; the need for additional
 
personnel; the percentage of research workers who are nationals; and
 
training needs for additional personnel.
 

2. 	 Research programs by subject and activity
 

Analysis of research projects can also be performed 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 term 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 dBaselI from Ashton-Tate was used on an IBM PC XT
 

to store and handle the data obtained. This program requires setting
 
up the 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 the field must be specified, except for logical
 
fieldE 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 considerable amount
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of data, and the capacity of a 5 1/4 inch, double-sided diskette is
 
limited to 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
 
program provides the necessary prompts. The files could be printed
 
out as a report, updated, reorganized or rearranged, read, counted and
 
displayed,
 

Because of the different backgrounds of the interviewers who
 
completed the forms, the questionnaires were received in varying
 
states of completion--some were handwritten and others contained
 
typing errors. It therefore wos necessary to ensure Lhat the
 
operators, who were not experts in the agricultural field, could
 
easily read the data w'aich they had to enter into the computer.
 

DBaseII requires the specification of the maximum field length.
 
This was set up after receiving some of the completed forms. The
 
total file limit of 1000 spaces and consideration of the data storage
 
needs required constraining thc size of the fields. This constraint
 
was imposed when the survey was almost completed; it was decided later
 
to comply with the constraint by eliting, which required a
 
considerable amount of work, rather than by requiring the interviewers
 
to limit the length of their remarks on the forms. It was often
 
necessary to use logical abbreviations to fit the information to the
 
field size.
 

Although it was not explicit in the questionnaire, there was also
 
a limit on the number of fields available for the different 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
 
the 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 common 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 chat they were entered as
 
written, using a word processing program.
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done during editing was to move the
Another task which was 

the form. For example, under
 comments to their appropriate places on 


"programs" there were two main descriptive elements in each of two
 

questions:
 

"Title and brief description"
o QI: 


o Q3: "Objectives and possible effects"
 

Each element was entered into its correct place and 
extraneous
 

material was not entered.
 

In some
 
Problems of a slightly different nature were 

also found. 


the consultant responsible for the survey delegated 
the work to
 

cases 

the interviewee without
 someone else, perhaps by sending the form to 


sufficient instructions. 
This sometimes led to results that could not
 

not entered on the computer.
be used and which were 


classify

After the survey had been launched, it was decided 

to 


the two programs and projects using the FAO CARIS 
system, with a
 

B) for subject and activity and a four-digit 
code.
 

single letter (A or 

the completed questionnaires during editing.
This coding was added to 


entered into
than one unit was
Another problem arose when more 


one form, for example, entering three experimental
one space or on 

three farms. There
 

farms together, with one ecological zone for all 

a single unit incluiding the
 was no choice but to enter these data as 


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.
 

Restrictions in the questionnaires
3. 


The questionnaires were intended to identify the different
 

inventory the different resources and activities.
institutions and to 


The fourth form was intended to pcovide an estimate of current
 

to identify the major constraints to increasing production,
production, 

to be taken
 

and to identify the research and other actions that need 


in the short and long terms to eliminate the constraints. The survey
 

was also designed to provide an estimate of the increase 
in production
 

which would arise if the constraints, in the short and long terms,
 

were eliminated.
 

D. Basic Survey Information
 

the four documents (or questionnaires) used in the
 
The content of 


entered in the Data Base is presented in the following 
outline.
 

survey as 
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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. Title of project
 

d. Subject code
 

e. Activity code
 

f. Funding agency
 

b. 	 Human resources
 

(1) 	Classification by responsibility
 

(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 operations (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 valued 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) Experimental farms
 

(10) Use of the research installation by other services
 

e. 
 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 students admitted
 

(4) 	Capacity of school
 

(5) 	Problems
 

(6) 	Financing of students
 

(7) 	Agricultural plots for students' use
 

d. 	 Budgets
 

(1) 	Capital investment and operations (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 taught
 

(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 operation
 

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) 	Geographic and ecological zones
 

(5) 	Other activities
 

c. 	 Human resources
 

(1) 	Classsification by area of responsibility
 

(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 operations
 
(planned and expended)
 

(2) 	Source (national budget, donors, NGO, others)
 

e. 	 Output of extension
 

(1) 	Publications
 

(2) 	Meetings with farmers
 

(3) 	Radio and TV programs
 

(4) 	Articles in newspapers
 

(5) 	Training of extension agents
 

(6) 	Field demonstrations aid 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 different versions cf this document were used,
 

depending on the subsector involv-ed: agriculture, livestock,
 

fisheries, agroforestry. They were as similar as possible in content.
 

The agricultural version contained the following information for each
 

crop:
 

a. 	 General information
 

(1) 	Production (current)
 

(2) 	Reference years
 

(3) 	Area c-ltivated and yields 

(4) 	Ecological zone 

4-13
 



b, 	 Constraints
 

Constraints reducing yields, 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 constraints were
 
eliminated or reduced in their effect
 

(2) 	Yields
 

e. 	 Types of activities
 

(1) 	Types of activities necessary in the short- and
 
long-term to overcome the constraints
 

(2) 	Research
 

(3) 	Other activities
 

f. 	 Hypothetical constraints
 

The importance of certain hypotheses as constraints to
 
Increased production in the short and long term:
 

(1) 	Price
 

(2) 	Land tenure
 

(3) 	Credit
 

(4) 	Input supply 

(5) 	Labor supply 

(6) 	Extension 

(7) 	Markets
 

(8) 	Viability of themes promoted by extension
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g. Human resources
 

Additional personnel needed to obtain the proposed
 

increases in production:
 

(1) Administrators 

(2) Researchers 

(2) Extension agents 
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ANNEX 5
 

Research Plolects (by Country and Type)a
 
Current CDA Sponsored Agricultural 


Project Type
 
b
 

General
Coin try	 Livestock Agro-Forostry Fisheries 
CDA Donor Crops


of Project Project Title 


Cape Verde
 

X
 
Center for Agrarian Studies: France 	 X 


Animal Pathology Laboratory
 

X
 
Center for Agrarian Studies U.K. 


(equipment for food produc­

tion analysis laboratory)
 

for Agrarian Studies: 
U.S.
 

Center 

Headquarters
 

K
 
Center for Agrarian Studies Italy 


~I (housing unit) X
 
to 


X
XCenter for Agrarian Studies FRG 


(laboratory for integrated
 

pest control)
 

X
 
Center for Agrarian Studies: U.S. 


Soil and Rock Mechanics
 

Laboratory
 

K
 
Food Crop Production FRG 	 X 


Improvement 

Food Crops Researcb Project U.S. K 	 X 

X
 
Hydrologic and Hydrographic France 


Stations Installations U.S.
 

compiled from information provided by the CDA member
 
aTwo points regarding the content of Annex 5 should be noted. First, 	Annex 5 was 


National Reports. The Annex-s comprehensiveness, therefore, is
 
In response to inquiries by USAID and Devres, and from the Sahel
countries 


are limited to those agricultural research projects or
 for the saks of clarity, the projects listed 


Sahelian countries which receive direct assistance from a CDA me.nbet country. Furthermore, only those projects specified as
 
limited to that of the sources. Second, 


programs in 

ire listed. Therefore, CDA contributions such as those of
 

as having a specific research computneitr, 

form of general agricultural development aid,


being focused solely on research, or 


Belgium, which are virtually all allocated through international organization:; and are in the 


are not included.
 

bincludes equipment, buildings, staff support and other infrastructnral lesources. 
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ANNEX 5
 

Current CDA Sponsored Agricultural Research Projects (by Country and Type) (cont.)
 

Country 
of Project Project Title CDA Donor Crops Livestock 

Project Type 

Avro-Forestry Fisheries General 

Cape Verde 

(cont.) 

INIAAC (Fogo Center: 

applied research) 

FRG X 

INIAAC (Fogo Center laboe-

atory and housing; Santo 
Antao Center laboratory. 
equipment and technical 
assistance) 

U.S. X 

Instrumentation of Three 

Sub-Basins 
France X 

Integrated Pest Management 

Project 

FRG 

U.S. 

X X 

Integrated Pest Management 

Project: Center for Agrarian 
Studies residential center 

U.S. X 

Integrated Pest Management 

Project: Santo Antao Center 
Laboratory 

U.S. X 

Reforestation U.S. X 

Soil Cartography of 

Faja, S. Nicolau and 

Irrigation Potential Map 

France X 

Stability Tests of 

Santiago Island 
Embankmentz-

U.S. X 

Chad 

Crop Production Research, 

Seed Multiplication and 

Grain Marketing 

U.S. X 

DRA France 

V1.S. 

X X 
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Current CDA Sponsored Agricultural Research Projects (by Country and Type) (cont.) 

Country 
of Project Project Title CDA Donor Crops Livestock 

Project Type 

Agro-Forestry Fi-heries General 

Chad (cont.) IRCT (crops, farming systems) France 

Lake Chad Irrigated U.S. 
Agriculture 

X 

X 

X 

The Gambia 

Veterinary Research and 

Animal Husbandry Laboratory-

Farcha 

France X 

Expansion of Rice-Growing 

Land Area to Increase 

Rice Production 

FRG X 

Forestry Project FRG X 

Mixed Farming and 

Resource Management 

Programme 

U.S. X 

Uplands Crops 
Improvement Programme 

U.K. X 

Mali 

Action Riz-Sorgho 
(establishment of field 

research station) 

U.S. X X 

Center for Savannah 
Wood Technology 

Canada X 

Central Veterinarian 

Laboratory 

U.S. X X 

Cropping Methods-Phase II Canada X X 

Farming Systems 

(KAARTA) 

Canada X 
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Current CDA Sponsored Agricaltural Research Projects (by Country and Type) (cont.) 

Country 
of Project Project Title CDA Donor Crops Livestock 

Projecr Type 

Agro-Forestry Fisheries General 

Mall (cont.) Improvement of Food Crops 
at, (d I Producing Crops 

France X 

Improvement of Cotton and 
and Fiber Producing Crops 

France x 

Farming System: Research 

and Extension (institutional 
capacity strengthening) 

U.S. X 

Fish Processing Canada X 

Integrated Crop and 
Livestock Development in 
the Lake Thne 

FRG X x 

Land Resoorces 
SInventory Project 

France 
U.S. 

x 

Leguminous Food Crops-
Phase II 
Livestock Sector I 

(tsetse eradication) 

Canada 

U.S. 

x 

X 

l.ivestock Sector 
(animal health) 

II U.S. x 

Livestock Sector III 
(farm-level research on 

iorage production) 

U.S. X 

ORSTOM France x X X 

Operation Haute Vallee 

I and II (animal traction) 

U.S. X 

Paper Workshop Canada X 

Planting Irrigated Forests-

Phase II 
Canada X 
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Current CDA Sponsored Agricultural Research Projects (by Country and Type) (cont.)
 

Country
 

of Preject 


Mali (cont.) 


Ln
 

Mauritania
 

Project Title 


Research Station for 


Irrigated Forestry Plantations
 

San Pilot Fish Production 


(PVO) (fish culture)
 

Semi-Arid Tropics 

Research I
 

Semi-Arid Tropics 

Research II
 

Study of Development of 

Mechanization id Cultivation
 

of Rice
 

Threshing Machines 


Guidimaka Integrated Rural 


Development Project
 

Oases Development 


Rural Post-harvest Rice 


Processing Centers
 

Project -

CnA Donor Crops Livestock Agro-Ferestry Fisheries General 

Canada X 

U.S. X 

U.S. x 

U.S. X 

Italy K 

Canada X 

U.S. X X X 

U.S. x 

Canada x 
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Current CDA Sponsored Agricultural Research Projects (by Country and Type) (cont.)
 

Country
of Project Project Title CDA Donor 

Niger 

Cereals Production U.S. 

Crop Protection Canada 

Niamey Department 

Rural Development II 

U.S. 

Lt 
I 

Niger Cereals Research 

(institutional capacity 
development; establishment 
of agricultural economic 
research division) 

U.S. 

Study of Breeding for 
Central Eastera Region 

Italy 

Wood for 

Phase II 

Village Use- Can.'da 

Senegal 

AGRIS (agricultural 

information dissemination) 

Canada 

Back-up Research for the 

Autonomous Reforestation 
Project of the Bandie 
Suburban Forest 

U.S. 

Casamance Regional 

Deva1opr.nt (deve.opment 
of technical packar .) 

U.S. 

Cereals Production I 

(establishment of research 
unit) 

U.S. 

Cereals Productior !I 

(support of research) 
U.S. 

Crops 

X 

X 

X 

X 

Livestock 

ProJect Type 

Agro-Forestry Fisherlea General 

X 

X 

X 

X 

X 

x 

X 

x 

X 
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Current CDA Sponsored Agricultural Research Project6 (by Country and Type) (cont.)
 

Country 

of Project Project Title CDA Donor Crops Livestock 

Project Type 

Agro-Forestrv Fisheries General 

Senegal 

(cont.) 
Field Trials in Bas Saloum FRG X 

Forestry Support Research France X 

Genetic Improvement of 

Growing Plants and of 

Certain Local Species 

Fast France X 

Gum Arabic and Reforestation 

of Pasturelands--Phase II 
Canada X x 

ISRA (crop production/ 
production systems research)a 

France x 

ISRA: Added Research in 
North Zone 

the France X 

ISRA: 

North 
Additional Research: 

Zone 
U.S. X 

iSRA: Agricultural Evalua-
tion of the Natural Resources 
for Crop Production 

France X 

ISRA: Coastal Fishing Canada 
France 

U.S. 

X 

Rainfed Rice France X 

Post-harvest Technology X x 

ISRA: Commercialization of 
Fruits, Vegetables and 

Cereals in the Casamance 

U.S. X 

a75% of ISRA's funding in 1983 came from two donors (France, the World Bank) and the GOS: World Bank, 24.06%: France, 24.13%; GOS,
 

24.72%.
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Current CI)A Sponsored Agricultural Research Projects (by Country and Type) (cont.) 

Country 
of Project Project Title CI)A Donor Crops Livestock 

Prolect Type 

Agro-Forestry Fisheries General 

Senegal 
(coot.) 

ISRA: Deep Sea Fishing Canada 
France 

X 

ISRA: Demersal Fishing Canada 

France 
X 

ISRA.: Natural Forestry and 
Reforestation Studies for 

the Casamance 

France 
U.S. 

X 

Forest PrcJuction France X 

ISRA: Plurldis.iplinary 
Program for Fruit Production 

U.S. X 

ISRA: Pluridisciplinary 
Program for Rainfed and 
Swamp Rice 

U.S. X 

Improvement of 

Plant 

the Cotton France K 

ISRA: Post-liarvest 
Technologies 
ISRA: Small-Scale Fishing 

Canada 

Canada 

France 

K 

X 

Livestock Systems France K 

ISRA: Sociology and Economy 
of Fishing in Senegal 

France 

U.S. 
X 

ISRA: Statistical and 

Informational Procedure 

Canada 

France 

U.S. 

X 

Production of Vaccines X X 

ISRA: Study on Ocean 
Environment 

France 
U.S. 

X 
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Current CDA Sponsored Agricultural Research Projects (by Country and Type) (cont.) 

Project Type 

Country 
of Project Project Title CDA Donor Crops Livestock Agro-Forestry Fisheries General 

Senegal 
(cont.) 

ISRA: Upgradng of Natural 

Resources for Cattle Feeding 

(LNERV/Dakar) 

France X 

ITA: Cereal Programs FRG 

U.S. 

X 

ITA: Dairy Product Programs France 
Canada 

X 

ITA: Fish and 

Programs 

Fish Product U.S. 
x 

ITA: Programs on 

Vegetables 

Fruits and Italy K 

Millet Processing 

(research and development) 

U.S. X 

Natural Forestry and Re-

forestaticn Studies for the 

Groundnut Basin 

ORSToM 

France 

France 

X 

X 

ORSTOM: Agrosystems France X 

ORSTOI: Interaction Between 

Plant and Soil Microorganisms 
France X 

ORSTOM: Physical Oceanography France 
x 

ORSTOM: Research on Human 

and Animal Nutrition 

France x 

ORSTOM: Structures and 

Basic Mechanisms of the 

Sea Environment 

France 
X 

Plant Reproduction Canada 
X 
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Current CDA Sponsored Agrtcultural Research Projects (by Country 
and Type) (cont.)
 

Con ntry
of Project 

CountryProject 

Project Title 

Senegal 

(cont .) 

Fight against self-sowing 

Horticulture of Haize, 

Sorghum, Soja 

Plant 

Haize 

Pathology of Sorghum, 

Pathology of imall ruminants 

and domestic animals 

Lin 
I 

hi. 

Reforestation In the North 

Research on Species with 

Non-lignvous Character 

Study on Agro-Li vestock 

Unit for Theis and Diourbel 
Reg ions 

Improvement ot 

and storage 

groundut crops 

Upper Volta 

Agricultural Development 
Support (farming systems 
reseatrch) 

Selction and Agronomy of 
Grouaduts and Other Oil 
Producing Crops 

Cowpeas Improvement 

Cowpeas St) r age--Phase I 

Crop 'rotection 

,(:--

Farm; .g, Systems Unit 
of the Univrsitv of Purdue 

CDA Donor 


France 


France 


France 


France 


FRG 


France 


Italy 


U.S. 

France
 

Canada 


Canada 


Canada 


U.S. 


Crops 

x 

X 

x 

X 

X 

Livestock 

X 

X 

Type 

Agro-Forestry 

x 

X 

Fisheries General 

3X 

X 

x 

x 

X 
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Current CDA Sponsored Agricultural Research Projects (by Country and Type) (cont.)
 

Ccunt ry 
of Project Project Title 

Upper Volta 

(cont.) 

ICRISAT 

Foust improvement 

Integrated Control Project 
of the National Service of 

Plant Protection 

Fight Against Glossina 

Leguminous 
Phase III 

Food Crops-

Water, Soil, Plant 
Relationshtips 

National Seed Service 

(laboratories) 

National Service of Plant 

Protection: Plant Protection 

Laboratory 

ORSTOM 

Genetics and 

Cotton 

Agronomy of 

Striga Control in 
Upper Volta 

Working of the Soil 

Village Livestock 

Development 

Voltaic Institute of 

Agricultural and Animal 

Husbandry Research 

(IVRAZ) 

CDA Donor 


Canada 


U.S.
 

France 


U.S. 


France 


Canada 


U.S. 


Canada 


France 


Canada 


France 


U.S. 


France 


Crop! 

X 

Livestock 

Prolect Type 

Agro-Forestry Fisheries General 

X 

X 

X 

X 

X 

X 

X 

K 

K K 

X 

x 

K X 

X 

X 

X 

K X 
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Current CDA Sponsored Agricultural Research Projects (by Country and Type)(cont.) 

Country 
of Project Project Title CDA Donor Crops L.ivestock 

Project Type 

Agro-Forestry Fisheries General 

Upper Volta 

(cont.) 

Improvements of Maize, 

Sorghum, Millet and Market 
Gardeni ng x 

Sahel Regional 

Integrated Pest Management 

Project 
U.S. X 

ISNAR U.K. X 

%-n 

OMVS: Agronomic Research 

(development of cropping 

systems and improved 

"-.rietles) 

U.S. x X 

42-
OMVS: Agronomic Research II 
(institutional capacity 
s t ren1tLt h ni ng ) 

U.S. X X 

Regional Food Crop 

Protect ion--IPM 
(establishment of 7 

laboratories) 

U.S. X x 

Regtonal Food Crop 

Protection II 
(support of laboratories) 

U.S. X x 

West Africa Major Cereals 

Research 

U.S. x 
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Annex 6
 

Report and Recommendations of the CDA-CILSS Consultative Meeting
 
on the Assessement of Agricultural Research Resources in the Sahel
 

I. BACKGROUND
 

During the year preceding the CDA-CILSS Consultative Meeting in
 
October 1984, a comprehensive agricultural research resource inventory
 
and assessment was conducted in the eight countries of the Sahel
 
(Burkina Faso, Cape Verde, Chad, The Gambia, Mali, Mauritania,
 
Niger and Senegal). In addition to individual country assessments, a
 
region-wide assessment of the agricultural research resources was made
 
and medium- to long-term needs and opportunities identified in support
 
of agricultural research that might lead to increased agricultural
 
productivity.
 

The Consultative Meeting was convened to permit the Sahel
 
countries and the CDA donor countries to review jointly these National
 
and Regional assessments of agricultural research resources in Sahel,
 
to make recommendations concerning the priorities of the programs
 
proposed, and to suggest steps to be taken leading to their
 
implementation. Observers from the World Bank, the Organization for
 
Economic Cooperation and Development (OECD), International
 
Agricultural Research Centers (IARC's), Japan, the Islamic Bank for
 
Development, the United Nations Sudano-Sahelian Office (UNSO), the
 
Economic Council of Africa (ECA), Food and Agriculture Organization
 
(FAO), the Organization of African Unity (OAU), the European
 
Development Fund (EDF) and others, participated in the Consultation.
 
DEVRES and INSAH, under AID contract, provided the Secretariat.
 

Each session of the Consultative Meeting was co-chaired by one
 
representative of a Sahelian country and one rcpresentative of a CDA
 
country in order to provide balance and facilitate the Consultation.
 
These chairpersons are identified in Annex t, Agenda of the CDA-CILSS
 
Consultative Meeting. Annex 2 lists the name, address, and
 
institutional affiliation of each participant.
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II. THE CONSULTATIVE MEETING
 

A. Welcoming of Delegates
 

The Consultative Meeting was opened by the Minister of Higher
 

Education and Scientific Research ,f Burkina Faso, Mr. T. Pierre
 

Ouedraogo. Mr. Ouedraogo stressed the importance and the unique
 

contribution of agricultural research to the development of a Sahelian
 

agricultural strategy leading to economic self-sufficiency.
 

The Secretary of CILSS, Mr. Brah, and the American Ambassador to
 

Burkina Faso, Mr. L. Neher, wished the participants a frank and
 

productive discussion.
 

B. Session I--Opening Remarks and Adoption of the Agenda
 

Minister Paolo Tarony of Italy, Chairman of the CDA, opened
 

the session in the name of the CDA saying that the Consui tation should
 

evolve a concrete and positive program of agricultural research for
 

the Sahel. He described the past efforts of the CDA group throughout
 

Africa. He thanked all those who contributed to the Assessment~
 

DEVRES, INSAH, MUCIA and the national experts. He stressed that
 

collaboration between all parties involved (donors, Sahelian
 

countries, research institutes, etc.) was essential for the design and
 

development of appropriate agricultural research programs and for
 

their successful implementation.
 

Mr. Reuben Thomas, Director General of INSAH, gave a summary of
 

the history of CILSS and INSAH. He pointed out that all Sahelian
 

countries have accepted the objective of progressive food
 

critical role that agricultural
self-sufficiency and indicated the 


research and INSAH can play in reaching this objective. He urged the
 

international organizations to offer more financial and material help
 

for the development of the Sahel, particularly in the fields of
 

research and training.
 

Mr. E. Amundson, Head of the U.S. delegation and Director, Office
 

of the Sahel, AID/Washington, described the prccess that led to the
 

publication of the National Reports and Zonal Program Document. He
 

requested that thE! consultation participants seek to have an open
 

exchange of opinion taking into consideration the different roles
 

for Sahelian countries, CDA donor countries and regional or
 

international organizations, and to consider the developmeot of
 

concrete actions.
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Ms. Jayne Millar Wood, President of DEVRES, ended the first
 
session by stressing the high degree of cooperation needed for
 
reversing the present food deficit trend in the Sahel, the need
 
for 	close collaboration during the Consultation in setting the main
 
priorities of agricultural research, and the requirement for joint
 
action by Sahel and CDA countries in the implementation of accepted
 
programs and projects.
 

C. 	Session Il--Regional and National Presentations on
 
Agricultural Research
 

Mr. Ousseini Sidibe, Director of Research at INSAH presented a
 
Sahel-wide perspective of the needs and opportunities in agricultural
 
research. He indicated that agricultural research activities must be
 
intensified, researchers must be given adequate incentives and 
an
 
organizational two-way pattern of liaison must be established between
 
research and extension in order to improve the productivity of
 
producers. This liaison maust be strengthened or, where none exists,
 
it must be established immediately because important 
concrete results
 
of national research in the fields of agriculture, livestock,
 
forestry, and soils are already available for the
transmission to 

level of the smallholders. Additional steps must also be taken by

each country to establish a long-term research program that will take
 
into consideration financial resources, political realities,
 
scientific results obtained elsewhere, and the present capacity of
 
researchers. Equally important, the work of more than 45 research
 
organizations (other than national) operating in 
the Sahel must be
 
coordinated.
 

In the final segment of the session, research representatives of
 
each of the eight Sahelian countries presented a summary of their
 
respective national reports drawing on 
the summaries contained in
 
Volume II of the Assessment.
 

D. 	Session Il--Presentation of the National Reports and Zonal
 
Program Document
 

1. General introduction to the reports
 

Mr. 	Ousseini Sidibe gave 
a general outline of the Assessment
 
reports. Volume I contains 
a Regional Analysis of the agricultural
 
research resources available at the end of 1983 and a proposed

agricultural research Strategy for the next 20 years. 
 Volume II
 
contains Summaries of the National Reports with selected
 
recommendations. 
 Volume III is made up of the eight individual
 
National Reports.
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2. 	 The data base of agricultural research resources
 

Mr. Alioune Camara of INSAH described the data bank that
 
was constructed from the responses to the four questionnaires DEVES
 

designed to provide the data base for the Assessment. The
 

questionnaires covered:
 

o 	 Agricultural research;
 

o 	 Agricultural training;
 

o 	 Agricultural extension; and
 

o 	 Constraints to greater food production.
 

Data were entered into an IBM microcomputer at INSAH headquarters
 
utilizing a dBase II program. The Data Bank will be fully operational
 
in 1985.
 

3. 	 The Assessment--regional priorities and proposals for
 
futvre actions
 

Mr. Vincent Brown of DEVRES reviewed the Regional Analysis
 

and Strategy described in Volume I. He noted the constraints to
 

increased agricultural productivity, the strategies to reduce or
 

eliminate the constraints, and the programs and actions of
 
agricultural research designed to carry out the strategies. He
 

emphasized the following points:
 

0 	 The overall objective of a regional strategy for the next 20
 

years is to achieve a rate of growth in food production that
 
is greater than the rate of population growth;
 

o 	 Agricultural researcl! must be an essential part of any
 

solution to the Sahelian food problem;
 

0 	 The Sahel has a positive regional asset in the presence of
 

INSAH, an institution with an accepted coordination role in
 

research; and
 

0 	 In a 20-year perspective--the Sahel must improve its own
 

agricultural research structure, its training capacity
 
and its system of extension. This should lead to an
 
accelerated rate of scientific self-sufficiency.
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4. 	 Working groups
 

During the Consultation, each of the delegates examined the
 
actions and strategies proposed in Volume I in general and in the
 
context of the issues pertaining to Sahelian agricultural research in
 
one of the following areas:
 

o 	 Agricultural research coordination;
 

o 	 Agricultural research management and training of researchers;
 
and
 

o 	 The research-extension liaison.
 

During these sessions, the Zonal Program 'Document (Volume I:
 
Regional Analysis and Strategy) was accepted by all three groups with
 
only minor corrections and the recommendation that specific priorities
 
should be assigned (N.B., through CILSS country-donor negotiation) to
 
the 27 programs and activities identified in the Document.
 

a. 	 Agricultural research coordination
 

The working group for agricultural research recommended that:
 

o 	 INSAH should be strengthened so that it can better coordinate
 
agricultural research and information relating to
 
agricultural research;
 

o 	 National structures for coordination of research should be
 
created or, where they already xist, they should be
 
strengthened;
 

o 	 Agreements oi cooperation should be negotiated among
 
national, regional and international research institutions;
 

o 	 Agricultural research conducted at 
Sahelian universities and
 
at national research centers should bc coordinated; and
 

0 	 CDA should implement as appropriate, through INSAH, those
 
programs and activities recommended in the DEVRES/INSAH
 
Regional Analysis and Strategy.
 

b. 	 Agricultural research management and training of researchers
 

The rapporteur for this working group presented the
 
following:
 

0 
 INSAH should maintain current information in its data bank on
 
training capacities by country;
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o 	 National and regional training programs should be set up in
 

support of those priority programs and activities identified
 

in the Regional Analysis and Strategy;
 

or 


and
 
o 	 Curricula fcr post-graduate work should be added expanded;
 

INSAH should be used in the planning of these new programs.
o 


c. 	 The research-eKtension liaison
 

The rapporteur for the research-extension liaison working
 

group presented the group's recommendations as follows:
 

o 	 Training of extension personnel should be upgraded;
 

o 	 The production system or farming system approach should be
 

applied more widely;
 

A series of workshops should be organized, involving
 

representatives of both research and extension, in order to
 

allow feedbacking and joint planning; and
 

o 


o 	 INSAH should help establish documentation centers in member
 

countries thereby improving access to information.
 

E. Session IV--PresentaLion of Working Group Reports
 

for the plenary session to
One objective of this session was 


review the comments of the three working groups and to generate
 

additional specific recommendations which may not have been elicited
 

given the topics discussed by these groups. A number of these
 

additional specific recommendati'ns are outlined below.
 

" 	 Priority should be given to the reinforcement of existing
 

national institutions and to taking full advantage of the
 

results of past research;
 

" 	 A regional forum should be created, not for setting precise
 

agricultural policies, but for comparing methodologies and
 

required statistical information;
 

o 	 Investments in agriculture by both national governments and
 

donors should be increased;
 

o 	 Governments should give a higher priority to using or
 

restoring for use existing structures and facilities such as
 

the ORSTOM facilities in Burkina Faso that will close
 

in 1985;
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o 
 Researchers and planners should consult demographic studies
 
in order to fully nderstand the impact of population
 
movements on the food crsis in the Sahel;
 

o 
 Research dealing with the deterioration and restoration of
 
ecosystems should be given higher priority;
 

o 	 Research on small ruminants should be given higher priority;
 

o 	 More sociological research should be conducted that will
 
improve the welfare of all persons, particularly of women;
 

o 
 Research dealing with forestry and fisheries should be given
 
higher priority; and
 

0 	 The program on soil fertility should be separated from the
 
program on water-soil-plant relations.
 

Finally, the plenary session was 
asked to formulate, on the basis
 
of these and earlier discussions, a general set of recommendations
 
which would build on the acce-ted Regional Strategy contained in
 
Volume I and address issues pertaining to its implementation. This
 
more 	general concluding set of recommendations is presented in
 
the next section.
 

F. Session V--Adoption of Conference Report and Recommendations
 

A report of the proceedings was prepared for review by the
 
delegates prior 
to adjournment of the Consultation. That report is
 
being issued by CILSS and contains substantially the recommendations
 
outlined below.
 

1. 	 A development objective
 

A major development objective in the Sahel must be to
 
develop as soon as possible an agricultural research capacity that
 
will permit, during the next 20 years, 
a rate of increase of
 
agricultural production greater than the 
rate of growth of the
 
population in order to achieve progressively a higher degree of
 
food self-sufficiency.
 

2. 	 Principles for the implementation of the Strategy
 

In the implementation of 
the elements of the Strategy, the
 
delegations recommended that:
 

a. 
 The Sahel governments, the donor countries (particularly
 
those of CDA), and the international organizations pursue 
an increased
 
Sahelian research capacity jointly, though the Sahelian countries
 
must 	aim progressively at 
a higher degree of scientific
 
self-sufficiency.
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b. 	 Full advantage be taken, on the basis of the survey made
 

by the DEVRES-INSAH team with assistance from national experts, of all
 

the results of past research in order to advise producers on how to
 

increase their productivity.
 

c. 	 Donor countries include when needed in the budget of
 
costs for the length
agricultural research projects all recurrent 


of the project since the contribution coming from the Sahel countries
 

will consist mainly of personnel or the use of facilities over the
 

next few years. (Counterpart funds 	may be used in certain cases.)
 

d. 	 Socioeconomic factors be considered in the majority
 

of agricultural research projects with the objective of improving the
 

life of the poor.
 

3. 	 Recommendations for specific actions
 

Although the delegates to this Consultation concurred
 

generally In the activities and programs proposed in Volume I, a
 

number of specific actions were identified as having high priority.
 

To wit, it was recommended that:
 

a. Each Sahelian country design or improve a long-term
 

research strategy that will allow for the existing problems to be
 

solved, for the financial and human resources to be provided, and for
 

training needs to be met.
 

b. 	 The CDA countries and also other donors coordinate the
 

financing of development projects having an element of agricultural
 

research so that the limited resources can be used more effectively.
 

c. The CDA countries give assistance to INSAH in order to
 

start as soon as possible the following activities:
 

o 	 Workshops on the conception and planning of research
 

programs;
 

o 	 Recruitment of Sahelian consultants for feasibility studies
 

and for the elaboration of projects;
 

o 	 Preparation of Sahel CDA-INSAH meetings on the planning of
 

projects; and
 

Financing of travelling expenses of Sahelian representatives
 

to attend CDA meetings dealing with agricultural research.
 
o 
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d, Communications between Sahelian researchers be
 
reinforced, particularly through networking, with priority given to
 
the following three networks:
 

0 
 Creation of a soil-water-plant relations network (rainfed and
 
irrigated crops) with the problem uf soil fertility being
 
included as a separate subsection;
 

o 	 Reinforcement of the existing network dealing with the
 
improvement of millet, sorghum, maize, cowpeas and other
 
beans, presently under INSAH (annual oil plants should be
 
added); and
 

0 	 Creation of a production systems network dealing with
 
agriculture, forests and pastoral production.
 

e. A process be initiated for the detailed planning of
 
training for research at the national level, involving INSAH, so that
 
the following actions can be taken:
 

o 	 Completion of an inventory of the training capacity of
 
each 	country;
 

o 	 Harmonization of training programs in the region to 
avoid
 
duplication;
 

o 	 Elaboration of new programs covering present needs; 
and
 

o 	 Financing of identified needs.
 

f. Research on agricultural policies, both regicnal and
 
national, be developed so that all aspects of agricultural decisions
 
be better understood. Such research will make it easier to appraise
 
causes for success or failure in agriculture, and to face the problems
 
of liaison between research and extension.
 

g. A process 'a initiated for the reinforcement of systems
 
of information, documentation, dissemination and application of the
 
results of agricultural research with a special emphasis on 
the
 
following actions:
 

o 	 Reinforcement of INSAH systems and mechanisms (bibliography,
 
publications, scientific papers, technical advice, rural
 
radio, data bank); and
 

0 
 Increase in INSAH-s capacity to produce audio-visual
 
materials.
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ANNEX 6A
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Chairman, Horacio da Silva Soares, CEA, Cape Verde
 

Vice-Chairman, Gunter Winckler, BMZ, Germany
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Director-General of INSAH, Reuben Thomas
 

Chairman, CDA, Paolo Taroney
 
AID, Walter Sherwin
 

DEVRES, Jayne Millar Wood
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Director of Research, INSAH, Ousseini Sidibe
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Each country will have 15 minutes:
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0915 

0930 

0945 


Discussion
 

- 0915 
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- 0945 
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1030 Coffee Break 

1045 1045 
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1115 
1715 

- 1100 
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- 1130 
- 1730 

Discussion 

1200 Lunch 

1500 SESSION III 

Cape Verde
 
The Gambia
 
Burkina Faso (Upper Volta)
 
Mali
 

Mauritania
 

Niger
 
Senegal
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Chairm.,n, Mamadou Fatagoma Traore, IER, Mali
 
Vi, e-Chairman, Gaston Grenier, CIDA, Canada
 

Presentation of ARRA and Zonal Program Document
 

1500 General Introduction to ARRA: Ousseini Sidibe, INSAH
 

1515 The Inventory of Agricultural Research Resources:
 
Alioune Camara, INSAH
 

1545 The Assessment: Regional Priorities and Proposals
 
for Future Actions: Vincent Brown, DEVRES
 

1645 Coffee Break
 

1700 General Discussion of ARRA and Zonal Program Document
 

1900 	 Introduction of Working Groups:
 

Group 1: Research Coordination
 

Chairman, Mamadou Fatagoma Traore, IER, Mali
 
Rapporteur, Italy
 



Group 2: Agricultural Research Management and Training
 

Chairman, United States
 
Rapporteur, Adarna Sy, CNRADA, Mauritania
 

Group 3: Research-Extension
 

Chairman, Nadingar Alladoumngue, MDR, Chad
 

Rapporteur, Belgium
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0830 	 Working Groups
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1230 	 Lunch (Working Group Rapporteurs submit draft reports and
 

.ecommendattons to Secretariat)
 

1600 	 Working Groups: Approval of Working Group recommendations
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Chairman, F. Mimin, France
 

Vice-Chairman, Daouda Toukoua, INRAN, Niger
 

Presentation of Working Group Reports by Rapporteurs
 

Discussion of Working Group Reports and Future Directions
 

Adoption of Working Group Recommendations
 

Thursday, October 4
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Chairman, Papa Thiongane, ISRA, Senegal
 

Vice-Chairman, Alice Perlini, Ministry of Foreign Affairs,
 

Italy
 

Presentation and Discussion of Conference Recommendations
 

Adoption of Conference Report and Recommendations
 

1100 	 Pause
 

1130 	 Closing Session:
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