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PREFACE

During its first phase (1978 - 1986), SAFGRAD activities were concentrated on strengthening
resident, crop commodity research, particularly on maize, cowpea and sorghum as well as on
farming systems research. In collaboration with IITA and ICRISAT, improved varieties of these
crops were developed.

In order to achieve greater impact in increasing food production in member countries, a

collaborative mode of networking was developed. This report presents the activities,

achievements and difficulties encountered by SAFGRAD during its second phase, from 1986 to

1991.
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I. BACKGROUND

The food production situation in sub-Saharan Africa has continued to be a major concern of both
Member States of the Organization of African Unity (OAU) and the international community, in
search of a coherent strategy towards reversing the downward trend in the economic
development of Afnca.

The prediction that the human population in sub-Saharan Africa will reach one billion by the
early part of the 21st century and the concomitant need for increased food and agriculttlSi
production, coupled with the already heavy dependence of this population on agrictilturs, the
progressive decline in per capita food and agricultural output, the prbblems ofsoil erbsibH losses
as well as the decline in landquality and productive capacity, i^diiit t6 the urgeht necessity to
develop technology towards a more productive and sustainable agi'idliUuJfe. Thus, iri this type of
harsh environment, with substantial variation in stress facidfS; i-bgioil-Specific research is
necessary. No country alone can be expected to cope with the enmwiity of the problem, since
the effective development of National Agricultural Reseafeh Systems (NARS) has been
commonly identified as the principal constraint to agricultural development in sub-Saharan
Africa.

In response to the agricultural production crisis experienced in semi-arid Africa in the
mid-1970's, and in recognition of the urgent need for a concerted regional effort, African Heads
of State and Government created the Semi-Arid Food Grain Research and Development
(SAFGRAD) Project in 1977, following the resolution (Resolution 505 XXIX) adopted by the
1976 OAU Council of Ministers in St. Louis, Mauritius.

1.1. Objectives

The overall objective of SAFGRAD has been to improve the quality and quantity of the major
food grains (sorghum, maize, millet, and cowpea), as well as to improve the resource base for
productive agriculture in the semi-arid regions of sub-Saharan Africa. SAFGRAD's specific
objectives are to:

i) coordinate agricultural research activities among Member States inorder to avoid
unnecessary duplication ofefforts and tomobilize resources tofoster dynamic,
inter-African research cooperation at regional'pd sub-regional levels;

ii) promote and facilitate the dissemination and,exchange of improved germplasm and
technical information tiirough regional trials, workshops, symposia and monitoring
tours;
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iii) strengthen national agricultural research systems through short-and long-terra training
with special attention being given to enhancing indigenous research capabilities of
Member States;

iv) promote the dissemination and transfer of technologies adapted to the small farmer and
thus strengthen institutional links between research and extension agencies at the
national level; and

v) enhanceresource management research through its farming systems projectactivities.

1.2. SAFGRAD Membership.

SAFGRAD initially started out with 18 member countries. This number soon increased to 26,
consisting of the following OAU Member States in West, Central, East and Southern Africa:
Benin, Botswana, Burkina Faso, Cameroon, Cape Verde, Central African Republic, Chad, Cote
d'lvoire, Ethiopia, Gambia, Ghana, Guinea, Guinea Bissau, Kenya, Mali, Mauritania, Niger,
Nigeria, Senegal, SierraLeone, Somalia, Sudan, Tanzania, Togo,Uganda, and Zambia

1.3. SAFGRAD Strategy.

Central to SAFGRAD II activities has been the development of food grain research networks,
and other networks, in collaboration with International Agricultural Research Centres (IITA,
ICRISAT, ICRAF, etc.). The OAU/STRC-SAFGRAD's major strategy for serving national
agricultural research systems and food grain farmers in sub-Saharan Africa has been through the
management and development of the following networks;

i) The West and Central Africa Maize Research Network (WECAMAN),
ii) TheWest and Central Africa Sorghum Research Network (WECASORN),
iii) TheWest and Central Africa Cowpea Research Network (RENACO),
iv) The West African FarmingSystems Research Network, (WAFSRN),
v) TheEastern Africa Regional Sorghumand Millet (EARSAM) Network, and
vi) The Agroforestry Network for Semi-Arid Lowlands of West Africa (SALWA).

The network model (Table 1) involved the mobilization of NARS resources and partnership of
the International Agricultural Research Centres (lARCs), and faculties of agriculture of some
African universities. SAFGRAD also promoted and coordinated research into the development
of more efficient water conservation technologies in order to support sustained crop production.

1.4. SAFGRAD Mandated Crops

In the West and Central African semi-arid region, food grains constitute about 70% of the staple
food. InEastern Africa, maize and sorghum cultivation predominates; millets constitute 10-15%
of the production. FAO statistics (1) indicate that sorghum and millet production in West and
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Central Africa covers approximately 8.5 and 10 million hectares, respectively (Annexes 1 and
2). In Eastern Africa, nearly 4 million tons of sorghum grain is produced annually on about 6
million hectares (Annex 3). Finger millet is the dominant millet type grown in Eastern Africa,

particularly in the dry areas that are usually unsuitable for sorghum production. There is also
limited production of pearl millet in this region. The total area devoted to the production of

millets approximates 2 million hectares, with a total annual grain yield of just over a million

tons.

Maize is the most important crop in Eastern and Southem Africa, where it constitutes the major

staple food crop. There has been an increase in maize production in West and Central Africa

during the last two decades: this has been accomplished mainly by the expansion of production
areas rather than by improvement of average yield due to the use of better technology and
improved agronomic practices (Annex 4). West and Central Africa account for only 15% of

total production of maize on the continent. In this region, over 50% of the maize is produced in

the northern Guinea savanna. However, maize cultivation has gradually moved into the Sudan

savanna which at present produces about 20% of the total output (2).

Cowpea is extensively grown in West and Central Africa. About two thirds of the world
production is derived from this sub-region. Nigeria and Niger are the major producing
countries. The average yield of cowpea in the region is less than 0.33 t/ha and this contrasts with
a potential yield of 0.5-2.5 t/ha. As a common ingredient of the diet of the majority of the
population in theregion, cowpeaprovides about50% of the daily quality protein requirements.

1.5. The SAFGRAD Environment

The region is characterized by low and irregular rainfall. Soil fertility is generally low,
especially in terms of phosphorus and nitrogen levels. A deteriorating crop land base could
hardly support the increasing human population pressure. The problems of soil erosion losses as
well as the decline in soil quality and productive capacity, all point to the urgent necessity to
develop technologies towards supporting a more productive and sustainable agriculture.

Referring specifically to the Semi-Arid Tropics (SAT) of West and Central Africa (Fig. 1), the
region can be delineated into three major ecological sub-divisions comprising the Sahel, Sudan
savanna and the northern Guinea savanna. Typically, the Sahel zone has limited surface water
resources. Rainfall is monomodal in pattem, low in amount and poor in distribution. The total
precipitation varies from under 300 mm/year in the northern most parts to about 600 mm/year in
the south. Relatively low temperatures (10-15°C) characterise the period from November to
February, whilst April and May record average day temperatures of40°C and over. The length
of the growing season varies from 2 to 4 months (June to October), with the dry season lasting
from October/November to May/June. The Sahel is an important grain-producing area, with
millet and cowpea as the better adapted crops. Out of the over 12 million hectares of millet
cultivated in the SAT, over 65% is derived from the Sahel zone.
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By comparison, theSudan savanna has a relatively higher rainfall of between 600-850 mm/year.
The pattern of the rainfall, although more reliable than the Sahel zone, is occasionally irregular
for the effective sustainance of crop production. This zone accounts for almost 17% of the land
area in West and Central Africa. The length of the growing season extends from 3 to 5 months.
Rains start in late May or early June. Drought stress is frequent, mainly due to the erratic
rainfall pattern rather than its acute shortage. Temperatures range from 15 to 40°C. Sorghum is
the major cereal; but millet is equally important, particularly in the transitional Sudano-Sahelian
zone. In this zone, the area devoted to maize production is on the increase. Cowpea and
groundnuts are largely intercropped within the above mentioned cereals.

The northern Guinea savanna has relatively more dependable rainfall of 850-1100 mm/year,
spread over a 4-to 6-month period. Soils are largely alfisols and types similar to those of the
Sudanian zone. Maize is the predominant cereal, with sorghum cultivated largely in the
transitional Sudano-Guinean zone where the rainfall range is between 700-900 mm. Cowpeas
and groundnuts are the importantpulses, usually intercropped within cereals.

Eastern Africa is characterized by the highland zone (over 1800 m above sea level), the
intermediate zone (1500-1800 m) and the dry lowlands (below 1500 m). The annual rainfall
ranges from 500 to 1100 mm. The main SAFGRAD activities in this region focus on the
improvement of sorghum and millet (finger and pearl millets) production, panicularly in the
semi-arid region.

11
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n. NETWORK ACTIVITIES AND
ACHIEVEMENTS

2.1. Purpose and Objectives

The main purpose of networking among member countries of SAFGRAD has been to solve
common problems of food production by judiciously pooling together scientific resources.
Realizing the different levels of research capabilities among NARS, the collaborative mode
(networking) has been central to SAFGRAD activities. Networking as a regional strategy
provided the mechanism for sharing resources, scientific talent, and technical knowhow in order
to attain self-sufficiency in food, shelter andenergy for the growing population.

The specific objectives of networking include the following:

i) To efficiently utilize existing research talents andfacilities to attain a "critical research
mass" at regional level to enable NARS to solve widely-shared problems of agricultural
production, and sustain viable national programmes.

ii) To identify researchpriorities of common interest, basedon constraints of regional
dimension and to ensure that research remains focussed to solve farmers' problems.

iii) To enhance the generation, evaluation and exchange of germplasm and also tofacilitate
mobility of scientists.

iv) To facilitate exchange of technical information and interchange among participating
member countries.

v) To coordinate research activities in order to avoid duplication oroverlapping of
research efforts.

2.2. Structure and Function.

The OAU, through its Scientific, Technical and Research Commission, under which networks
and other SAFGRAD activities are implemented, provided the political umbrella and legal
framework across geopolitical boundaries. The SAFGRAD Coordination Office (SCO), as an
OAU affiliated agency, played a critical role in coordination of research activities and the
enhancement of the development of scientific and research management leadership among
NARS. The management entities of SAFGRAD II are the Council of National Agricultural
Research Directors, the Oversight Committee, and the Steering Committees of respective
networks.

13



2.2.1, The Council of National Agricultural Research Directors (Council of NARD)

The Council, comprising agricultural research directors of the 26 member countries of
SAFGRAD, provided policy guidance towards resolution of common research problems of
regional dimension. Some of the salient deliberationsof the NARD Council included:

a) The First National Agricultural ResearchDirectors Conference.

To set in motion the activities of the network entities as structured in SAFGRAD II, the first

Conference of the Council took place in February 1987 in Ouagadougou (Burkina Faso). It

provided policy input into SAFGRAD programmes and acuvities from the perspectives of
member countries as summarized below:

i) Established policy and operational framework for the networks.

ii) Approved the collaborative mode (networking) as the main strategy for regional
research cooperadon.

iii) Urged the SCO to undertake an impact assessment studyof the Accelerated Crop
Production Programme in some SAFGRAD member countries.

b) The Second Conference of the Council of NARD.

The second Conference took place in February, 1989 in Ouagadougou. During this Conference,
the Council:

i) Elaborated and approved guidelines for the management of networks.

ii) Provided guidance for channelling network resources toparticipating NARS.

iii) Urged theSCO to facilitate the development of the SAFGRAD Network Strategic Plan
through full participation of NARS scientists and research managers.

iv) Stressed proper linkages between research and extension.

2.2.2. The Oversight Committee.

The Oversight Committee (OC) of SAFGRAD, established in February, 1987, is directly
responsible to the Council of NARD. It monitors the implementadon of SAFGRAD project
activities; apprises network performance, and addresses policy and administrative issues related
to network development. The Oversight Comnuitee consists of seven members elected on their
individual" competence in agricultural research and/or management or in agricultural research

14



experience atuniversity level. By December, 1991, the OG had held seven meetings. Although
its activities since 1987 are reported in greater detail elsewhere (3), the Committee:

i) Monitored theimplementation of programmes of the networks.

ii) Thouroughly reviewed the draft document of the SAFGRAD Strategic Plan.

iii) Executedinternal appraisal of the Networks.

iv) Served as "Board of Management" for the SAFGRAD Project.

v) Provided guidance on the modality for accepting other networks under the SCO
management.

vi) Reviewed the activities of SAFGRAD Collaborative networks.

2.2.3 The Steering Committee.

Technical leadership of the networks was provided through the Steering Committees (SCs) each
comprising 5 to 8 eminent NARS scientists (4,5,6). The SCO, lARCs, CIRAD, INSAH and
other relevant organizations served as observers in Steering Committees of networks. Close to
40 scientists from over 15 countries have served in the Steering Committees of networks. The
Steering Committees started their deliberations during the General Workshop Assembly of
NARS scientists of 1986/87, by reviewing constraints to, and research priorities of, food grain
production which were submitted by national programmes (7 and 8).

The SCs of the respective networks met approximately twice a year to address network issues
and monitor the implementation of network programmes. Although the agenda for the SC
meeting varied among networks, the following were the major deliberations:

i) Reviewed coordinators' reports vis-a-vis planned activities ofnetwork programmes.

ii) Reviewed results ofcollaborative reseach projects vis-a-vis Lead Centres'
responsibilities and provided technical directions.

iii) Assessed results of regional trials and provided guidelines for the comprehensive
analysis andinterpretation of research results.

iv) Reoriented network programmes towards the needs of weak NARS.

v) Allocated available funds to support NARS research.

15



vi) Organized Scientfic Working Groups to review collaborative projects and to facilitate
in-depth multidisciplinary research to resolve specific problems of food grain
production.

vii) Organizedjoint network agronomy seminars and subject matter technicalconsultancy
services among NARS.

viii) Interacted with lARCs in order to optimize their their technical suppon and to influence
their research agenda.

16



Table 1. Components of SAFGRAD network model

Network partners Network entities Responsibilities

I. NARS
18 countries in West and Central Africa

8 countries in Eastern Africa.

i) The Directors of Agricultural Researchof
National Programmes.

ii) The Oversight Committee

iii) Network Steering Committees

- Policy guidance, addressing research and development
issues.

- Monitoring the implementation of SAFGRAD project
activities

- Management of SCO and appraisal of networks.
- Technical management of networks.

n. lARCs
IITA

ICRISAT

ICRAF

The lARCs provide technical
backstopping to the networks

i) Maize Network Coordinator
ii) Cowpea Network Coordinator

i) Sorghimi NetworkCoordinator in West
and Central Africa.

ii) Eastern AfricaSorghumand Millet Net
work Coordinator.

Semi-Arid Lowlands Agroforestry Net
work in West Africa.

All the Network Coordinators undertake technical execution
of network programmes.

in. OAU/STRC
The Scientific, Technical and Research
Commission of OAU-Provides political
and administrative support.

The SAFGRAD Coordination Office.
i) Coordinatesresearch activities amongNARS and with re

levant governmentbodies.

ii) Provides legal and logistic framework for network opera
tion.

iii) Serves as secretariat to network entities.
iv) Facilitatesthereview of policy issues throughregular

channels of OAU.

v) Promotes theadaptation andtransfer of network technolo
gies to fanners in different national programmes.

N.B,: The West African Farming Systems Research Network, administered by SCO, also executes technical programmes of the network.

17



2.3. Research Priorities and Strategies

The systematic identification of constraints to the production of food grains across geopolitical
boundaries were the basis of prioritizing research projects of network programmes.

In aggregate, networks' programme priorities reflect, national research and development needs.
As depicted in Fig. 2 , the identification of research priorities at national level was based on the
qualitative data obtained from some sort of reconnaissance and on-farm socio-economic surveys,
review of the extension and rural development programmes, annual research reviews and
through occasional farmers' participation. Although the capacity to undertake the above
mentioned surveys varied considerably among countries, the process is repeated at regional
level. The Networkshop Assembly of NARS researchers, normally held in alternate years, was
an important technical forum to reveiw research plans, to effect the exchange of technical
information and to identify and prioritize constraints toproduction of food grains.

Those constraints of regional dimension became the basis for setting research priorities and
formulation ofnetwork programmes. Itwas evident that several NARS had certain comparative
advantages to contribute to research activities of respective networks while, at the same time;
benefitting from sharing research results.

Assessment of NARS research capacities by each network resulted in the stratification and
categorization of national systems into Lead Centres and Technology Adapting NARS. Thus,
given the widely different levels of NARS research capabilities, astrategy was adopted whereby
the relatively strong national programmes accepted research responsibilities to serve as Lead
Centres in specific research areas in which they had comparative advantage. Each network has
developed four to six such Lead Centres with responsibiliues to screen and identify food grain
(sorghum, maize, millet and cowpea) cultivars resistant to several biotic and abiotic constraints.

Essentially, research atLead Centres focused on priority constraints in specific ecological zones.
The network scheme enabled NARS and lARCs to streamline the various (germplasm)

nurseries and regional variety trials in such a way as not to overburden, particularly, the weak
national programmes. The strategy enabled technology adapting countries to concenu-ate their
efforts on adaptive research.

Acomparative advantage has been realized by pooling together the research resources of both
strong and we^ national programmes as well as those of the lARCs in alleviating common
constraints to food grain production in the region. Furthermore, technology adapting NARS
were assisted through consultation visits by network coordinators and the more experienced
members of the respective steering committees (Annex 7). Coordinators have also arranged
special research support from lARCs to NARS.

18
















































































































































