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I. BACKGROUND

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

Africa.

The prediction that the human popu?atfdn in sub-Saharan
Africa will reach one billion by the early part of the 21st
century and the concomitant need for increased food and agricul-
tural production, coupled with the already heavy dependence of
this population on agriculture, the progressive decline in per
capita food and agricultural output, the problems of soil erosion
losses as well as the decline in land quality and productive
capacity, all point to the urgent necessity to develop technology
towards a more productive and sustainable agriculture. Thus, in
this type of harsh environment, with substantial variation in
stress factors, region—-specific research 1s necessary. No
country alone can be expected to cope with the enormity of the
problem, since the effective development of National Agricultural
Research Systems (NARS) has been commonly identified as the
principal constraint to agricultural development in sub-Saharan

Africa.

In response to the agricultural production crisis experien-
ced in semi-arid Africa in the mid-1870's, and in recognition of
the urgent need for a concerted regional effort, African Heads
of State and Government created SAFGRAD in 1977, following the
resolution (Resclution 505 XXIX) adopted by the 1976 OAU Council

of Ministers in St. Louis, Mauritius.




1.1. Objectives

b

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 1in 6rder to avoid unnecessary

" duplication of efforts and to mobilize resources

to Ffoster dynamic, inter—-African research coope-

ration at regional and sub-regional levels;

ii) promote and facilitate the dissemination and
exchange of improved germplasm and technical 3
information through regional trials, workéhops,
symposia and monitoring tours;

i11) strengthen national agricultural research systems
through short-and long-term training with special
. attention being given to enhancing indigenous

research capabilities of Member States;

iv) promote the dissemination and transfer of techno-
logies adapted to the small farmer and thus
_strengthen ftnstitutional 1inks between research

and extension agencies at the national level; and

v) enhance resource management research through its
farming systems project activities.

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, C6te d’Ivoire, Ethiopia, Gambia, Ghana, Guinea,
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Guinea Bissau, Kenya, Mali, Mauritania, Niger, Nigeria, Senegal,
Sierra Leone, Somalia, Sudan, Tanzania, Togo, Uganda, and Zambia

1.3. SAFGRAD Strategy.

Central to SAFGRAD II activities has been the development
of fFood g}'a in research networks, and other networks, in collabo-
ration with International Agricultural Research Centres (IITA,
ICRISAT, ICRAF, etc.). The-OABELSFRC—SAFGRAD s major strategy for
serving national agricultural research systems and food grain
farmers in sub-Saharan Africa has been through the management and

deve lopment of the following networks:

i) The West and Central Africa Maize Research Network
{ WECAMAN ) .

i1) The West and Central Africa Sorghum Research Network
(WECASORN),

iii) The West and Central Africa Cowpea Research Network
(RENACO)},

_iv)’ The West African Farming Systems Research Network,
{WAFSRN),

v) The Eastern Africa Regional Sorghum and Millet
(EARSAM) Network, and

vi) The Agroforestry Network for Semi-Arid lowlands of
West Africa (SALWA).

The SAFGRAD network model involved the mobilization of NARS
resources and partnership of the International Agricultural
Research Centres (IARCs), and faculties of agriculture of some
African universities. SAFGRAD also promoted and coordinated
research into the development of more efficient water conserva-—

tion 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. In Eastern
Africa, maize: and sorghum cultivation predominates; millets
constitute 10-15% of the production. FAO statistics (1) indicate
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that sorghum and millet production in West and Central Africa
covers approximately 8.5 and 10 million hectares, respectively
(Annexes 1 and 2). In Eastern Africa, 4 million tons of sorghum
grain is produced annually on about 6 million hectares. 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 miillion hectares, with a total annual

grain yield of just over a million tons (Annex 3).

-

i
Maize is the most important crop in Eastern and Southern |
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 management (2). 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.

Cowpea_ﬁé 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 the regfon; cowpea provides about 50% of the daily quality

protein reguirements.
1.5. The SAFGRAD Environment ] :

The region is characterized by low and irregular rainfa??.‘ |
Soil fertility is generally low, especially in terms of phospho-—
rus 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

o ! | .. 1
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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 pattern, low in amount and poor 1in distribution.
The total precipitation varies from under 300 mm/year in the
northern most parts to about 600 mm/year in the south. Relative-
ly low tLemperatures (10-15°C) characterise the period from
November to FEbruary,‘whffst April and May record average day
temperatures of 40°C and over. The Tength 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.

By comparison, the Sudan savanna has a relatively higher
rainfall of between 600~-850 mm/year. The pattern of the
rainfall, although more reliable than the Sahel zone, 1is
occasionally 1irregular 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. Temperalures
range from 15 to 40°C. Sorghum is the major cereal; but millet
is equally important, particularly in the transitional . Sudano-
Sahelian zone. Maize occupies more than 20% of the cultivated
area and its production is on the increase. Cowpea and ground-
nuts are Iargg—z?y intercropped within the above mentioned cereals.

P
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By and large, 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 Sudanc-
Guinean zone where the rainfall range is between 700-900 mm.
Cowpeas and groundnuts are the important pulses, 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 inm. The main SAFGRAD activities in this region focus
on the improvement of sorghum and millet (finger and pear]

millets) production, particularly in the semi-arid region.
IT. NETWORK ACTIVITIES AND ACHIEVEMENTS

2.1. Purpose and Objectives

The main purpose of networking among member countries of
SAFGRAD is to solve common problems of food production by
Jjudiciously pooling together scientific resources. Realizing the
different levels of research capabilities among NARS member
countries, SAFGRAD has adopted the collaborative mode (networ-—
king) to be central to its activities, since the “critical
research mass” necessary to sustain agricultural development was
attainable only at the regional level. Networking as a regional
strategy provided the mechanism for sharing resources, scientific
talent, and technical knowhow in order to attain common goals,
such as meeting the food, shelter and energy demands of the

growing population.

There are several barriers to agricultural progress in
Africa. These include, among others, inconsistent or unfavourable
government policies as well as weak research and extension
institutions that are frequent?,\; unable to verify, validate and
adopt technologies. Sustainable agriculture that could Tead to
self-reliance in food supply requires the support of minimum



levels - of scientific research based upon adequate research
infrastructure and well trained, motivated scientific personnel.

The specific objectives of networking include the followings:

i) To efFiciently utilize existing research talents and
facilities to attain a "critical research mass" at
regional Tevel to enable NARS to solve widely—-shared
problems of agricultural production, and sustain

viable national programmes.

7i) To identiﬁy research priorities of common interest,
based on constraints of regional dimension and to
ensure that research remains focussed to solve far-
mers’ problems. '

iii) To enhance the generation, evaluation and exchange of
germplasm and also to facilitate mobility of scien-
tists.

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

—v)— To coordinate research activities in order to avoid

duplication or overlapping of research efforts.

2.2. Network Structure and Functions of Management Enti-

Rt - -

ties.

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
(SC0), as an QAU 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.
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2.2.1. The Council of National Agricultural Re—

4

search 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 deliberations of the two meetings

of the Council include:

a) The First National Agricultural Research Directors

Conference.

To activate the network entities as structured in SAFGRAD
II, the first Conference of the Council took place in
February 1987 in Ouagadbugou (Burkina Faso). It provided
policy input into SAFGRAD programmes and activities from
the perspectives of member countries as summarized below:

1)

i7)

7i77)

Established policy and operational framework for the

networks.

Approved the collaborative mode (networking) as the
maini strategy for regional research cooperation.

Urged the SCO to undertake an impact assessment study

of the Accelerated Production Programme in some

SAFGRAD member countries.

b) The Second Conference of the Council of NARD.

The second Conference took place in February, 1989 1in

Ouagadougou, Burkina Faso. During this Conference, the Council:

1)

ii)

Elaborated and approved guidelines for the management
of networks.

Provided guidance for channelling network resources to
participating NARS.

.,
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iv)

i)

77)

117)

iv)

v)

vi)

@

Urged the S8C0 to facilitate the development of the
SAFGRAD Network Strategic Plan by NARS scientists and

research managers.

Stressed proper 1inkages between research and exten-

sion.

2.2.2. The Oversight Committee (OC).

The Oversight Committee of SAFGRAD, established in

February, 1987, is directly responsible to the Council
of NARD. It monitors the implementation of SAFGRAD
project activities; appraises network performance, and
addresses policy and administrative issues related to
netwaork development. The Oversight Committee consists
of seven members elected on their individual compe-
tence in agricultural research and/or management or in
agricultural research experiencé at university level.
By Decembetr, 1991, the 0C had held seven meetings.
Although its activities since 1987 are reported in
greater detail elsewhere (26), the Committee:

Monitored the implementation of programmes of the

networks.

Thouroughly reviewed the draft document of the SAFGRAD
Strategic Plan.

Executed internal appraisal of the Networks.

Served as “Board of Management” for the SAFGRAD

Project.

Provided guidance on the modality for accepting other
networks under the SC0O management.

Reviewed the activities of SAFGRAD Collaborative net-

works.
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2,2.3 The Steering Committees.

Technical 1leadership of the networks was provided
through the Steering Committees (SCs) each comprising
5 to 8 eminent NARS scientists. The 8C0O, IARCs,
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 various networks.
The Steering Committees started their deliberations in
March 1987, during the General Workshop Assembly of
NARS scientists, by reviewing constraints to, and
research priorities of, food grain production which

were submitted by national programmes.

As summarized in Annex 5, the 5Cs 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:

7)

i)

iii)

iv)

v)

Thoroughly reviewed coordinators’ reports vis—-a—-vis
planhed activities of network programmes.

Reviewed results of collaborative reseach projects
vis- a-vis lLead Centres’ responsibilities and provided

technical directions.

Assessed results of regional trials. and provided
guidelines for the comprehensive analysis and inter-

pretation of research results.

To a certain degree, reoriented network programmes
towards the needs of weak NARS.

Made budget reviews, allocated avﬁi?ab?e funds to
projects, and provided support to NARS research .



vi) Organized Scientfic Working Groups to review collabo-
rative projects and to facilitate in—-depth multidisci-
-plinary research to resolve specific problems ofF Food

grain production.

vii) Facilitated Jjoint network agronomy sSeminars and

subject matter technical consultancy services among

- NARS.

viii) - . Interacted with IARCs in order to optimize their
technical support and to influence their research

" agenda. _ - A .

Since March 1986, the SCs of Maize, Sorghum and Cowpea
Networks have held 10 meetings each, i1.e. one meeting every six
months (one before the beginning of the crop season and the
second during or soon after harvest). EARSAM has held nine
Steering Committee meetings which were generally organized
together with monitoring tours. This arrangement has its dwn
advantages and disadvantages. While it enabled the Steering
Committee to jointly evaluate the performance of regional trials
and progress of collaborative projects at field Ie\?ef, these two
activities were not only overstreched but most of the monitoring
tour participants were also members of the Steering Committee.

2.3. Networks' Research Priorities and Strategies

‘1

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

Global constraints to the production of sorghum in West and
Central Africa were collated dur'-irig several workshops in 1985/86.
Researchers in Eastern Africa also identified the major constra-
ints to sorghum and millet production during their 1986 regional
workshop. Similarly, the maize and cowpea researchers of West

and Central Africa documented the major problems affecting the

production- of these crops during their 1987 workshop. The

similarity of food production constraints convinced participating
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NARS to create collaborative research networks 1in order to
mobilize scientific talents and reéources of member countries.
It was realized that food production problems transcend linguis-
tic and cultural barriers as well as political frontiers. The
col laborative mode has been adopted to facilitate large exchange
and joint evaluation of technologies in different ecological

Zones.

Networks’ programme pri orities reflect, in aggregate,
national research and development needs. As depicted in Fig. 2
, the identification of research priorities at national level was
based. on the gqualitative 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 r‘esea_r‘chers, normally
held in alternate years, was an important technical forum both
to facilitate the exchange of technical information .and to

identify and prioritize constraints to production of Food grains.

Those constraints of regional dimension became the basis for
setting research priorities and formulation of network program—
mes. It was evident that several NARS had certain comparative
advantages to contribute to research activities of respective
networks while, at the same time, benefitting from research
efforts of alleviating common constraints ito production of food
grains. The major concerns of the SAFGRAD II strategy have been:

i) To build upon the research progress made during
SAFGRAD I in the generation of elite germplasm and
related technologies for production of food grains in
three ecological zones (Sahel, Sudan and northern
Guinea savannas): ideally the cultivars should withs-
tand different biotic, abiotic and physical stresses.
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ii) To enhance the development of indigenous research

capabilities and to intensify exchange of germplasm

and facilitate research cooperation among NARS as well
as between NARS and IARCs.

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,
a strategy was adopted whereby the relatively strong national
programmes accepted research responsibilities to serve as Lead
Centres in specific research areas in which they had comparati?e
advantage.- Each network has developed four to six such Lead
centres with responsibilities to screen and identify food grain
(sorghum, maigé, millet and cowpea) cultivars Iresfstant to

.

several biotic and abiotic constraints.

As.Summarized in Tab?es 1,2 and 3, close to 160 NARS resear-
chers were involved in the generation of technology in 22 NARS
Lead Centres of the four crop commodity networks. Essentially,
resedarch at Lead Centres focused on priority constraints in
specific ecological zones. The network scheme enabled partners
such as NARS and IARCs to streamline the various (germplasm)
nurseries and regional variety trials in such a way as not to
overburden NARS, particularly the weak national programmes. The
strategy enabled technology adapting countries to concentrate

their efforts on adaptive. research.

A comparative advantage has been realized by pooling
together the research resources of both strong and weak national
programmes as well as those of the IARCs in alleviating common
constraints to food grain production in the region. Furthermore,
technology adapting NARS Qere .assisted through consultation
visits by network coordinators and the more experienced members
of the respective steering committees. Coordinators have also
arranged special research support from IARCs to NARS as reported

* . elsewhere.
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2.4. Generation and Diffusion of Techno?dgy via Networks

Collaborative projects were formally started in 1988. More
than 25 projects were implemented by Lead NARS Centres of the
crop commodity networks. Major emphasis was placed on screening
and developing technologies that would alleviate various biotic
and abiotic stress factors such as Striga, drought, soil
fertility, moisture stress, insect pests, and diseases. Attention
was also given to improvement of nutritional value of the grains
and their agro-industrial uzes. Whereas the IARCs have provided
broad germplasm and related technologies, the Lead and Associate
NARS Centres of the respective networks conducted applied and
adaptive research.

i

Through the resident research (1977—-86 } programmé of SAFGRAD

ano]’ogms suitable for semi-arid ecology were generated in
collaboration with IITA for the improvement of maize and cowpea;
and ICRISAT, for the improvement of sorghum and millets. Soil

and water retention technologies were also developed.

As shown in Fig. 3, the sources of germplasm used 1in
regional tr1:a”.'s have varied among networks. For example, for the
West and Central Africa Sorghum Network, 30% of the germplasm
diffused via the network was contributed by different national
programmes, ‘the remaining 70% being provided by ICRISAT. 1In the
case of the Eastern African Regional Sorghum and Millet Network,
the eight network member - countries contributed 85% of the
germplasm, while ICRISAT and other organizations contributed
about 15%. It must be noted that the ICRISAT Regiona? Sorghum
and Millet Improvement Programme which provides the technical
support for EARSAM is a relatively young programme.

The maize and cowpea resident research programmes were fully
developed once IITA provided technical backstopping to OAU/STRC-
SAFGRAD for development of technologies for the semi-arid ecolo-
gies. Thus, sources of germplasm for diffusion through the
Maize Network during SAFGRAD II were: the IITA/SAFGRAD Programme
(55%), IITA/Maize Programme, Ibadan (30%), and participating NARS
(15%). This effort has expanded maize production in the northern



Guinea savanna and Sudano-Sahelian zones of West and Central
Africa. Similarly, the sources of germplasm for the Cowpea
Network were: participating NARS (20%), IITA/SAFGRAD Cowpea
Programme (50%) and IITA Cowpea Programme, Ibadan (30%).

2.4.1. collaborative Research Project Activities

The collaborative research projects, summarized in Tables
1,2 and 3, were developed to provide solutions to production
constraints of common interest. The mechanism optimizes the
research strength and comparative advantage of strong NARS (Lead
Centres) which are relatively endowed with qualified research
personnel, infrastructure, facilities and ecological potentiali-
ties for the generation and evaluation of technologies. These
NARS centres not only accepted regional research responsibilities
to solve problems of food production in their specific areas of
research competence, but they also shared their research results
with other member countries, particularly the weaker national
programmes (Technology Adapting NARS). Furthermore, the four to
six Lead NARS Centres of each network are considered as centres
of excellence and anchor of the research activities. The brief
discussion below elucidates some of the achievements attained

through the implementation of collaborative research projects.

(i) West and Central Africa Sorghum Research Network
(WECASORN) and Eastern Africa Regional 8Sorghum and
Millet (EARSAM) Network.

The collaborative project activities of WECASORN and the
EFARSAM network include leaf anthracnose (Colletotrichum gramini—
cola), a major disease in West, Central and Eastern Africa. The
Burkina Faso and Ethiopia Lead Centres have identified resistant
sorghum cultivars to this disease in their respective regions.
In cooperation with ICRISAT, these cultivars as well as the
extent of the variability of the anthracnose pathogen are being

further evaluated.

Long smut of sorghum is another important disease both in

West and Eastern Africa. The Kenya Agricultural Research
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Institute (KARI), as a Lead Centre for EARSAM, has developed
screening techniqgues for the disease and identified 18 resistant
lines. Furthermore, the resistance of IS 8595 sorghum cultivar
was confirmed. Similarly, the Niger National Programme served
as lLead Centre of WECASORN to screen sorghum cultivars for
resistance to long smut. The screening technique has not yel
been fully developed since the project encountered logistic
difficulties in 1988. Some progress was reported the following
yvear when 11 out of 75 genotypes appeared to be highly resistant
to long-smut, from natural innoculum.

Striga is one of the major constraints to the production of
food grains throughout sub-Saharan Africa. Its depressing effect
on food production has become quite subsfantfa?. Within EARSAM
Network, 25 resistant sorghum genotypes were identified by the
IAR, Ethiopia; the most promising cultivars were SAR-24,
Gambella 1107, N-13, ICSV-1006 and ICSV-1007. The Lead Centre
in Sudan focused on the development of an integrated Striga
control management package (i.e. breeding, chemical control and
agronomic practices). Cameroon served as lead Centre for
WECASORN to screen sorghum cultivars for resistance to Striga.
Several resistant genotypes have been identified. Results of the
West African Sorghum Striga Resistance Trials have indicated IS
9830 and ICSY 1007 BF as promising lines to Striga resistance.

Evaluation of sorghum for nutritional quality and for
industrial uses (such as brewing) has been one of the project
emphasis of both the EARSAM Network and WECASORN. Cultivars with
higher ratings for food quality have been identified. For
example, in Nigeria, the local variety, Farafara, was found
suitable for wheat-sorghum composite bread and confectionery.

Evaluation of nutritional and food qualities of sorghum in
Eastern Africa was carried out in collaboration with Institute
of Agricultural Research (IA‘R), Ethiopia; University of Nairobi,
Kenya; and the Food Research Centre, Sudan. In a study of the
physicochemical characteristics and dehulling quality of 16
selected sorghum cultivars (representing the varieties that are



commonly cultivated in Ethiopia, Kenya and Sudan), a wide
variation was observed among the cultivars ( ). The organolep—
tic qualities of such traditional foods as injeraland nifro
{Ethiopia), ugali (Kenya), and kisra (Sudan) have been evaluated
and variations found in the quality of foods made from each
cultivar. Grains of 8PV 475 (India)}, Dabar (Sudan), and IS 24129
(Tanzania) had comparatively higher ratings for overall food

quality.

With regard to insect pests of sorghum, chilo-stalk borer
(Chiloa partellus) is one of the important pest problems 1in
Eastern Africa. In cooperation with the Ministry of Agriculture-
of Somalia and with the technical support of ICRISAT, the EARSAM
Network has established facilities to screen sorghum cultivars

for resistance to the stalk borer. The purpose of the project

has also been to develop agronomic/cultural practices to control

the pest.

On the Western side of the continent, sorghum head bug
(Furystylus marqginatus) is an important economic pest. Mali, as
the Lead Centre, has reported results that could interest other
members of WECASORN. It was observed that, at least under
Sudano-Sahelian conditions, the insect was more abundant towards
the end of September and early October; thus, early planting of
sorghum is a possible control measure. In addition, about 258

lines were reported to be resistant to the head bug.

The EARSAM Network initiated a project to control blast
disease on finger millet 1in 1890. The programme was based
largely on collections and accessions obtained from Katumani
genetic rescurces unit of KARI. The Network has screened about
250 lines of finger millet for resistance to the disease. A

regional blast nursery has already been established.

As is apparent from the above, some of the sorghum produc-
tion constraints are important throughout the semi-arid ecology
of West, Central and Eastern Africa. Interestingly, WECASORN and
the EARSAM Network have developed similar collaborative projects
to tackle these constraints. In addition, both networks have



established, differently, Scientific Working Groups to assess
these similar projects. In future, inter-network activities or
Scientific Working .Groups on similar projects would not .only
facilitate the exchange of technical information, germplasm, and
methodologies, but could also f‘orge closer cooperation among

participating national research institutes.

(i1) West and Central Africa Cowpea Research Network

(RENACO) .

The West and Central Africa Cowpea Network (RENACO) has
.facilitated the development and diffusion of cowpea varieties
suitable for adaptation in three main ecological zones -in West
and Central Africa (i.e. the northern Guinea, Sudan and Sahel
savanna zones). Collaborative research projects were developed
to alleviate major constraints to cowpea production. . As
indicated in Table 2, the Cowpea Network has collaborative
research projects in six relatively strong national programmes
that serve as lead NARS Centres. A number of cowpea varieties
resistant to .Striga (Annex ), drought, aphids, etc. were
identified. The drought resistant cowpea cultivars developed by
l.ead Centres include SUVITA-2, 58-57, KVx 30-309-6 G, TN 88-63,
Kv¥x—-396-4, and IS86-275. The aphid resistant varieties developed
and contributed by ITTA include IT82E-2S5, IT835- 742:-2‘, and IT856—
37585, while some of the bruchid resistant cultivars developed by
Burkina Faso and IITA are IT845—-275-9,.KVx 30-6467-6—10K, and
IT845-22461 ( ).

| Affordable technologies to control storage insect pests were
developed by Cameroon and Ghana as Lead Centres. These studies
showed that Tocal plant products (i.e., neem seed oil, groundnut
oil, black paper powder. and ash) could be used to c¢ontrol cowpea
storage pests..- In Nigeria, dual-purpose cowpeas ( produ_ci'ng both
grain and fodder), adapted to northern Guinea savanna zones, were
developed. Agronomic research at Samaru, Nigeria also establis-
hed that the .application of phosphorus .up K to 60 kg P,0;/ha
increased cowpea yields. In. Senegal, three. cowpea Tines with
combined resistance - to. thrips, bacterial blight and virus
diseases were ijdentified. The IAR, Samaru (Nigeria) and IITA,



Kano Substation (Nigeria) have collaborated to elucidate the
genetics of inheritance to Striga and Alectra in the cowpea line,
B301. This has facilitated the incorporation of resistance to
the two parasites into agronomically acceptable cowpea cultivars.

(iii) The West and Central Africa Maize Research Net-—
work (WECAMAN).

The cultivation of maize has substantially expanded in the
semi—-arid zones (Sudan and northern Guinea savannas) during the
last decade. Maize production hHas good potential in this ecology
in which large increases could be attained through innovative
agricultural development policies that enhance the application
of improved production technéologies.' '

The SAFGRAD Maize Network has taken a pragmatic approach in
expanding maize cultivation in the semi-arid ecology, primarily
to fill “food gaps” due to k..Tow vields and lengthy growing season
of traditional crops such as sorghum and m_iﬂets.‘l

Maize research pr‘ior*}' ties encompassed development of short-
season maturity varieties with resistance to Striga, drought,
insect pests, and diseases. Problems associated with low soil
fFertility and related agronomic practices have also received

attention.

The Network promoted maize improvement within and among NARS
through collaborative research project activities. Six major
collaborative projects were developed at lLead Centres. These
research activities coordinated by the Network have enabled NARS
to identify suitable germplasm for their own climatic conditions.
Capability in maize streak resistance "conversion technology"” has
been strengthened in Togo and Ghana'l NARS. In céte d’Ivoire,
network-supported research on the identification of sources of
stem borer reshist‘_anc:e in ‘ma-ize' of di{"‘f‘erent periods was started.
The extent of damage on maize crop by three species of borers was

assessed, while several accessions of maize were screened. In

Cameroon, the development of drought tolerant a&and Striga

resistant maize was given pr;forfty attention. In Nigeria and

e



Table 1.

Collaborative researck project activities of Naixe Hetwork in West and Central Africa.

Project

Lead Centre Cometry

Huwber of Besearchers

Remarks

Breeding maite for different materity growps;
drongh resistance amd Striga tolerance,

1.8, Cameroon

1
(3 Fh.B., 6 WSc B3 IRt}

Developed drowght tolerant mynthetics from Pool 16 DR and Frox ITTA and
SAFGRAD somrces, Agronomic wasagesest practices for early and extra early
naize culiivars were developed, CHS 8306 and Pool i6 DR releasged.

ii Developaent of early and eilra-eariy maise 2.0. Barkina Faso 5 | Incoliaboration vith Barkinabe Kational Programme developed several
gith drooght resistance. (1 Ph:B.,3 3°.Cycle £ 1 1A} drowght resistant cultivars being utilised in the regional trials.
: Several extra early watariag waize culfivars {lesz than 82 days to
naturity developed. Streak resistance incorporated into TIXE-¥, TIEE-T,
and 03P Early. .
iii Screening maise caltivars to sten borer re- 3.0. Cite 4'Tvoire § Petwork provided essistance o develop research facilities. Identified 3
gistance {5 X.5) species of stex borers ia Horthera Cote d'Ivoire Screensd several acces-
giong of meise,
iv Sereening for siresk resiztance in maixe §.0. Togo { Improved facilities for screeming streak resistasee. Teo maize population
cultivars, : {2 Ph.D., 1 3%Cyele & 18.5c) | are being improved for streak resiztance. Varieties EV 8443-8R aad Ikemne
B1495R, released.
¥ Developueat of maize of different watwrities | 5.0, Ghama 10 Varioas populations of maize for differeat parposes with white deat,
’ and with stresk resistance. {4 Bh.D. & § N.5¢} yellow/flint deat and different maturity gromps (120, 105 and 35 days)
developed. [Incorporated streak rezistance to steadard maire celtivars.
Varieties SAFITA-2, Drokes SR, amd Abelehee relessed,
L/ Bértilizer reguirencuts for maive and cowpes |  6.0. Higeria 8 At Semarn, Rorthern Higeriz-Naize grain yield increased with the applica-
~ mixtare, (8 Ph.D.) tion of wp to 75 kg Wfha aod 40 kg B,0;/he. For cowpea, B applicatios
depressed grain yield while respondirg to B, wp to 80 kg P,0./ha.
LT Iegeniear Agromome. ) .



table 2. €ollaborative research project activities of Cowpea Hefwork in Rest and Cemtral Africa.

Project Lead Centre Conniry [ Wumber of Researchers Remarks

i Breeding for drought, Striga, imsect pests 1.0, Burkina Paso § [dentified coupen limes with combined resistaace to imsect pests and

and disease resistance. (2 Ph.D.,0 3° Cycle & 2 TAt) | diseases. These inclede KFI {02-5-2, E¥r 402-19-1, VY 402-19-5 and IV
336-4-5-2G. Developed Striga registant cowper caltivars, these inclade
SUVITA-2, YE27-80 EWI 61-1, NVI 402-5-1.

ii Control of cowpea storage insect pests. 2.0, Caxeroon 2 the following storage techmologies developed:

{2 1.8¢c) a} Use of  plastic cover and 2» insulating cushing wade of cowpea pod
hasks or soy other plant material to persit Lemperature to rise wp to 65°C
io kill the bruchids;

b) Use of ash: 4 voluses cowpes + 3 volumes osh mired togetber destroyed
weevil population.

¢) Use of botanical products: meem seed oil protects coepea grain frog
brachids.

iii Bevelopaert of cowpes for sab-hemid asd coas- | 3.0. Ghama 10 Line CB-06-67 vas the most promising., Four plant predect nemely neen seed
tel rones and control of storage pests. {4 Ph.B,, S K.5c 21 8.5) oil, Jatropha geed oil, groundnat oil and Ylack pepper povder were as

effective a5 acetellic 2X dustin protecting coapez grain Frow weevils for
at least sir wonfhs,

iv Developneat of droaght, Striga, insect aad 4.0, HBiger 3 Hdeetified caltivars rexigtant to Striga, mawely: TH 93-80, 7R 121-80 and
disease registani cowpez culfivars. {4 Ph:B, B 5 T4} B 301,

1 evelopuent of improved cowpea caliivars 5.0, Bigeria | Snitable dazl parpose compea cultivars developed for Borthern Bigeria.
registant to imsect pests, Striga coatrof {5 PhD. & 3 E.Sc) Land races regiztant to insect pests ideotified. Incressed levels of
throagh crop mamagesent and coetrol of seed application of phosphorus ep to 60 kg P, /ba iwproved covpes yields.
borne disenses, 1786-B-1056 wae fomnd to comhine resistance to Seplorial leaf spot asd

scob TAR/1ITA defersined gesetics of importence to Striga.

i Development of mltiple pest/dizease resis- 5.0, Sexegal 1 Identified 3 Tines (IS 87-416, IS 87-432 and 18 87437} viih combined
tant cawpea cuitivars and breeding for dron- {1 Bh.0. & 2. NS¢} resistaace/tolerance to insect peste (sach es thrips) and diseases, e.g.
gkt resistance, bacterial blight and viros. Lineg IS 86-275 end B 89-504 were also

ohserved remistant to virms and bacterizl blight.

A Ingeniear Agronome.
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cameroon, improved agronomic packages for early and extra early

maize varieties were developed ( ).

In Burkina Faso, where the Network Headquarters is situated,
several extra early maturing maize cultivars were developed and
have been included in the regional trials. Furthermore, streak
resistance has been incorporated into early maize cultivars such
as TZEE-W, CSP and TZEE-Y. The Ghaqa national matize programme
has developed maize of differeﬁf maturity periods, for example,
maize cultivars that mature within 120, 104 and 95 days.

2.4.2. Facilitating the Release of Varieties for

Farmers’ Use through Regional Trials

An important mechanism for direct exchange and evaluation
of elite germplasm has been the regional trials conducted by
member countries of various networks. The importance accorded
to regional testing of improved technologies, as one of the key
activities of the networks, is not only because of the need to
popularize germplasm and related technologies available 1in
various NARS and IARCs, but also because of the necessity to
accelerate verification and validation of the performance of
technologies under different environmental and socio-economic

conditions.

(1) West and Centra] Africa Sorghum Research Network.

The regional trials and nurseries dispatched and the
results received by WECASORN from 1987 to 1991 is summarized in
Table 4. It is evident from this table that Nagawhite variety
from Ghana gave the highest yield among the early maturity
sorghum varieties evaluated in 1987, 1988, and 1988; its grain
yield varied from 2.8-3.5 t/ha. ICSV 1063 yielded highest among
the medium maturity varieties, yielding between 2.6 t/ha and 3.3
t/ha. Among the hybrids, ICSH 567 ranked First in 1988 and 1989,
with mean yields of 3.3 and 3.7 t/ha, respectively (8).

In 1988, the West Africa Sorghum Striga Trial consisted of
11 entries which had been tested by both ICRISAT in fields with



high Striga infestations, by NARS of Cameroon, Ghana, Mali,
Niger, Nigeria, and Togo. The results of two years of observa-
tions showed IS 9830 and ICSY 1007 BF as promising lines for
Striga resistance (9). ,

During the past few years, WECASORN has made some modest
impact in the overall effort for sorghum improvement in West and
Central Africa. A number of improved sorghum varieties have been
released. For example, $-35 (an improved sorghum cultivar) is
" grown by more than 5,000 farmers in the Far—-North Province of
Camerocn, while the same variety 1s cultivated by more than
15,000 farmers in the Sahelian zone of Chad ( }. The Framida
variety, introduced in 1980s for ils Striga resistance trait, has
been cultivated in Burkina Faso (Manga region), Northern regions

of Ghana, and Togo. )

El

In Mali, YCSV 1063 BF and ICSY 1079 BF were tested on farmers'’
fields; ICSV 1063 BF produced superior grain yields over the
local variety. This variety was tested in several villages
during the 1990 crop season. ICSY 11 IN and M 66118 have
réceived greater attention in Ghana; ICSY 1063 BF and Mali Sor
84—-1 were included in on-farm tests by extension agencies in Céte
d’'Ivoire. Promising sources of resistance to the prevalent Teaf
diseases and to Striga have been identified through disease

observation nurseries and Striga trials.
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Table 4, Ralivg andfor yield of top yielding cultivars (ifRa} of Vest African Jvrghew Adaplion Variety Trial (RASTAT),

TRiR Barly saturity Nediwa materity  Siriga resistance Diseese narsery  West Africae Sorghes

trial trial trial fybrid Trial (FASHAY)
1987 Hagashite 2.3 ICSVI063BF 2.58 B 13 promising lines
identilied 1094336 .8
1988 Bagashite 1.58  ICEV1063 3.1 1]
Hagzehite 2.85  ICS¥IITT 2,37 TGSV1001BF

1C5V1007BE Three gerotypes 1650547 3.3
137116487 vere idenfified,  [CSRSQY 3.66
154830

1950  CR196-7-2-1 2.5 6588 2.09 Fraeida and 845109 and 133443 ICSHBS008BC  1.68

16571978 were resistant to  ICOEBO0LZRE  3.%8
leaf diseases ICSEBI0OTRE .M

1981



(17) Eastern Africa Regional Sorghum and Millet Network.

The regional trials executed by EARSAM are shown in Table
6. The low-land and intermediate altitude regional yield trials
comprised 25 and 16 entries, respectively, while _t:he' finger
millet elite trials consisted of 16 entries. The participation
of NARS in thé regional trials appeared to have been influenced
by the importance of the crop to particular ecological zones.
Thus, the low-land trials; intermediate altitude trial and the
finger millet trials were conducted by 8, 5 and 4 NARS, respecti-
vely. As depicted in Fig. 3, there has been substantial exchange

of sorghum germplasm among NARS in the region.

Among low—-dryland elite varieties, Seredo produced the
highest mean yields (3.37 t/ha) across locations, being followed
by ICSY 112, CR 35-5 and KAT/83369 which averaged 3.42, 3.39 and
3.31 t/ha, resbectfveiy. The promising sorghum cultivars at the
intermediate altitude zone were IS89302 (from Ethiopia), Nyirakka-
buye and Amasugi (both from Rwarida) which yielded 3.33, 2.61 and
2.54 t/ha, respectively, across locations.

Of the eritries in the ELite Finger Millet Trials, the
variety, Gulu, (Ffrom Uganda) was the highest yielder across
locations (with an average of 2.6 t/ha). Some entries (e.g. 4-
10, P-227 and Engency). were observed to have tolerance to head
blast. .

With regard to sorghum varieties grown by farmers in Eastern
Africa, the variety Seredo has been released in Uganda, Kenya and
Ethiopia; in all three countries, it is grown by many farmers.
Other varieties such as Serena, Lulu and Tegemeo are largely
cultivated in Tanzania. The varieties Melkamash, Gambella 1107
and Dinkmash are the major improved cultivars grown by Ffarmers
in Ethiopia ( ).

In Sudan, a number of improved varieties have been released.
In the early 1980s, the development and release of t—he‘ sorghum
hybrid, the Hageen Dura-1, through the collaborative effort of
ICRISAT and the National Research Programme of Sudan, brought new



Table.—i Germplasm Diffusion through Regional

19891990

Trials of Eagstern Africa Sorghum and Millet Resaearch Networks

Type of Regionaol

Gulu E.— 2-08

Number of Set of Number of Top Yielding Cultivors Germplosm
Triol Entries Trials Countries Tons/ho Source s ¥
/4
‘10 Elite Sorghum Yield Trial Seredo— 3-51 Ethiopio (6}, Tanzonio(3},
'Yowlond Zones 25 | 2 B - ICSV-112~342 Sudan(3),Ugondoa (2),.
. Kenyae (2}, Rwanda(2)},
Somolia (2), Burundi(l)
and ICRISAT (4) .
2-0 Elite Sorghum Yield Triol ’ 159302 - 3733 Ethiopio (5}, Ugoando (5]},
Intermediote Zones 16 8 5 Nyarokobuye 2-60 Rwando {2), Tonzania(2),
Amarugi— 2-54 Kenyo{l), and 1CRISAT(I]).
3.0 Elite Finger Millet Triol | 6 3 4

Ugonda (1}, Kenya {2},

.

P224 — 1-98 ond Ethiopio (3).
ENG- ENY - 1-97
X Figures in porenthesis indicote gesrm plosm contributions to regional trials
countries ond ICRISAT.,

by network member
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hopes for substantial increase 1in sorghum production 1in the

country.

Oon—-farm verification trials of sorghum variety, SRN-39
(since 1986), in collaboration with the Sudanese-Canadan project,
expanded the production of this qu?tivar' by farmers on about
45,000 ha in the 8im Sim and Gedarif regions. Farmers were
convinced of the superiority of SRN-39 over Jlocal varieties in
Striga infested fields ( ). SRN-39 having short stature, fits
into mechanized Ffarming in the Sudan. It is expected that more
Sudanese farmers will continue to grow this cultivar in Striga

infested Fields.
(7177) West and Central Africa Maize Research Network.

Regional trials of the Maize Network have enhanced the broad
evaluation of elite cultivars in different national programmes.
Between 1987 to 1990, the Network coordinated three types of
regional trials. While the SAFGRAD trials concentrated on the
early and extra-early maize, the trials of Tate and intermediate
varieties were coordinated by IITA. The Regional Uniform Variety
Trials (RUVT) consisted of:

i) RUVT-1 Drought resistant, early maturing (85-90

days) varieties.

ii) RUVT-2 Intermediate and Tlate maturing (105-120

days) varieties.

iii) RUVT-3 Extra early maturing (less than 82. days)
cyltivars.

As shown in Fig. 4 and Annex 6, close to 350 sets of trials
conprising about 35% each of RUVT-1 and RUVIT-3, and 30% of RUVT—
2) were evaluated in 12-15 Tocations in network member countries.
Participation in these regional trials has enabled national
programmes to identify suitable cultivars for semi-arid climatic

and soil conditions.



The short cycle varieties that have been developed by the
Network are targeted to short growing seasons in which the crop
could be harvested as green maize two months after planting,
thereby filling "the food gap shortage” before. the harvest of
sorghum and millet. Agronohjc research in Cameroon indicated
that the extra—early varieties could alsoc fit into the farming
system of hydromorphic soils (vertisols) where it was reported

to vield 5-7 t/ha at recommended plant density and soil manage—

ment ( ) Tevels..

As indicated in Table 7, some. of the maize germplasm
exchanged through the Network was incorporated into the national
maize improvement programmes of participating countries,
particularly to develop early and extra~early cultivars. It must
be noted that each country participating in the Network has its
own established maize improvement programme basically funded from
national and other resources. With its limited resources, WE—
CAMAN played a catalytic role 1in intensifying scientific
interaction and exchange of germplasm between NARS and IARCs and
among NARS. This effort has paid off since maize germplasm and
improved agronomic packages were made available to all participa-

ting countries.

Sévera? maize varieties evaluated through the Network have
enhanced the release of improved maize vérieties in various
countries(Annex 7). For example, in Camercon, +the variety
TZB/TZB-SR, covers 15% (or™75,000 ha) of the maize production
area with an estimated yield of 90,000 tons. In the Far-North
Province of Cameroon, where sorghum and millet are the major
staple food crops, the area planted with maize has nearly doubled
(about 35,000 ha) due to the availability of short cycle maize
varieties (e.g. CMS 8704, CMS 8806 and Pool 16 DR) that are being
cultivated by more than 1000 families. The dood acceptance of
the short cycle maize cultivars has been attributed to their

earliness and good -"taste” of the green maize.

In Burkina Faso, maize is the third most important crop.
About 68% of the maize area (206,000 ha) is. occupied by the
improved cultivars ( ). The variety, EV 8442-SR, occupies 60%.



Regional Unifaorm Variety Trials {RUVT)
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) RUVT-1 - Drought Resistant, Eariy Maturing Varieties
RUVT- 2 — intermediate and Full Seoson Streak Resistant Varieties
RUVT-3 — Extra Early Maturing Varieties
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_Plogse notes the Stearingr Committee of the Maize Netwoark Recommended that RUVT-2
Trials be Coordinated by the 1ITA, Nigeria Maize Programma os of 1990.
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TLaLds
Annex- 20. Utilization of maize technologies obtained through the Network
by NARS in West and Central Africa.
Country Germplasm Development Rdoption/On-Farm Trials
l. Benin Farako-Ba 85 TZSR-W-1, TZIB-SR Pirsaback 7930-SR, TZESR-W,

2. Burkina Faso

3. Cameroon

4. Cape Verde

5. Chad

6. CBte d’'Ivoire

7. Ghana

8. Guinea

9, Guinea Bissau

10.Mali

ll.Mauritania

12.Niger

13.Nigeria

14.S8enegal

15. Togo

DMR-ESRW, Pool 16 DR, TZPB-SR,
EV '8328-SR, SEKOU 85 TZSR-W-1

EV 8322-SR, Pool 16 DR,
EV 8330-SR, EV 8331-SR, Maka

{a) Pocl 16 DR, Maka, CSP,
DMR-ESRY, TZEF-Y

(b) Uses Tied and Simple
ridges for selecting for
drought resistance.

TZSR-Y-1, Maka, Pool 16 DR

(2a) Pool 16-8R,
49-8SR

(b) Screening techniques for
streak resistant varieties

31-5R, 43-SR

DMR-ESRY, Pcol 16 DR
CSP Early, DR Comp Early

Maka, Capinopolis 8245

Pop 31-8R, J.F. Saria, Maka,
Pool 16 SR

TZB-SR, TZISR-Y-1,

DMR-ESRW, DMR-ESRY

Pool 16 DR, Maka

{a) Tkenne B8149-SR, EV8443-5R
TZESR-W x Gua 314,
Pool 16 DR, Maka

{b) Screening techniques for
streak resistant varieties.

DMR-ESRW, SEKOU 81 TZSR-W-1

22-8R (= EV 8322-5SR), SAFITA-2,

KPB (= 30 SR), KPJ (= 31 SR},
Maka

CMs 8é06 (= DMR-ESRY),
Pool 16 DR.

Maka

TZESR-W, TZB-SR,
CHMS 8602 (= 315R)

Poel 16 DR, Maka
SAFITA-2, Dorke-SR (= 31 SR)

Abeleehl (= 49-SR), Okomasa
(=43-SR)

Ikenne 83 TZSR-Y-1

TZESRTW,TZESR-Y

SAFITA-2, DMR-ESRY,

TZEF-Y

CSP Early, CSP Early x.
L. Raytiri

Maka, Pop 31-SR, TZESR-W

TZB-SR;, TZSR-~Y-1, DMR-ESRY
DMR-ESRW, TZPB-SR

Ikenne(l) B8149-5SR
Maka, Poocl i6 DR

EV 8443-SR,
Ikenne 8149-SR
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of the maize area (about 123,600 ha) with an estimated production
of 120,600 tons. SAFITA—Z, one of the earlier introduced
varieties, 1i1s reported to occupy 5% of the maize area (i.e.
10,300 ha) with an estimated yield of 10,000 tons. The variety,
KPB (TZESR-W), occupies about 3% of the maize area with estimated
production of about 6000 tons. Other varieties cur}"ent 1y being
evaluated on—farm include KPJ (EV 8431-8R) and Pool 16 DR.

In Ghana, maize is the most important food crop. Maize
grain production has increased from 560,000 tons in 1986 ( ) to
750,000 tons in 1989 ( J. Among improved maize cultivars,
Okomasa is planted to approximately 35% of the lLotal maize area
with an estimated production of 400,000 tons. The second

important improved maize variety, known as Abeleehi, covers 15%

of the maize area with an estimated production of 50,000 tons.
The Variety, SAFITA-2, which was released in Ghana as an early
white dent cultivar is cultivated by 12% and 3% of farmers in
Volta and Eastern regions of Ghana, respectively ( ). According
to Global 2000 survey, SAFITA-2, a short cycle maize cultivar,
is cultivated predominantly in Denu District of Ghana. At the
national Tevel, SAFITA-2 covers only 2% of the maize area with
an estimated production of 16,000 tons ( }.

In Benin, the variety, TZB/TZB—SR, occupies 25% of the total
maize area (i.e. 119,749 ha) with an estimated production of
about 106,000 tons. Another variety, POSARICA-7843~SR, constitu-
tes 10% of the total maize production (i.e. 47,900 ha) with an
estimated production of 42,404 tons. Two other varieties that
‘occupy 10% of the total maize production area are TZ SR-W and
TZESR-W, with an estimated total production of 21,202 tons each.
Furthermore, the variety Pirsaback 79 30-SR is cultivated on 3%
of total maize area (i.e. 14,370 ha) with an estimated production
of 12,720 tons. The variety, DMR-ESRW, was recently released
while Across 85 Pool DR is being evaluated on-farm. FSR studies
in Northern Benin, showed that the improved maize variety, TZB,
fits well into the sorghum/maize intercrop system due to the
different growth patterns of the crops which minimize c:ompketit‘ion
( ). Regarding cereal/legume associations, Crotalaria spp., as
green manure, increased the yield of maize by 45% when incorpora-—
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ted into the soil ( ). The practice has been recommended for

pre—-extension tests as it involves minimal, additional labour.

In Mali, through the Maize Network Regional Uniform
Variety Trials, promising extra-early varieties were identified.
The varieties, TZESR-W, and SAFITA-2 are released cultivars that
occupy 10 and 3% of the maize area with an estimated maize grain
production of 22,000 and 6740 tons, respectively. DMR-ESRY and
TZEF-Y, both short cycle cultivars, are curtrently undergoing on-
farm testing. Improved maize varieties, including Tuxpeno and
Tiementid, have been adopted by farmers in the Sudano—Guinean
zone where more than 50% of the crop is produced. At Kita, Mali,

where average rainfall is above 650 mm, top yielding short cycle
maize cultivars include DMR-ESRW, Across Pool 16SR, and DMR-ESRY

with average grain yields of 4.8, 4.7 and 4.63 tons/ha, re§pectf—
vely. _

In Mauritania, maize production through irrigation extended
to 11,303 ha by 1990 ( 7. The Maka and Capinopolis 8345
varieties occupy 35% and 10% of the area under maize respective—
Ty. Pool 16 DR, a short—cycle maize cultivar, 1is currently

undergoing on-farm testing.

In Senegal, maize production has increased to 133,000 tons
on 105,000 ha. Improved varieties, such as Pool 16 DR and Maka,
constitute 10% of the total maize production.

During the last 20 years, maize production in Togo has
fncreasea to about 245,000 tons on 258,000 ha. Improved streak
resistant cultivars, Ikenne 8149 SR and EV 8443-SR, constitute

12 percent of maize production.

A number of short-cycle maize varieties are being tested on-
farm in Chad, Guinea, Niger, Central African Republic, Cote

d’Ivoire, and Cape Verde.
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(iv) West and Central Africa Cowpea Research Network.

Cowpea production statistics with respect to improved
varieties in various countries are virtually Tlacking. Recent
feedback from a few- countries indicated that Nigeria, Ghana,
Senegal, Mauritania, Mali and Burkina Faso have expanded their

production of improved cowpea varieties by about 250,000 ha.

As shown in Table 7, a number of improved cowpea varieties
are being cultivated in various countries ( ). For example, in
Northern Ghana, the variety, Vallenga (released since 1987) 1is
cultivated on more than 20,000 ha with a yield of 800-1200 kg/ha
under farmers’ conditions. In Southern Ghana, the variety,
Asontem, is Targely cultivated on about 29,000 ha with an average
yield of 1 ton/ha under farmers’' conditions. The varieties,
II8ID-1137 and II835-818, are cultivated in the savanna zones of

Ghana.

In Burkina Faso, ‘the production of improved cowpea
varieties is estimated at about 3% of the total production area
{ ). The cultivars, TVx3236, KN-1, and SUVITA-2, are grown
by several farmers. Varieties of cowpea of recent introduction
to Farmers include KVX61—-1, KVx 396-4-4, KVx 396-4-5, and KVx
396-18-10.

Nigeria and Niger (with annual cowpea grain production of
850,000 and 271,000 t/ha, “respectively) are known to produce
about 50% of world cowpea production. However, it has not yet
been ‘established to what extent improved cowpea cultivars are
utilized in these countries. In the savanna and forest zones of
Nigeria, the production of variety SAMPEA-7 is known to cover an
estimated area of 75,000 ha with an average yield of 600 kg/ha
under farmers’ conditions ( }. In the Sudano-Guinea savanna
zone, cowpea varieties TVx 3236 and II8I-D994 are also cultiva—
ted.
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Table 7, Cowpea culfivars released or about to be released from the Network efforts.
Cultivars
Country Areg of adaptation
Released To be released
{. Bemin ¥ita-5 IT82E-32 Coastal zone
IT81p-1137 Coastal zone Coastal zone

2. Burkina Faso

3. Cameroon

{, Chad

5. Ghama

5. Guinea Bissau

7. Nali

8. Gambia

3. Kiger

10. Nigeria

11. Senegal

12, Tego

13, Central African
Republic

TXx 1850-01F

Gorom L. {Suyita-2)

K-

Bri (IT§1D-985)

IT81D-994

KN-1

T¥x3236

Asonteme {ITA2E-32)

Yalenga (IT82E-15)
IT82E-9

Gorom L, [Suvita-2)

TNB8-§3
KN-1

IT81D-394

Sampea-7 {IAR-48)
Sampea-1 {IAR-333-1)

Yitaco
{(IT81D-985)
{¥ita-5)

KN-{
T¥x 1948-01F

Transition zome
K¥xo1-1
K¥x336-4-4
KVx3596-4-2
I7816-394

THB8-63

KVxG1-1

K¥xb1-74

KYx100-2
K¥x30-309-66
KYxb61-74
TN27-80

T¥x3236
ITa10-994

I1586-275
B89

Imatn-1137

Transition zone
Sahel

Sahel Sud. zone
Sudana-Guinean zone

Sudano-Guinean zone

Sudano-Sahelian zome

Transition zone
Buinea savanna rone
Guinea savanna zone
Sahel

Sahalo-Sudanian
Sudano-Guinean

Sudano-Guinean

Sudano-Sahelian zone

Sudano-Guinean
Savanna zone

Sudsno-Suines
Savanna zone

Sahelo-Sudanian zone

Coastal, transition and
Guines savanna zonmes

Transition and
Guinez savanna zones




Cowpea production in Senegal, estimated at 30,000 ha, is
largely planted to improved cowpea cultivars such as I1S86-275
with an average vield of 600 kg/ha under on-farm test conditions.
The cowpea variety, 58-146, from Senegal is produced in most
regions of Togo. In Mauritania, improved varieties such as
SUVITA-2, KVx 256-K17-11, and IT835-343-5-5 are grown on about
3000 ha.

In Mali, a number of cowpea varieties were found suitable
for production by farmers in various regions. More specifically,
in the Seno plain, early maturing varielies such as SUVITA-Z2,
Gorom—-Gorom, TN-8863, etc. are Tincreasingly cultivated by
farmers. Furthermore, suitable packages of technologies for
intercropping systems, for example, millet/cowpea, maize/cowpea,

sorghum/groundnut, sorghum/millet, etc. have been developed.
(v) The Food Grain Technology Verification Project.

Since 1990, the African Development Bank support to the Food
Grain Production Technology Project of SAFGRAD, has facilitated
on-farm verification trials in eight countries. The major
emphasis of the project has been to narrow the yield gap
resulting from differences in the performance of similar

technologies between on—-research station and on—farm.

For example, in Burkina Faso, on—-farm verification trials
ware conducted in 11 districts covering the three main ecological
zones (Sahel, Sudan and northern Guinea savannas). With both
improved and locally adapted cultivars, the trials showed that
cowpea yield could substantially be increased. The varieties
KVx—-396—-4-4, TVx 3236, KVx 61-1 and KN-1, a Tocally improved
cultivar, were found promising in different provinces of Burkina
Faso. Furthermore, the advantages of insecticide application (to
control cowpea pests) were established on most of the sites where

trials were conducted.

T
s "



In Cameroon, the project emphasis has been to develop
packages of agr"onon?.ic practice for early and extra:ear 1y maturing
maize cultivars. Under the conditions in Northern Camerooﬁ, the
resu?ts‘obtained showed that the highest yield was obtained when
2/3 of the Nitrogen fertilizer was top dressed 20-25 days after
plant emergence. In Northern Camerocon, the effect of pTant
population on maize yield was investigated. }Jfgher“pfént density
(80 x 20 cm) was recommended in order to compensate for poor
stand due to poor germplasm, Tlodging, soil insect damage, etc.
With an early maize cultivar (DMR-ES-R-Y)}, ﬁied‘and.simpie ridges
gave the highest yields of 6.6 and 6.0 tons/ha, respectively.

Various cropping systems were evaluated in Northern Ghana.
The grain yield of alley~cropped maize under pigeon pea varied
from 1626 to 2030 kg/ha in Nakpa and Binda villages, respective-

ly.

In Mali, an agronomic evaluation on the adaptability of
early and extra-early maize cultivars was investigated. Some
promising cultivars were identified for different locations in

the country.

In Niger, improved and traditional millet/sorghum-based

cropping systems were evaluated. It was observed that the yields
of improved varieties in sorghum/millet mixtures under improved
manageﬁént (with application of phosphorus fertilizer) gave
higher yields than traditional -practice.

In Northern Nigeria, on—staﬁion.agronomfc trials included
testing for appropriate varieties for sorghum/millet/cowpea
mixtures: maize/cowpea cropping systems and determination of
fertilizer rate (NPK) For maize/cowpea crop mixtures. The result
indicated that cowpeds grown under KSU-8 (improved sorghum
variety) yielded better than under a traditional variety,
Fara¥ara. Sorghum cultivar, KSU.8 yjelded significantly more
than the local cultivar, Farafara. In intercropping of mafze/~
cowpea, the vield of the Tegume was reduced substantia??} mainly
due to moisture stress. With regard to effect of fertilizer on

maize/cowpea cropping system, the results showed that grain yield



of maize was 1increased with Tncreased Nitrogen. In contrast,
increased application of N, depressed the grain yield of cowpea
significantly while positive cowpea vield response to phosphorus
(P), up to 80 kg P205/ha, was obtained.

In Senegal, verification trials on millet production
technologies were carried out in the three regions, namely
Kaolack, Fatick and Diourbel. Under farmers’ management
conditions, improved millet variety (Souna-3) yielded significan-
tly more than the local cultivars. The verification trials on
cowpea consisted of four varieties (IS-86-275, Ndiambour, 58-57

and Bambey 21} and plant protection measures to minimize damage

caused by insects (such as Amsacta moloney) which cause severe
damage in Louga. In Thilmakha and Sine, IS 86-275 yielded the
highest, with an average grain yield of 757 and 675 kg/ha,
respectively. Across the four villages evaluated, the mean yield

of IS 86-275 was 512 kg/ha.

In Northern Togo, trial results suggested that appropriate
varieties of cowpea and sorghum for intercropping of these crops

were identified.

2.5. Strengthening Research Capabilities of National

Agricultural Systems.

2.5.1. Analysis of the Current Research Manpower

Situation in Food Grains.

Shartage of qualified research manpower is one of the major
constraints to strengthening food grain research in SAFGRAD
member countries. Had Tong-term training for scientists been one
of the activities of SAFGRAD II, it would have made a major
impact on the development of research manpower within the respec-—
tive networks. The current research staff and the Ffuture
research manpower needs (1990-2000) for the four crop commodity
networks are indicated in Fig. 5. The qualifications of resear-
chers and the propogfitions of their time devoted to research
(i.e., whether full-time or part—-time) on the crops of the
networks vary considerably. For example, close to 75 researchers
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are engaged in the improvement of maize in the 17 countries
West and Central Africa. Twenty of the scientists have the Ph.

degree or egquivalent qualifications; about an equal number



possess the M.Sc degree (or its equivalent) while the rest were
trained only up to the first degree level. About 40 of the
relatively well qualified researchers are based at the six Lead
Centres ( ). Close to 50% of the total number of scientists are
working Full time on maize improvement; the rest devote 10-60%

of their time on maize improvement research.

The research gualifications of cowpea research scientists
and the proportion of their time devoted to cowpéa research have
been crucial constraints to the cowpea improvement effort. Out
of 65 researchers in the 17 countries that participate in the
Cowpea Network, hardly 30% are engaged in full time cowpea
research. Furthermore, about 65% are junior scientists who still
require advanced, graduate-Tevel training. Most of the qualified

and experienced researchers are based at the six Lead Centres.

The EARSAM Network member countries have close to 74
research workers (25% with Ph.D. and 35% with M.S5c degrees)
engaged i1n sorghum and millet research in FEast and Southern

Africa.

The research manpower situation of the West and Central
Africa Sorghum Network did not improve much during the last
decade. In the 17 member countries of the sub-region, there are
about 70 researchers. More than 50% of these work part-time on
sorghum research although they are also engaged on millet
improvement. About 60% of the researchers are relatively junior
scientists who could benefit from post-graduate level training.
Only 15 of the researchers have the Ph.D. degree or its equiva-
lent. Furthermore, 25% of the qualified researchers are based

at the five Lead Centres.

2.5.2. Improvement of Research Skills and Exchange

of Technical Information.

(i) Short-term Training.

Training in respect of the crop commodity networks has
focused on improvement of research skills of technicians and
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scientists engaged in research on the crops in SAFGRAD member
countries. During SAFGRAD II, short-term trainings/seminars
(from a few days to five months) were offered, based on needs of
the different national programmes. As summarized in Table 8, the
topics covered included: research methodology, analysis of the
state of the art of food grain research, agronomic research,

Striga research and control, pest and disease control, techniques

for technology transfer and adoption, etc.

The emphasis placed on training varied from one network to
another (Table 8)}. For example, the West and Central Africa
Maize Research Network organized a 5-month in-service training
course covering breeding techniques, experimental design and
field trial management, data collection, processing, and seed
production. Feedback information indicated that such training
had made a great impact in improving the execution of field
experiments. However, due to financial constraints, only 15
participants from different countries benefitted from that
particular course. The EARSAM Network organized a seed produc-
tion technology workshop as well as short-term entomology and
pathology courses that benefitted close to 80 participants. On
the other hahd, the West and Central Africa Sorghum Network
organized a Striga control training and two agronomic seminars
that benefitted 26 participants from different member countries.
RENACO, the Cowpea Network, concentrated on special research
seminars to facilitate exchange of research methodology and

improvement of research skills of about 50 cowpea scientists.

(77) Multidisciplinary, Scientific Monitoring

Tours.

A vital ingredient of any effective agricultural research
system is the need for constant monitoring and evaluation of on-

going projects.

In addition to providing on—-the-spot assistance to weak NARS
and acquainting participants with problems and constrafr;ts faced
by collaborating institutions, an important additional usefulness
of the group monitoring and evaluation tours 1i1s that they






Table 8. ' SAFGRAD I1 Training and Seminar Activities (1987-1%41),

Type of training/Seminar Executing Network [ Year Kupber and country of participanta
i. Training of maize technicians in research skilis. Five-wonth resi- 1988 6 (Bemin, Burkina Faso, Central Africa Republic, Chad,
dence practical training on field plet techniques, variety mainte- Guinea, Mali),
nance, seed pultiplication, statistical aralysys, data interpretation HECAHAK
and report writing., Training held at YITA/SAFGRAD prograeme based in 1349 3 {Chad, Ghana and Guinea Bissau).
Quagadougouy, Burkina Fase, 1990 | & (Benin, Burkina Fase, Camerson, The Gambia, Mali and
Togo). v
2. Striga comtrol training on research methodology, screening and WECASORK 1987 | 12 (Burkina Faso, Camercon, The Gawbia, Ghana, Ghana,
control, For sorghum researchers from Hest and Eastern Africa in Kenya, Hali, Miger, Wigeria, Sudan, Togo and Uganda).

uagzdougou, Burkina Faso.
3. Training workshop on agromomic research. Tepics included soil

fertility, principles of an-fare research, Strigs control and HECASORN 1989 9 (Chte d'Ivoire, The Gambia, Ghama, Guinea B., Haurita-
integration of animal production. Held at ICRISAT Hest Africs nia, Wiger, Nigeria, Senegal and Sierra Leone).

Sorghus Improvement Programme, Hali.

4, State of cowpea research in semi-arid West and c;ntral Africa. The

seminar Facilitated interaction among cowpea Lead Centre scientists RERACO 1588 | 12 (Burkima Faso, Caweroan, Ghana, Wiger, Nigeria and
in breeding, agronomy, entomology and pathology. Held at IITA, Senegall.
Ibadan, Higeria.

5. Seminar on research relevance and appropriate fechnology development, REHACO 1989 | 10 (Benin, Chad, Cite d'Ivoire, Guinea Bissau, Guinea
Xamboinse Agricultural Experiwment Station, Ouagadougou, Burkina Fase. Conakry, Mali, Niger).

6. Seed production technolegy course for technicians. EARSAN 1987 | 35 {Burundi, Ethiopia, Kenya, Soealia, Sudan, fwanda,

Tanzania and Uganda; Other participants were from

private companies).

1. tntoralogy short course for field techricians to improve research
skills in entomological research, control of common insect pests of EARSAH 1989 | 17 {Burundi, Ethiopia, Kenya, Rwanda, Somalia, Sudan and
sorghug such as steeborers, shootfly, headbugs, midge, storage Uganda).
insects, ete.

8. Short course on sorghum diseases-mainly to vpgrade skills in the

renugnjtinn and identification of diseases, measuring disease EARSAM 1989 | 12 (Burundi, Kenya, Ruandz, Somalia, Sudan, Tanzania and
incidence, severity, and control. Uganda).

9. Research agronomy seminar to improve sorghue, maize and cowpea 20 (Benin, Burkina Faso, Cameroom, Cent. Africa Rep. Chad,
cropping systems, soil fertility and management. IHTER-HETHORK 1991 Ghana, Mali, Nigeria, Niger, Guinea Comakry, Raurita-

niz and Senegal).




facilitate the assessment of the contribution of technologies
generated by Lead NARS Centres and participating IARCs. The
tours also facilitate evaluation of diffusion of technologies

tested in regional trials.

These scientific tours were organized in alternate years
during the crop growing seasons. The objectives of these tours

have been to:

i) familiarize national programme scientists with the
research efforts 1in various national programmes,
thereby enabling them to appreciate the commonality of
agricultural production constraints.

ii) enable national programme scientists to visit trials

in other national programmes.

177) facilitate the exchange of research experiences and to
establish 1inkages between relatively senior and young

researchers.

iv} expose young researchers to the multidisciplinary
research approach during group evaluation of the
performance of elite germplasm included the regicnal

trials.

v) facilitate interaction among NARS scientists and
research policy makers, on the one hand, and between
IARCs and national programme researchers, on the

other.

Each neltwork organized a monitoring tour every two years
(Table 8). As indicated in Table 9, about 100 NARS scientists
have participated in the scientific monitoring tours. In
general, Lead NARS Centres’ research activities were visited even
though the researchers were from both relatively weak and strong
national programmes. In West and Central Africa, the research
activities of the national programmes of Burkina Faso, Cameroon,
Ghana, and Nigeria were frequently visited. The EARSAM Network
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monitoring tours visited sorghum and millet research efforts of
Sudan, Kenya and Ethiopia.



Table 9. SAFBRAD IT Scientific Monitoring Tours.
Network Year Date Mupber of Couniries visited
participania
FECASORE 1986 23 Sept-16 Oct., 12 Burkina Fase, Cameroon,
(Sorghus ¥est Africa) Gasbia, Bigeriz and Senegal
1987 30 Sept-03 fct. 12 Burkina Faso,
1983 09-13 October B Kali, Burkina Paso and Biger.
RERACD 1988 05-Z1 September 8 Durkina Faso, iger and Higeris,
(Cowpea Ketwork)
1330 27 Aug-14 Sept. 10 Barkina Paso, Miger and Wigeria.
TRCARAR 1988 12-20 September B Barkina Feso and Ghana,
{Haire Retwork)
1990  08-22 Septesber i ffameroon ond Higeris.
EARSAN 1989 22 Oct-01 Hov. 15 Sudan,
(Sorghee and Nillet
Netvork Eastern
Africa) 1990 17-20 October 1 Eenya zad Bthiopia.

18 dct-09 Hov.- 7 RKthiopiz awd Sudan,



(777) Workshops and Conferences

The exchange and dissemination of research results and
technologies are some of the positive attributes inherent in
networking. The hosting of biennial workshops/conferences by the
various networks enabled NARS and YARC scientists not only to
discuss the research findings of the preceding two years, but
also to scrutinize programmes and activities scheduled for

implementation during the subsequent two years.

Conferences, workshops, symposia, and related technical
meeltings organized by SAFGRAD provided opportunities for more
than 800 national programme scientists to exchange technical
information, share experiences, and forge partnership not only
among themselves, but among their respective institutions. As
summarized in;&%égéga ten technical networkshops were held by
the respective networks between 1986—1991. Although the themes
of these technical workshops varied, the focus of the first
workshop was to identify constraints to food grain production as
well as to prioritize researchable issues. Subsequent workshops
of the respective networks, reviewed the state—-of-the—-art of food
grain improvement and production through presentation and
discussion of technical papers and decided on germplasm and other

technologies to be included in the regional trials.

The eight general conferences (Annex 8) organized during
SAFGRAD II, covered a wide range of subjects. Twe of the
conferences on policy matters were held by National Agricultural
Research Directors in 1387 and 1989 and were attended by 18 and
22 SAFGRAD member countries, respectively.

One of the major Lhrusts of SAFGRAD has been strengthening
of the technology transfer process of NARS. To this effect, Ffour
on—farm research workshops were held to address issues related
to appropriate technology, sustainable agriculture, and methodo-
logies for on-farm verification and validation.
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.SAFGRAD II activities were climaxed by the Inter-Network
Conference on “Food Grain Research and Production in Semi-arid
Africa” that took place from 7-14 March, 1991, in Niamey, Niger.
This major conference was attended by 160 NARS scientists,
representing 22 SAFGRAD member countries, as well as scientists
from several international agricultural research centres and
regional agencies. More than 100 technical papers were presented
on various aspects of research and production of the mandated
food grain crops of SAFGRAD: The need for a coordinated research
effort to address basic crop production constraints such as
Striga and drought was stressed. The 1importance of mixed
cropping in the farming systems of the sub—-region and the need
for multidisciplinary approach to cropping systems research were

emphasized.

(iv) Enhancing Subject Matter Technical Consul-

tancy Services among NARS.

Ancther vital activity of SAFGRAD has been to tap qualified,
technical manpower resources of NARS to provide technical
advisory/consultancy services at various levels of networking
activities in SAFGRAD member counﬁries, Most countries of sub-
Saharan Africa are often confronted with similar technical and
policy problems which impede agricultural production. The
premise is that the policy measures and technologies employed to
resolve problems of agricultural production in one country could
be relevant to other countries.  The SAFGRAD Network scheme has
brought to the forefront highly qualified African researchers,
managers and policy makers who have provided technical consul-
tancy services in their areas of professional competence. For
example, during SAFGRAD bha%e II, at the Tlevel of the SCO, close
to 15 qualified African experts were contracted to provide
technical consultancy services (tota”"ing'more than 300 man-days)

to SAFGRAD Project activities in 12 member countries (Annex 9).

In order to promote interactions among scientists and to
Facilitate the exchange of experiences and technologies as well

as to provide technical assistance to the Technology Adapting
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~kithEx- 47 General Conferences and Svaposia erganized during SAFGRAD LI
f T T T
Title of Conference Yenue Year Conference Kain Theme ko, of parti- & HNo. of countries
cipants reprasented,
i) First Conference on HARS Directors, {uagadougoy, 1981 Establishment of network policies and operationgl framework, %4 13
BURKIKA FASD
Naroua,
ii) On-farn Research Norkshop, CAHEROON 1987,__t- Technology transfer and adoption. (:}§E§ 19
i} Second Conference of WARS Directors. Quagadougou, {989 Policy guidence and network management issues. H ped
BURKINA FASD
iv} Farning Systens Research Workshop. Quagadeugou, 1989 hppropriate techaology and sustainable agriculture. 30 69
BURKINA FASO
V) Fareing Systems Research Syeposiua. . heera, 1989 Contribution of FSH. 1220 6
GHANA
vi) Agronoxic Research Planning Morkshap, fuagatougou, 1990 On-farn research verification trials. 20 10
BURKINA FASO
vit) Inter-Hetwork Conference. Kianey, 194 Assesseent of nebwerk experience in strengthening HARS to 152 i
KIGER docusent research progress. identify research gaps, and
priorities,
viii) Joint Steering Committee Meeting of SAFGRAD Ouzgadougou, 1991 Irpact assessnent study of SAFGRAD Hetworks. B i2
Hetvorks, BURKEMA FASOQ
WAFSRR/RESPAO Ouagadougoy, 1988 Workshop on rational FSR in West Africa. W 16
(Fareing Systems Research Ketwork) BURKIHA FASD
Acera, 1989 FSR Symposiun. Contribution of FSR to the develooment of 120 17
GHANA inproved technologies for different agrozcological zomes in
¥est Africa,
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NARS, WECAMAN, RENACO and WECASORN engaged the services of 10
senior NARS scientists (including members of respective Steering
Committees) to assist in programme reviews and provide subject-
matter technical services (about 120 man—days) to the weaker

national programmes.

Since 1988, the Maize Network has facilitated visits
(involving 70 man—-days) by 11 qualified researchers to assist in
various aspect of maize research in 10 countries (namely, Benin,
Cape Verde, Central African Republic, Chad, Guinea Bissau, The
Gambia, Ghana, Guinea Bissau, Mali, Senegal and Togo). Similar-
ly, since 1990, the Cowpea Network has facilitated six missions
by some members of its Steering Committee to provide 30 man—days
of subject-matter technical assistance to the national programmes
of Cameroon, Cape Verde, The Gambia, Chad, Ghana, Niger and

Mauritania.

The Sorghum Network (WECASORN) also provided three missions
comprising some members of its Steering Committee to qrovide
technical consultancy services (20 man-days) to the national
sorghum research programmes of Benin, The Gambia, Ghana, and

Senegal (Annex 10).

IIT. STRENGTHENING NARS SCIENTIFIC AND RESEARCH MANAGEMENT
LEADERSHIPS

Prior to realization of SAFGRAD II, researchers were working
in isolation and duplication of research efforts was commoh.
Through the collaborative networks, NARS were better organized
to promote research of mutual interest and develop African

scientific Teadership.

The SCO has played a major role in enhancing the emergence
of NARS scientific Jleadership and research management as

discussed below.
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3.1. Scientific Leadership in the National Programmes.

The networking entities instituted in SAFGRAD II have

achieved the following:
a) Developed research plans of the networks.

b) Assigned- research responsibilities to lead NARS based
on availability of physical facilities, qualified
research staff, and optimum environmental conditions
to screen varieties or elite germplasm for resistance
to particular biotic and abiotic stresses. Lead NARS
have assumed research leadership which is being
developed within future satelite "centres of research

excellence”.

c) Assessed the research capacities and priorities of
NARS before providing technical, logistic and finan-
cial support to weaker (technology - adapting} NARS,
in order to enhance their full participation 1in

collaborative research networks.

The Lead Centres of respective networks assumed regional
research responsibilities in their areas of comparative advantage
and competence and subsequently implemented 25 to 30 collabora-
tive research projects. These "centres” not only shared theff
technologies with other NARS but also provided leadership for the
respective networks. Thus NARS scientists and research managers
not only determined research priorities of their respective
national programmes, but also pooled scientific talents and

resources together to solve food production problems of regional

importance.

As indicated earlier in Tables 1,2 and 3, the West and
Central Africa Maize, Sorghum and Cowpea Networks assigned
scientific leadership roles to 43, 35 and 37 qualified NARS
researchers, respectively. The EARSAM Network gave similar
responsibilities to 45 leading scientists to execute its

collaborative research projects.
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3.2. Development of the SAFGRAD Strategic Plan.

The emergence of NARS scientific leadership and the
prioritization of common research needs of member countries
convinced NARS to develop both medium and long-term strategic

plans.

Oon the basis of the technical progress attained and
achievements recorded by the respective networks, and following
the favourable mid-term evaluation of SAFGRAD II, the SCO
proceede& to initiate the drawing up of a "Strategic Plan” aimed
at consolidating and building on the gains of SAFGRAD I.
Consequently, the SCO facilitated the broad and intensive
participation of NARS in the development of the Strategic Plan

primarily through the following process:

a) Initially, constraints, research priorities and

resources of NARS were collected at national level.

b) Key elements of the Strategic Plan were discussed at
the February 18839 Conference of the Council of NARD.
The various networking entities (Steering Committees,
500, Oversight Committee, IARCs) and the relevant NARS
institutions were urged to have concerted inputs .in

the development and evolution of the Plan.

c) A meeting of Netwerk Coordinators was held from 14-15
June, 1989 at which issues related to medium—and long-
term strategic plans were exhaustively and elaborately

reviewed and discussed.

d) Thereafter, numerous planning sessions were activated
by the 8C0, 1involving the various Network Steering

Committees and notably:

i) The EARSAM Network held a planning meeting from
23 October to 1 November, 1989 in Wad Medani,
Sudan at which, among other activities, the

Strategic Plan was discussed.
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The Steering Committees of the Cowpea and Maize
Networks held a joint meeting from 6-10 November,

1989, 1in Ouagadougou, Burkina Faso, at which

their respective medium and long-term plans were

" developed.

i17)

iv)

v}

The West and Central Africa Sorghum Network held
its meeting from 14-17 November, 1989, also in
Ouagadougou, at which the Steering Committee
elaborated on the future plans and activities of
the Network.

Following these various planning sessions by the
network Steering Committees, the SCO put in place
a technical Working Group comprising representa-
tives of the Council of NARD, Oversight Commit-
tee, and network Steering Committees, as well as

"all Network Coordinators. The Working Group met

in Ouagadougou from 27 November to 1 December,

-1989. In order to facijilitate the work of the

Group, the SCO prepared working documents based

‘on the outcome of the planning sessions by the

various Steering Committees. The Working Group
was organized in five sub-groups covering each of
the networks as well as the management entity
(SCC), with one intensive plenary session at the

"end. -

A draft of the Strategic Plan emanating From the

' deliberations of the Working Group was subsequen—

t1y tabled and exhaustively discussed at the
February 1990 meeting of the Oversight Committee.
Suggestions of this committee were incorporated

to improve the contents of the Strategic Plan.




3.3. Transferring Network Coordination and Leadership to
NARS.

The global objective of SAFGRAD II has been to assist member
countries organize collaborative research networks in order to
improve the production and productivity of food grains as well
as to transfer research Tleadership to NAR ;i To attain these
goals, the IARCs and SCO have joint?yA Yy : training, tExeEyy-
oady research, Tlogistic, and political supportd?}hciiitatﬁy
leadership development among NARS scientists.

The achievements recorded under SAFGRAD II, especially in
terms of strengthening national research systems and facilitating
the emergence of scientific and management Tgadership, were the
basis for the decision to transfer network Ileadership and
management to NARS. This 1issue was debated at all levels of
network entities. Arguments that warrant caution not to rush the
transfer are based on the reality that, despite the above
achievements, most NARS lack qualified and experienced resear-
chers and resources, even to sustain an active programme of their
own. Moreover, Lead NARS Centres, in order to serve as technolo-
gical base for network coordination, also require substantial
improvement in managerial capability and institutional flexibili-
ty. On the other hand, NARS already have excercised influence
in the direction and management of the programmes through the
activities of network entities. For example, Lead NARS have
increasingly become responsible for implementing research through

collaborative projects and regional trials.

The rationale for the transfer of network leadership to NARS

should be perceived:

i) To bring NARS, the beneficiaries to the forefront as
“main actors” and the driving force of the networks.
This has, increasingly, enabled NARS to collectively
identify their research needs and priorities and to

formulate their own network programmes.
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i1) To evolve the setting of NARS research priroties from
grass roots ("bottom-up”) so that research programmes
be more client-oriented and demand-driven.

ii11) To enhance NARS scientific and research management -

leadership in their sub-region, and to concurrently
optimize the utilisation of technical support and
services provided by relevant IARCs and indigenous

regional organizations and donors.

iv) Through SAFGRAD II, NARS have fincreasingly exercised
leadership in network research and management as

summarized Tn Annex .

The "internal network appraisal” team (made up of high—level
NARS and TARC scientists), under the supervision of the Oversight
Committee, suggested the appointment of coordinators from the
NARS as first essential step to transfer network leadership. The
network appraisal team summarized the debate on this issue as
follows:

a) "Among the arguments made against the appointment of

coordinators from the. NARS were:

7) The inadequacy of qualified staff within the NARS and
the possible collapse of NARS resulting from the loss

of scientists to the position of network coordinators.

11} The greater trust of IARCs by donors and the apprehen-
sion that donor support may be lost if NARS took hold

of network management.

Having spoken with the NARS in considerable detail about
this issue, the network appraisal team is convinced that there
are enough combetent scientists in some NARS whose appointments
as coordinators will do credit to the networks without adversely
affecting the NARS from which they come. Regarding the second
argument, it can only be observed that over the years, the SCO

has managed 1ts affairs in such a way that it has received the
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commendation of various external evaluation teams and therefore

should attract the confidence of donors”.

b) "Some of the arguments adduced in favour of the transfer

of network management to NARS were:

i) Appointment of coordinators from NARS will better
guarantee continuity of performance as IARCs support
for the coordinators position 1is unlikely to be

permanent.

ii) Appointment of coordinator from NARS will not only
reinforce the apparent confidence of NARS in their
ability to manage the networks but will also Ffulfil
the goal set for SAFGRAD:

i77) Resources of NARS may be upgraded particularly if the

coordinators are located in the NARS institutions.

iv) The rapport between NARS and the coordinator will be
enhanced since the latter comes from the NARS".

"The overwhelming view of the NARS and some TARC representa—
tives was that management of the networks should be transferred
to NARS now". Conditions for the smooth transfer of network

leadership were also proposed {( ).

For rapid inflow of technology, viable Tinkages between
IARCs through the networks need to be maintained as depicted in
Fig. 6, which indicates the need for the IARCs to appoint Network
Research Of'chérs {scientists)} to assist NARS network coordina-
tors in facilitating the flow of germplasm, coordinate collabora—
tive research projects and evaluation of regional trials, in
order to minimize duplication of efforts. The Network Research
Officers, to be based at IARCs, would also expected to coordinate
training, seminar and workshop activities of the TARCs with those

of SAFGRAD networks.
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The eight considerations outlined in Table 10, reflect the
stage of network leadership assumed by NARS in research coordina-
tion and management. Equally important, the weak areas of
network programmes that need to be strengthened have been
identified. These include: strengthening NARS technological base
for network coordination, training and infrastructural support
required to establish sound financial and research management
systems, and long-term (higher degree-related) training for
research scientists with a view to improving the number of fully
gqualified researchers in various aspects of food grain research

at national and regional levels.

T
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IV. PROBLEMS ENCOUNTERED IN ACHIEVING SAFGRAD II PROJECT
OBJECTIVES.

A) At the SAFGRAD Secretariat Level.

The SAFGRAD Coordination Office as the hub of network
activities has been handicapped 1n timely and efficiently
disseminating technological information. Some of the problems

encountered were:

1) Shortage of essential technical support staff and

resources.
This included:

) Communications officer with broad experience in
editing and agricultural Jjournalism to enhance
timely publication of reports, newsletter, tech-
nical documents, and to facilitate the exchange
of technical information and diffusion of techno-

logy between and among NARS.

ii) Planning, monitoring and evaluation officer to
routinely follow up the utilization of resources
(funds, manpower, etc.) vis—-a-vis project imple-
mentation. To also assess impacts of agricultu-—
ral research on development, and based on data
feedback from field level (in different NARS), to
reorient network programmes according to short-

and lTong—-term research needs of NARS.

ii1) A second translator/editor to simultaneously
publish and disseminate technical information in

French and English.

iv) Establishment of a desk-top publishing outfit to
facilitate the timely publication of relevant
technical documents (the newsletter, workshop and

seminar proceedings, etc).



v) A professional documentalist to systematically
operate a data base on NARS and the Networks.

2) Lack of effective Coordination between networks
(CORAF/SAFGRAD) and among institutions (IARCS, SAF-
GRAD, INSAH, etc.).

NARS’ capacity building efforts need to be coordinated among
institutions since they all have common objectives. Because of
the lack of mechanisms to enhance coherence and complementaritly
among the above regional institutions’ and IARCs, NARS are often
overburdened with several regfona?ltrfals, nurseries, etc. This
often affects their research output since their scientists
frequently travel away to attend seminars, workshops and other

activities concurrently organized by the various institutions.

c) Insufficient inter—network communication and integra-

tion of programmes.

Networking is a mobile activity. It involves extensive
travelling to attend seminars, workshops and steering committee
meetings, and to participate in programme reviews of NARS and
IARCs. Inter—-network coordination endeavours are curcial to

resolve the following problems:

- Duplication of eFfforts and overlapping aclivities,
especially avoiding similar sets- of field trials.
Investment in such duplication could be better used to

support other essential areas of research.
- Conducting multidicisplinary research between or among
networks could lead to sharing of technology or

research equipments, etc.

d) Long-term Committment for Institutional Development.

It is evident that national governments have yet to improve
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their commitment to agricultural research. It has been observed
that only about ten percent of resources are allocated to
agricultural development in most SAFGRAD countries. Furthermore,
government and donor support (long-term) is crucial to improve
the research environment (i.e. establishing innovative research
carriers), improving living and research conditions, providing
encouragement through adequate compensation to scientists, based
on creativity and output, etc, in order to increase productivity.
In addition, transfer of technology +to farmers, depends on
supportive government policies. Strengthening of NARS, including
development of scientific leadership, is a Tong-term undertaking
which requires donor understanding and appreciation for Tong—term

support.
e) Sustainability of networks.

This requires Tong—term planning and commitment of financial
and research resources by NARS institutions, respective govern-
ments and donors. Implicit in the concept of SAFGRAD II has been
the gradual shift of the management and control of networks to

participating countries.

The sustainability of networks will depend Tlargely on the
extent to which network programmes have been responsive to the
research and development needs of member countries as well as the
extent to which network activities are entrenched in the national
research systems. Sustainability of networks also raises several
concerns since the attainment of this goal would ultimately
depend on NARS leadership development in scientific research and
management as well as on a greater spirit of regional coopera-

tion.
4.2. At Network Level.
a) There is need to 1Tmprove the scientific pool of
gualified researchers in various fields of agricultu-

ral research and development.

Many countries have not yet attained the minimum level
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of qualified researchers and technicians to effective-

1y provide technical support for agricultural develop—

ment. Lack of resources for training, particularly at -

M.Sc. and Ph.D. levels has been the major constraint
in improving the pool of qualified research man power

in the sub-region.

There is need to improve the quality of data of
regional trials as well as that of the collaborative

research project activities.

In general, conducting of regicnal trials also requi-
res some improvement. The magnitude of the coeffi-
cient of variation can be reduced, unless crop failu-
res prevail due to extreme environmental stress. Due
to improvement of research skills, it is gratifying to
note, that the quality and reporting of data of
network trials have improved substantially during the

last three years.

In the past, late return of data by some cooperators
constrained and delayed the combined analysis of the
performance of varieties across Jocations. Resear-—
chers should be encouraged and urged to send results

of regional trials in time.

From networks’ strategic point of view, Tead NARS
centres are expected to be the major source of germ-
plasm for the cocperating technology adapting NARS and
for regional trials. The development of such capabi-
lities requires serious commitment From the participa—
ting NARS of member countries, IARCs, donors, and

regional organizations.

Although the progress of collaborative research
projects is reviewed by the Steering Committees of the
respective networks, few of the project leadéers have
submitted technical reports.
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There is need to improve research infrastructure and
environment of national systems. In general, NARS are
starved For resources not only for recurrent costs but
also for improving research infrastructures such as,
cold room facilities to store essential germplasm,
basic agronomic laboratory facilities, etc. Further-
more, most NARS Tlack conducive research career struc-
tures which are very crucial to motivate scientists to

increase their productivity.
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Anmex 1. Total sorghue production trends in SAFGRAD member countries in West and Central Africa.

Country Arez Barvested (’006) Yield {kg/ha) m Production (7000 WY)
1879/81 1987 1588 1988 | 1979/81 1987 1968 1989 1979/81 1987 1988 __ 1983
Benin 80 118 133 139 650 806 133 188 59 85 o7 | 10
Burkina Faso 1051 1176 1295 1362 589 121 179 728 520 848 1009 951
Careraon an 250F 253 270F 805 909 909 889 301 225F 230F 2UgF
¥ Cape Verde - - - - - - - - - - - -
Centr. Afr. Rep. 57 473 408 45F 673 828 1225 Hit 19 398 49¢
50F
Chad 44 500 530 500F 570 586 623 578 21 293 3308 2898
Chte 4 Ivaire 4 31 38 AOF 600 §22 632 575 % 23 24 238
Gaghia B 9 10 143 145 178 T80 1074 5 7 Tt 15¢
Shana 223 272 226 284 839 754 786 863 140 206 178 U5
Guinea Conakry 20 24F 24F 24 1250 W 1417 1411 25 34F J4F
Guinea Bissau 28 60F 13 toF 837 6i7 563 633 18 31 5 8t
Mali A4 491 B24F G00F 785 1045 1139 1193 341 513 it 7168
| Mauritania 102 16 164 149F e 76| 665 517 2 0F | 109 1
Niger 822 1100F 1410 1566F 432 313 381 269 347 368 560 452
Nigeria 3050 3162 4247 A200F 1092 1851 1165 1092 3344 | 5490 4948 4507
Senega) 130 128 130 1278 996 869 866 131 11t 110¢ 1108
Sierra Leone 7 8 F 8F §F 1574 2250 2375 2375 1 18F 19F 19
Toge 122 136 18| 200 115 1 658 811 87 98 19 162

Source: FAO Production yearbook Vol. 43, 1989
F - FA0D Estimate
% = Prelininary data



Annex 2. Tota! eillet production trends in SAFGRAD member countries in West and Central Africa.
Country Area Harvested ('000) Yield (kg/ha) Production ('000 WT)
1979/81 1987 1488 1989 1979/81 1981 1588 1989 1979/81 1987 1548 1989
L SHH H N H H H H H H H N H
Benin 13 103 N 5 3F 504 41 633 677 7 20 23 212
Burkina Faso 03 1957 168 1211 1218 486 84 640 508 390 632 81 649
Carercon 130 503 100F t10F 118F 183 150 121 09 98 15F BOF 106F
Cape Yerde - - - - - - - - - - - - -
Centr. Afr. Rep. 16 13 10% 10¢ 13F 680 876 m 1154 1 0% 10% 15F
Chad 360 790 450 460 {0 525 500 198 642 182 225 367+ 2573
i Cite d'Ivoire &4 104 68 70 T2F 582 603 600 543 3 4 42 i1s
: Ganhia 28 28 H fids 59 916 1136 8040 944 26 50 483 6%
| Ghana 182 405 23 228 44 640 131 844 738 1AK) 113 192 180
t Guinea Canakry 35 4 40F 40F 408 1429 1500 1560 1500 50 6OF 60F G1IL
Buinea Bissau 16 H JoF 30F 30F 600 300 833 833 10 21 25 25F
§ Hali 643 1077 182 1000F 960F 118 887 965 880 451 694 955 862%
; Rauritania 12 17 20 13 15F 2490 380 538 533 3 ik 1 g2
Niger 3 3 J000F 3526 3385F 435 340 501 182 1311 1020 1766 1293
Higeria 2836 5323 3705 3874 J400v 857 187 98k 1025 2420 4397 3816 J500F
Senegal 932 1062 346 398 977 581 129 539 627 555 630 4843 §71z
$ierra Leone 9 8 15F 16F 16F 1343 1333 1375 1375 12 20F 22 22F
: Tego t21 243 24 114 f20% 384 552 419 643 M T 56 18

Source: FAO production yearbook Vol. 43, 1589

F = FAO Estimate

t - Preliminary data.




Annex 3. Total sorghua production trends in SAFGRAD member countries of Eastern Africa.
Country Area Harvested ('000ha) Yield (kg/ha) Production ('000 HT)
1979/81 1987 988 1989 1479/81 1987 1988 1985 1979/81 1587 1388 1989

Burundi 53 63F Tis 58% 1000 1008 tdeh 1514 53 £3 113 a8
Ethiopia 1048 900% 800% S00F 1312 1056 1205 o7t 1413 950F J64% 964F
Kenya 168 138 140¢” 463 984 803 1029 79 160 11 144 1432
fwanda 59 160F | . 170% 1T3|£ i 125 1175 1044 348 178 188 177% 164F

: Somaiia 418 516 5T 550F KLY} 472 412 §29 167 244 235 2N
Sudan 3163 3360 5577 i682x 1K) Al 793 523 2361 1379 4425 18241
Tanzania T3 158 514 SH4F 163 875 817 57% 543 663 420 503
Uganda 175 185 ; 199+ 180F 1788 | 1550 1452 1444 312 286 289 . 260F

Seurce: FAQ production yearbook Val. 43, 1369

F = FAD Estimate

t = Preliminary data.




Annex 4. Total maize production trends in SAFGRAD member countries in West and Central Africa.
5 Country E Area Harvested (’000) i Yield Lkg/ha) Production ('000 HT) %
1979/81 I 1981 1588 1389 1578/81 1987 1988 1989 1979781 { 1987 1984 19689

Benin 407 395 486 480 (A} 671 84 849 248¢% 267 430 455
Burkina Faso 123 176 131 22 880 141 819 1162 108 131 221 257

{| Camercon 495 400F 408 {2084 g52 1025 1023 1024 418 {1oF 420F 430F
Cape Yerde 11 20 25}} ] 12F 365 71§ 639 600 4 | 21 16 L
Centr. Afr. fRep. il i 69 68F in 1020 219 1028 40 66 10 T0F
Chad 1 60F 62F 35F 836 567 544 457 7 LY I 16%
Cote d'Ivoire 54 621 639 670% To0 700 0 612 352 435 443 450
Gawbia 1 | 13 -13F | 112 | 1460 1154 123 1455 10 15 i6* 16%
Ghana | 350 | LLES b40 567 562 1091 1391 1320 360 598 151 749 I
Guinea Conakry 87 90F 30F 1] 1000 1000 800 1150 a1 90F 80F o8

| Guinea Bissau 13 25F 25F 25F 687 800 600 800 3 20 15¢ 20F
Hali 52 18 1148 125F 1221 1512 1882 1824 61 114 2158 2268¢

E Hauritania 8 2F il 5F 573 500 536 00 5 1 1 3%

] Niger : 14 5F 3 5F 106 fil0 1667 1608 10 3 ] 8 f

t Nigeria 4143 1137 1556 1500F 1350 1193 Hin 1687 599 1357 1821 1606t
Senegal T8 %9 1i2 113s b7t 1149 1097 1097 i 1id 23 1245

§ Sierra Leone 13 18% 1§% 17F 974 Thd 1 106 13 12t 13% 12F

; Toga 147 225 267 | 258 10 165 1109 950 150 172 256 245

Source; FAQ Production yearbook Vol. 43, 198§

F = FAQ Estimate

% = Preliminary data



Anmer 5. SAEGEAD Betwark Steering Committee Keetings (1987-133i].

|
TEAR NECAHAR YECASORE BEBACO EABSAH
Bate rfh. of Date al. of Bste ad, of Dake . of
Participants Participants i Participants 1988 Farticipants
1987 Karch T4 Rarch §(8) Narch T
Kovenber 6 {8) Decexber 5 {2) Hovenber 6 (8} Iely 7 (6)
1988 Ipril 6 (1) Septeaber 6 {5 Karch § (10} Iuly 6 (2)
Bovewber b{8) Eoveaber 6 {3) Eoveaber § {2)
1989 Rarch 7 (8) Ray 5 (1) Nzrch T8 Gclober 9 [6)
Bovenber § (%) Bovegber 7 {4 Boverber 78 9 {5)
1998 Rarch 6 {4) Nay 1105 Harch §{4) Jage & (8}
Novesber {5} Decenber 1 (18) Hovesher (7] October § (5}
1991 Karch T3 Narch 1 {8) Rarch § 13) Septenber 6
f ovezber 6 (4) Sovenber 7 {3) Hovenber ! 6 i)

Figares iz parentheses irdicate observers from the 1ARCS, SCO, 14SAH and other regional research and developmert ageacies.



Annex 6. Number of regional uniform maize variety trials requested by NARS and data recovery (1987-~

1991).
No. of trials received Data recoveryx

Country

1987 1988 1989 1990%x% 1991 1987 1988 1989 1990
Benin 6 10 9 6 5 0{o0) 6—-60) 6—-67) 6(100)
Burkina Faso 4 8 7 6 6 4{(100) 8(100) 7(100) 6{(100)
Cameroon 2 7 8 6 6 0(0) 6(86) 8(100) 6(100)
Cape Verde 2 2 1 1 1 0(0) 0(0) 0(0) 0(0)
Cent.. Afr. Rep. 4 4 4 3 4 0(0) 2(50) 2{50) 2(67)
Cote d’Ivoire 1 6 6 3 5 0(0) 0(0) 2(33) 2(67)
Gambia 4 4 4 4 4 2(50) 0(0) 4(0) 2(50)
Ghana 2 2 6 3 6 2(100) 2(100) 6(100) 3(100)
Guinea L) 4 8 4 3 5(100) 0(0) 2(25) 3(75)
Guinea Bissau 1 7 5 2 4 0(0) 0(0) 0(0) 0(0Q)
Mali 2 0 3 5 5 1(50) - 3(100) 4(80)
Mauritania 0 0 2 2 2 - - 2{100) 2(100)
Niger 1 3 3 2 3 1(100) 1(33) 2(67) 2(100)
Nigeria 3 4 3 5 6 2(67) 3(75) 3{100) 4(80)
Senegal 5 9 8 0 4 5(100) 0(0) 5(63) -
Tchad 3 3 2 4 4 o(0) 0{0) 2(100) 4(100)
Togo 8 ] 6 4 4 3(38) 6(67) 6(100) 4(100)
TOTAL 53 82 85 60 72 25(47) 34(42) 56(66) 50(83)
* Figs in parentheses represent ¥ recovery.

*kX In 1990, there was an arrangement between IITA and SAFGRAD to harmonize trials (germplasm)
delivery toc NARS. SAFGRAD handed over late variety trials {RUVT 2) to IITA and the Yatter
ceased to deliver early variety trials (RUVT 1).

Source: SAFGRAD II Final Report of the Maize and Cowpea Collaborative Research Networks,
IITA/SAFGRAD, June, 1991.



Annex 7.

Maize varieties cultivated

West and Central Africa.

in

various countries

in

CENTRAL AFRICAN REPUBLIC

Dentadoc Compuesto Blanco CIMMYT

Los Diamantes 7921
lLocal Varieties

CHAD

Mathan Kouri
Gusau 82 TZESR-W
CMS 8501

CMS 8507

Locals

COTE D’IVOIRE

CcD

MTS

CJB

Ferke 7929
Ferke 7529
TZSR-Y
Ferke 7622
IRAT 83
IRAT 81

CIMMYT
Cent. Afr. Rep.

Chad” (1ocal)
ITTA
Cameroon
Cameroon
Chad

Benin

Cote d'Ivoire
Cote d’Ivoire
CIMMYT

CIMMYT

IITA

CIMMYT
IRAT/CI
IRAT/CX

Sahel zone

Lake Chad area

Centre
Centre
Country wide
Country wide
North
Centre—North
North

South

North

Country and name Where % of total
of variety Oorigin grown maize area
BENIN

TZ8B and TZB-SR IITA North 22
Poza Rica 7843-SR CIMMYT-TIITA South T
TZSR-W : IITA Nerth 5
TZESR-W ITTA North 5
Pirsaback 7930-SR CIMMYT-IITA South 2
Massahoue Benin South 10
Gbade Souaton Benin South 10
Gbade Sou Enin Benin South 10
BURKINA FASO

SR22 (=EV8322-5SR) CIMMYT-IITA NGS 25
IRAT 171 INERA/IRAT NGS 10
Maka Mauritania 88 1
IRAT 80 INERA/IRAT NGS 1
IRAT 200 INERA/IRAT NGS 1
FBH 1 INERA/IRAT NGS 0.5
FBH 1 INERA/IRAT NGS 0.5
IRAT 81 INERA/CI NGS 0.5
KPB (=EV8330-SR) CIMMYT-IITA NGS 0.5
8321-18 IITA NGS 0.5
CAPE_VERDE

Local Santiago Cape Verde Semi-Arid 75
Local Fogo Cape Verde Arid 20
Local Cape Verde Arid 5



Annex 7. (Cont’d-2).

Country and name Where % of total
of variety Oorigin grown maize area
NIGERIA

TZB/TZB-SR IITA Across Nigeria
TZPB/TZPB-SR IITA " "

TZSR-W IITA "

TZSR-Y IITA

8321-18 IITA * "

8322-13 IITA 5G8, NGS

8329-15 IITA Across Nigeria

B425-8 IITA " "

85052 IITA " "

TZESR—W IITA " "

DMR—-ESRW ) IITA " "

DMR-ESRY IITA Downy mildew zone
DMR--LSRW IITA " "

DMR-LSRY IITA " " "

EV 8443-SR CIMMYT-IITA

EV B8428-SR CIMMYT-IITA

Western Yellow IAR & T South West

SENEGAL

JDB (Tocumen 7835) CIMMYT Kaolack—-Casamance 40
Synthetic C CIMMYT " " 20
Early Thai CIMMYT Fleuve 10
Maka Mauritania Fleuve 5
Pool 16 DR SAFGRAD Centre 5
BDS 1II Senegal Centre 2
EVC-B CIMMYT Fleuve 3
EVC-J CIMMYT Centre—-South 3
NR 52 Senegal Nioro 1
SD 23 - - -
KD 32 = - -
VG 41 - - -
TB 56 - - -
vG 30 - - -
Across 7728 CIMMYT - -
ZM 10 Senegal Casamance 5
TOGO

Ikenne B8149-SR CIMMYT-IITA 6
EV 8443-5R CIMMYT-IITA 6
NH1 IRAT 3
Locals Togo 85
*SGS Southern Guinea Savanna; NGS = Northern Guinea Savanna;

5SS Sudan Savanna.

Source ( )
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Tabie-44. Considerations for Transferving Hetwork Leadership to HARS.

Activities

Remarks on curcent state of leadership assused by BARS.

a) Policy guidance and management

il

The biernal conference of HARD addressed research issues, network operation problems aed technology traasfer, efc.

ii The OC zad SC wonitored the implementation of aetwork progragees. Interaal appraisal of neiorks was carried out,
b} Technical leadership il Increasingly. BARS bave assumed regional research responsibilities by lmplesenting collzborative projects.

iil But more resource sepport [or research and fraining is needed fo substantizlly isprove HARS technology base for
aetwork suppori.

iii} There are some HARS scienfists that ceald previde fechmical subject-matier assistance to BARS in other coustries.
Thiz activity was facilifated throngh SC. $G and 1C.

¢} Priority seiting of researchk. developnent of annual i) As semwarized in Big. 2. the networks through their respectives 8C have effectively plaved this role.
network progrermes. and developrent of rediue and it} Beed to furiher elaboraie short-tern targets and long-tere objectives.
lopg-tere plans. Lii) Throagh the catalytic role of §G0, fhe SC. GC and BAED were able to develop the mefworks strategic olan,
d} Operational leadership. il The coordination. supervisior snd implecentation of wetwork progravnes was foliowed by §C and (C in addition to the
148Cs" Coordinetors and §CO0,

iil HARS meed to develop efficient research and sound financizl management systems.

iii} NARS mav need to have their own coordinaters for momitoring regiemal trials. collzborative projects. apalysiz and
interpretation of data, There are some WARS scientists who have the technical, organizabional. and conceptnal skills
to perforn as coordinators. but their technological base and [imancial managewent systers need £o be sirengthened.

e} Drganisational leadership. il This requires MARS scientists to plan. implesent and evaluafe research. Steering Comeitiee and Oversight Comzittee
resbers have gained some experience.

iil Such experience could be attained when HARS themselves serve as cootdinalors.

f} Conceptual leadership, i) Sose HARS have the capacity Yo analyse and interpret results and to formnlate plans for 2ew directice in regional
regearch plannizg,

i) HARS require ore experience and emcourageeent.

¢] Financial management. i} Budget proposal for networks should reflect BALS' neede.

it} §C - eade decizions on budget allocations amd disbursemeat of funds, for project activifies of networks.

it} fraining to establish sound finarcial and research project ranagewent svstems at national level is crucial

parbiculariy for identified WARS network coerdinabing centres as preposed elsewkere { 1.

h} Sponsoriag leadership.

This requires a regional cootdination emtity with polifical vebrella and legal fremervork, OAU/STRC-SC0 has played
this critical role effectively, Thus. it has the experience. the ability and sandate to arbitrate, negofiate and
ganage fands for regional prograemes,




ARNEX 8. NARS Consultancy Services to the SAFGRAD Project Activities.

Project Activity Nupber of
consulkants Year fan-days  Cogntries visited

1, Impact Study of the hccelerated
Crop Production (ACPD) programme 2 1981 40 Burkina Faso, Kali, Togo and Cageroen

2. Rid-tern evaluation of SAFGRAD LT 1 (2) 1984 45 Nigeria, Heli, Burkina Faso, Miger, Higeria,
Kenya and Chte 4’ Ivoire,

3. CORAF and SAFGRAD Waize Hetwork
hareonization consultation meeting 1 (3) 1989 26 Careroon

i, Internal appraisal of the SAFGRAD
Retworks 5(2) 1999 10 Riger, Mali, Burkina Fese, Kenye, Suden ang
Ethiopia.

5. tvaluation of the food grain
production techrology verifica- }
tion projest 1 - 1900 20 Ghana, Hali, Senegal, Burkina Faso and

Higeria,

§. Review of the institutional
frasevork for SAFERAD ? 1991 50 Rigeria, Hali, Senegal, Burkina Faso and
{ote d'Tvoire.

1. Evalvation of the food grain
produstion technology verifica-
tion project 1 1991 n Senegal, mali and Higer.

8. Editing of tachnical papers of
Inter-Hetwork Conference
(French and English Version) ? 1991 L] Higer and Berkiva Faso.

TOTAL §] - - 33

$ Figures in parentheses indicate number of consultants (including expatrirtes) froa other organizations.



ARHRY 10, SARGRAD Weiworks' Secbisct Matfer Consultancy Serviees. 1987-1951.

i) Dr, Badu-kpraku (Shana)
ii}  Dr. Charles Thi {Cameraon)

fetwork Year Services Rendered in Counfries Visited
HRCAMAY (Maize)
Coordinator 1987 Provided technical assistance to § coeatries tBurkina Faso, Central African Bepublie, Guinea and Hali).
1} Coordinator
1) Steering Cosmittee meebers:
.1 ir. Esseh Yovo Kawule (Togo) 1988 Provided technical assistance to eight comntries {Bemin, Burkina Paso, Cent. Afr, 8ep., Ghana, Guines
Conakry, Higeria, Semegal and Togo).
ii}  Yr. Heema Idrissa (Burkina Faso)
Provided suhject matter fechnical consnliancy services fo Sezegal eaize programee in his areas of exper-
iii] br. C. Thé {aserocn) tise.
iv) Ir, Badu-Apraku {Chana) hssisted the maire national research programse of Cape Verde and Gainea Eissan,
Provided subject matfer technical consultancy fo waize national prograeee of Chad and Centrai African
1} Coordinator fepablic,
1) Steering Commiftee megbers: 1389 Frovided subject natier technical consultamcy services fo saize research prograuee of The Gambia.
il Hr, Atthiey Eoffi (Cdte d'Ivoire] 1984 Provided technical assistance to & nabional programees (Benin, Burkina Faso, Caeeroom, Cdte d'Ivoire, The
ii) Br. Charleg $hé {Cageroon) Gambia, Cuinex Bissau, Chad and Fogol.
iii) Br. Bssey Yovo Mawule (Togo! Provided techrical assisfance services o rational maize progragee of Cape-Verde,
Provided subject satier fechnical consultamey services to eaise research programmes in Cent. Af. Rep. and
Chad,
i} Coordizator Provided tecinical consultazcy services to saise research prograsme in Jeregsl.
%1 Steering Covnittee vesbers:
1440 Provided subject watter technical essistance to seven counbries (Burkins Faso. Camerson, CBte d'Iveire,

The Gagbia, Guinea, Bali, Higerial.

Provided sabject matier technical coesnltamcy services to national maise rational research programme of
Fogo.
Provided subject maifer technical consuliamey services to natiomal eaize research programue of Benmin.




knnex 10 contiraed

Hetwork Year Services Rendered ia Countries Visited
i) Kr. Abdon Fdiaye [Semegal) 1990 Provided subiect eatter fechnical corsulfency services to the maire improvement programee of Hali
ii) Pr. Charles Thé [Cagercez) 1954
Provided subject watter technical consaltzacy services to the maise improvenent prograxme of Ghana.
WECASORE (Sorghum)
1987 Provided techriral assistance in Butkina Faso,
Goardinator
Coordinator 1388 kesicted the natienal sorghum research programme of Burkina Fago.
Steering Cozeittes weaber:
il De. K. Traore (Mali} Physiolegist. Brovided sebject mafier technical consultancy services to sorghum research programse of Senegal and The
Gasbia,
Coordirnator 1996
Steering Cosmittes pembers: p Provided teckrical assistance to T nafional prograsmes (Guinea Conakry, Sierra Leome, Burkinma Raso, Chana,
i Nigeria, Riger and Chad).
i) Br. C. bwasike, (Rigeria) Sorghue Breeder. Reviewed the sorghun research ieprovesent prograeme in Borthern Ghana {Hvankpala Research Station).
i} Dr. Sansan Be, (Berkina Fase) Sorghue Breeder.
Provided subject watter fechnical consultarcy to Benin sorghum research prograsme.
REEACG (Gowpea)
1987
Goordinator hesisted 8 national cowpea research programes {Burkina Paso, fuinea, Wali, Hauritania, Biger, Higeria.
Senegal and Togo).
Coordinator 1984
kssisted B national cowpea research programmes (Burkina Faso, Cameroor, Cape Verde, Chad, Higer, Bigeria,
oordinakor fenegal and Toge).
1983

ksgisted 9 national cowpea research prograsees {Bein, Burkipa Fso, Cite &'Ivoire, Ghana, ¥ali, Higer,
Kigeria, Guinen Biesan and Togo).




Aenex 10 continued

;

Betwork Year fServices Rendered in Countries Viaited
Coordinator 1990 | Assisfed 6 national cowpea research prograsees [Burkina Faso, Kali, Riger, Rigeria, Senegal and Chad)
Steering Commitiee zenber: 1950
Provided subject matter technical comseltancy to Caweracn cospea research programme.
i} br, 1. Detongroz (Benin)
; Provided subject matter technical coaseltancy to national programwes ef Cape Yerde and The Gambia.
it} De. 0. Olufajo (Rigeria)
Provided subject matter technical consultzrey to national programmes of Centeal African fepublic and Chad.
iii) lir. 6. Btoukae (Caseroon)
Coordinator 1991 | #ssisted nine national cowpea research prograumes (Benir, Burkina Faso, Camreroon, Ghana, Guinea, Gninea
Bissau, Keli, Higer, Bigeria].
" Steering Cosritiee rember: : 1951
Provided sebject matier technical coasultancy to fhana Gowpea Research Programee.
i) Dr. C. Dabire (Burkina Faso)
Provided subject matter technical comsultamcy to Higer mational research programae.
it} Dr. . Olufzjo (Bigeria)
Provided sabject matter technical consultamcy to nationai cowpea research programses of Chad and
iii) Nr. 0.4, dpazkwa (Ghara) Kauritania.
BARSAN {Sorghue and Millel Research Hetwork in Rastern Africal
1987- | the Coordinator and other ICRISAT siaff provided subject ratter technical consultascy services fo the 8
1991 | rational research prograrees of the region {Burundi, Bthiopia, Eenva. Seralia, Sudan. Rwanda, Tarsania azd

figanda).




Annex 11. Striga resistant cowgea varieties in West and Central Africa
Country in which Natienal Programmes
Hame of it is resistant to incorporating it into
variety Origin Pedigree Striga good agronomic background
Gorom Local Burking A selectian Burkina Faso, Wali, Burkina Faso, Wali
{SUYITA-2) Faso from a Landrace Senegal
gan1 Botswana - Burkina Faso, Mali, Burking Faso, Hali,
Senegal, Niger, Nigeria, Niger, Nigeria
Benin
IT820-849 IITA-ibadan - Burkira Faso, Hali, Burkina Faso
Senegal, Niger, Nigeria,
Benin
TH93-80 Niger Landrace Burkina Faso, Hali, -
Senegal, Niger, Nigeria
TN121-80 Niger Landrace Burkina Faso, Wali, -
Senegal, Higer, Nigeria
K¥x61-1 Burkina - Burkina Faso, Wali Burkina Feso
Faso
IT816-934 ITTA-Tbadan - Burkina Faso, Nigeria -

Source {

]
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Annex 12. High yielding sorghum varieties released and in pre-
released stage by NARS in Eastern Africa (1986-1990).

Released sorghum Sorghum varieties 1in
Countries varieties pre—released stage
Burundi Tegemeo
Gambella
Ethiopia Dinkmash IS 1568 x (ET3235) BC4
Seredo RS/R-20-3614-2 x IS 9379
IS 2284
IS 8527
I8 8293
Kenva IS 76 KAT 369
Amasugi 1804
Rwanda BM 33
5Dx160 Kigufi
Nyirakabuye
Sudan P 967033

Cross 35-5

ET 225 HT Red 3 KX 73/1
Uganda 2 KX 17/B/1
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Annex 13. Millet varieties released or proposed
NARS 1in Eastern Africa (1986-1990).

for release by

Countries Pearl Millet Finger Millet
Ethiopia - FM 3 (PR)
Kenya KAT PM 1 (PR)

KAT PM 2 (PR)

KAT FM 1 (PR)

Sudan Bristied Pop (PR)%* -

Uganda - P 224 (R )ax
P 227 (PR)
U-10 (PR)

Seredo x 10 {PR)

* (PR) Proposed for release
sk (R} Released
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